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Summary

The oral rangefinder toxicity study of T-2509CcC in rats was completed intwo parts. In Part I the acute oral ALDSO was defined in male CD rats.Six groups having six rats/group, 51-59 days of age when dosed, were ad-ministered single doses ranging from 250-10,000 mg/kg. In Part IT, T-2509CoCwas administered by daily gastric intubation to male and female CD rats.Tvelve rats/sex/group, 51 days of age on dose day 1, were dosed at 200 or75 mg/kg/day. Dosing continued for five days at the high level (200 mg/kg/day)and for nine days at the low level (75 mo/kg/day). ALL surviving high doseaninals and half of the low dose group had a 14-15 day recovery intervalfollowing dosing. Selected low dose animals were euthanatized on day 10. Allsurviving aninals in both groups were euthanatized at the end of the recoveryinterval. Brain, stomach, liver, adrenal and kidney tissues were evaluatedmicroscopically.

The acute oral ALDSO of T-2509CoC in male rats was 878 mg/kg with 95% con-fidence limits of 558-1399 mg/kg. Gastrointestinal irritation was the mostcommon effect caused by high acute doses. Handling-precipitated convulsions
occurred in some dose groups 2-7 days following dosing. The lowest dose group(250 mg/kg) was free Of treatment-related effects.
Daily gastric intubation Of rats with T-2503CcC resulted in treatment-, dosage-
and sex-related effects. The primary effects were gastric irritation, handling-precipitated convulsions and microscopic liver changes. These effects con-tributed to dosage-related deaths. Secondary effects at both levels were atucked-up appearance, an unkempt appearance, soft feces, body weight loss duringthe dosing period, head tremors and hyperactivity. The high dose group, butnot the low dose group, had histologic evidence of gastric irritation. Therewere no microscopic changes in the brain sections from either level to correlatewith the CNS effects. The treatment-related liver effects consisted of focal
necrosis and fatty changes. The males generally had earlier occurring deaths,
more convulsive episodes and more animals with liver changes.
Reversal of the toxic effects occurred after dosing stopped. Severe delayed
CNS effects did not occur during recovery. The gastric lesions and other
secondary effects subsided during recovery. All recovery animals had weisht
Sain. The recovery animals did have mild fatty liver changes but not livernecrosis.
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Introduction

The oral rangefinder toxicity study of T-2509CoC in rats was completed intwo parts. Part I evaluated the acute oral ALDSO in male rats. Part IIevaluated the toxic effects and recovery following daily oral dosing in maleand female rats using dose levels selected from the results in Part I.
Toxicology Services, 3M Company, St. Paul, Minnesota was the study sponsor.The study was conducted by the Safety Evaluation Laboratory, Riker Laboratories,Inc., St. Paul, Minnesota. Acute dosing started on October 3, 1979 and therepeat dose portion was completed on November 15, 1979. The protocol withamendments and a list of principal participants and supervisory personnel arefound in Appendices I and II respectively.
Since the study was a rangefinder experiment, it was excluded from GoodLaboratory Practice (GLP) regulations, however, the study was conducted inaccordance with our Standard Operating Procedures which incorporate GLPrequirements. The storage location for specimens, raw data and final reportis maintained in the record archives for the Safety Evaluation Laboratory.
Methods

Part I: The approximate oral ALDSO was determined in male CD rats obtainedfrom Charles River Laboratories, Inc. The rats were conditioned in-house forapproximately one week prior to dosing. They were housed six/wire-top cagewith food and water available ad libitum. Animal identification was by indivi-dual numbers and a color coding system. The animal housing room was temperatureand humidity controlled and had a 12 hour light/dark cycle.
Six rats/dose group were selected from the conditioned animals. The animalswere 51-59 days old and weighed 179-262 grams when dosed. A constant dosevolume of 10 ml/kg was used at each level. Distilled water was used to dilutethe test article to the appropriate concentrations.
The animals were observed 3-6 hours following dosing and daily thereafter for14 to 20 days. Body weights were obtained just prior to dosing and on the dayOf necropsy. Gross necropsy abnormalities were recorded for all animals thatdied or were killed at the end of the observation period but tissues were notsaved.

Part II: Male and female CD rats were obtained from Charles River Laboratories,Inc. and conditioned in-house for two weeks prior to dosing. The animals wereindividually housed in hanging cages having wire mesh fronts and bottoms. Foodand water were available ad libitun. Animal identification was by individualear tags and cage cards. The room was temperature and humidity controlled andhad a 12 hour 1ight/dark cycle.
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Twelve rats/sex/level were selected fron the conditioned animals and
assigned to the 200 or 75 mg/kg/day group. On day 1 the animals were
51 days old and the males weighed 154-211 grans and the females weighed
144-185 grams. The test article solutions were prepared daily using
distilled water as the diluent. A constant dose volume of 10 ml/kg was
used for each dose level. Dosing continued for five days at the high
dose level (200 mg/kg/day) and for nine days at the low dose level
(75 mg/kg/day). The low dose group had six animals/sex retained for
recovery after dose day 9 and the remaining animals were cuthanatized on
ay 20. ALL surviving animals in the high dose group were retained for
recovery after dosing stopped. The recovery interval was 14 days for the
low dose group and 15 days for the high dose group.
The animals were observed daily for signs of toxicity. Body weishts were
obtained predose, biweekly during dosing and once or twice a week during
recovery. All animals that died or were euthanatized were subjected to a
gross necropsy and tissues were saved for histopathological evaluation.

The dose levels for Part II were selected at the completion of Part I.
The 75 ma/ka/day level for the repeat dose portion of the study was selected
to deliver a cumulative 14 day dose approximately equal to the ALDSO value.
The 200 mg/kg/day level was selected to be close to the acute no-effect
level and to deliver a cummulative 14 day dose at least two times greater
than the ALDSO value.

Results

Part I: The acute oral ALDSO of T-2503CcC in male rats was 878 mg/kg having
35% confidence limits of 550 to 1399 mg/kg.

Dosage-related gastrointestinal toxicity vas the primary 7-2509CoC effect.
Clinical signs included a tucked-up appearance, soft feces/diarrhea and hypo-reactivity/hypoactivity (Table 1). Most deaths at the higher levels occurred
overnight on the day of dosing (found dead on study day 2) while those at the
lower levels were delayed through study day 8 (Table 2). Most animals found
dead had gross evidence of reddened or hemorrhagic gastrointestinal mucosa
(rable 3).
Delayed CNS toxicity was evident at some dosage levels. One animal at each of
the 5000, 2000 and 1000 mg/kg levels had clonic/tonic convulsions on days 6,
2 or 7 respectively. Each episode was precipitated by handling and the animals
were found dead within 24 hours. Hypereactivity ocourred three to nine days
following dosing at the 2000, 1000 and 500 mg/kg levels but these animals re-
covered. The observation period was extended to 20 days at the 1000 and 500
mg/kg levels because of the delayed deaths but no additional effects occurred.
The lowest dose group (250 mg/kg) was free of treatment-related effects and
these animals showed normal weight gain. All animals at each dose level that
survived for the duration of the study had acceptable weight gain and were free
of obvious gross lesions at necropsy.
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Part II: Treatment- and dosage-related gastric irritation was the most
prominant effect caused by daily oral administration of T-2509CoC. Thehigh dose group, but not the low dose group, had histologic evidence of
gastric irritation. This irritation was present in 11 of 12 males and
8 of 12 females (Table 4). In some instances early hemorrhagic gastric
ulcers were found. Clinical signs associated with gastric irritation
were present in both dose groups and included a dosage-related tucked-up
appearance, dosage-related soft feces for the male only and an unkempt
appearance more common in the low dose group than the high dose group
(Tebles 5 and 6). Better survival at the low dose level no doubt allowed
greater expression of a secondary effect, such as an unkempt appearance.
Abdominal pain (tucked-up appearance) continued for the first few days
of recovery. The surviving high dose animals and some low dose animals
appeared unkempt throughout the recovery interval.

Dosage-related CNS effects occurred at both treatment levels. These
effects were expressed as convulsions and isolated instances of head
tremors and hyperactivity. Histopathological brain lesions were not
found in animals at either level. The brain sections were obtained at
the fore-, mid and hind brain levels. Tonic or clonic/tonic convulsions
occurred in twice the number of males compared to females: six high dose
males, three high dose females, two low dose males and one low dose female.
The less severe CNS effects, head tremors or hyperactivity, occurred in
only one animal in each dose group except that no high dose males had these
signs. One low dose female continued to be hyperactive during the recovery
interval.

The convulsive episodes were generally precipitated by handling and did not
increase in frequency after dosing was stopped. Handling-precipitated con-
vulsions started on dose day 5 at the high dose level and each animal that
convulsed was dead within 24 hours. The low dose female convulsed on study
day 9 and survived. The low dose males convulsed during handling just prior
to planned necropsies on days 8 and 10. One high dose male convulsed the
third day (day 8) after dosing was stopped but the frequency of convulsive
episodes were not increasing compared to the rats dosed acutely in Part I.
All animals were handled (picked up) as much during recovery as they were
while being dosed.

Treatment- and dosage-related deaths resulted from the treatment-related
toxicities. Deaths occurred earlier in the study for the hich dose males
than for the high dose females. Seven of 12 males and two of 12 females
were dead by day 6 and by day 8 all the males and seven of 12 females were
ead. The high dose females continued to die through day 12 (recovery day 7)
with two surviving throughout the recovery interval. The only treatment-
related death at the low dose level was a female on day 9.

Treatment-related microscopic liver toxicity showed evidence of reversal
following the recovery interval. The liver effects consisted of fatty
changes and focal areas of necrosis. Minimal to moderately severe fatty
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changes were present in five of 12 males and three of 12 females at the
high dose level and three of five males at the low dose level. Focal
areas of necrosis occurred in two of 12 males and one of 12 females at
the high dose level and three of five males and two of five females at
the low dose level. These low dose effects reflect only those rats killed
for the interim necropsy. The last three high dose females that died during
the recovery interval (died on days 9, 11 or 12) had no histopathological
changes. The two females in the high dose group that survived had one
animal with only fatty changes at necropsy. The low dose recovery animals
did not have focal liver necrosis but they still had minimal to mild fatty
changes in five of six males and one of six females. The greater number of
low dose rats compared to high dose rats with liver changes reflected the
better survival rate at the low dose level and the subchronic nature of the
liver response.

Treatment-related body weight loss occurred during dosing and body weight
gain occurred during the recovery interval. The weight loss was similar at
both dose levels but the females lost more weight than the males (Table 7).
Animals in both dose groups also appeared thin. The surviving high dose
females and many of the low dose recovery animals continued to appear thin
during the recovery interval even though they were gaining weight. Food
consumption for all animals appeared normal throughout the study.

The only other treatment-related histopathological change was congested and
hemorrhagic adrenals in one of 12 males and two of 12 females at the high
dose level. The adrenal effect was probably due to stress caused by one or
more of the other treatment-related toxicities. An infrequent treatment-
related clinical effect was urinary incontinence in four high dose males.
The incontinence occurred for several days prior to death but was not
associated with microscopic kidney changes. One low dose male was euthanatized
on day 8 having a soft subcutaneous lump caused by an intubation-induced per-
forated esophagus.
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Table 5 (concluded)
v0 Mek 0x1 manonining sya Shonenin marsRepeatbore Eefoctsi Rerertearey

— mmRetest 1 7 34 5 6 7 8 5 10 11 12 13 14 15 16 17 16 19 30 FBTS ETTSTRNPTWEREEEETE
ES
[—— mw ssw 23 3 3 dwmw ia 2222222:win Emeewe255300333333120Tonic convulsions® NE NE NE NE NE NE NE 1 NE 1 NE NE NE NE NE NE NE NE NE NE NE NEinkemp Apsestance EEEEE ETEEE RE RRSicosy nous and mouth Wm me ee 1 lm wm ww w mToss tremors EE wwe Wow dm wom MM be be aimpon Tortside EEEAREAAseats © 0 000 00 Bo Ro 000000000oo
25 ma/kg/day Females

!Aepaarea normed Brews7444212322222aaakei appearence WE mm 3 5 6 51 imommen mowmow moe 45a 5 4 33 T TETEerpicatory congestion EEE mE ww 1 wow wm wwwClonic/tonicconvulsion® ME NE WE NE NE NE NE NE 1 NE NE NE NENE NE NE NE NE NE NE NE NEnko srpenrancs [EEEEEEEEAA Arere Wm mm mw mw www 111111hwoTE Tons denen EEEEEEEEEI HHHDeaths © 00000000 600000000000—rrr
Se=votevidans
3 commisive episodes geerally cccureed ducing banding (dosing, weighing, ote.)Be Emm. ieIEpive outhanatized, one found dead “



20

Table &

Two Week Oral Rangefinding Study
of 7-2509C0C in Rats

Summary of Clinical Observations
Number Affected/Group

Clinical DoseGrow(mg/kg/day
sign 204 200 ¢ 754 TE
No signs through study onz 0/12 112 112
Treatment-related deaths 12/12 10/12 0/12 112
Soft feces 8/12 0/12 2/12 oz
Tucked-up appearance 1/12 12/12 6/12 6/12
hin 6/12 1/12 e/12 8/12
unkempt appearance 4/12 312 8/12 6/12
Tonic or clonic/tonic 6/12 312 2/12 112

convulsions
Hyperactive 0/12 112 o/12 112
Head tremors 0/12 0/12 112 0/12
Urinary incontinence 112 312 0/12 0/12
Respiratory congestion 0/12 0/12 712 1/12
Bloody nose and mouth 0/12 112 1/12 0/12
Lump on left side on2 0/12 112 0/12
Hair loss on abdomen 0/12 o/12 012 1/12
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Discussion

Daily gastric intubation of rats with T-2509CoC resulted in treatment-,
dosage- and sex-related effects. The primary effects were gastric irritation,
handling-induced convulsions and microscopic liver changes. Dosage-related
responses to the gastric effects were a tucked-up appearance, an unkempt
appearance and soft feces; only the males had soft feces. Treatment-related
responses to the gastric effects were thinness and body weight loss during
dosing. The females lost more weight than the males. Gross and microscopic
stomach irritation which included a few early hemorrhagic gastric ulcers, was
present in the high dose group only. Convulsive episodes (CNS stimulation)
occurred in more animals in the high dose group than the low dose group and
more males than females had convulsions. Less frequent treatment-related CNS
effects were head tremors and hyperactivity. Dosage- and sex-related liver
toxicity occurred in the form of focal necrosis and fatty changes. The liver
changes occurred in more males than females.

Dosage-related deaths were caused by T-2509CoC treatment. More high dose
males died than high dose females and the males started dying earlier in the
study.

The recovery interval resulted in reversal or cessation of the toxic effects.
Gastric lesions were not present in the two surviving high dose females.
Gastric pain (tucked-up appearance) continued for the first few days of
recovery and a few animals continued to appear unkempt and thin. All recovery
animals, however, had body weight gain throughout the recovery interval. The
later-occurring deaths in the high dose female group were probably due to a
generalized debilitated condition because none of these animals had microscopic
changes. Severe delayed convulsions did not occur during recovery. Focal
Liver necrosis was not present in the recovery animals. The low dose recovery
group had more males than females with mild fatty changes in the liver.
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Appendix I

Two Week Oral Rangefinding Toxicity Study
of 7-2509CoC in Rats

Protocol

TITLE: Protocol for a Two Week Oral Rangefinding Toxicity Study in Rats
(Study Number 179RR023)

TEST ARTICLE: A clear, pale yellow solution identified as T-2509CoC. This
chemical will be supplied by Toxicology Services, 34 Company,
st. Paul, Minnesota.

OBJECTIVE: The primary objective will be to identify any major toxic effects
in rats during two weeks of daily gastric intubation of T-2509CoC.
Before the doses will be selected to complete the above objective
however, the acute oral ALDSO of T-2509CoC in rats will need to bedetermined. This acute portion will use males only from the same
supplier, strain and age range of rats as described below for therepeat dose portion. The general procedures for a Riker Safety
Evaluation Method 605A will be used for the acute dosing except that
six males/level will be dosed. The sponsor and study director willuse the acute data to select the dosage levels for the two week
repeat dose study.

At the conclusion of the two week dosing interval, the sponsor andthe study director have the option of continuing the observation
period for about one-half the males and females at each level. Theextended observation period will be two weeks in length and dosing
will not occur during that interval.

CONTROL ARTICLE: None

SPONSOR: Toxicology Services, 3 Company, St. Paul, Minnesota
TESTING FACILITY: Safety Evaluation Laboratory, Riker Laboratories, Inc.,

st. Paul, Minnesota.

DOSING INTERVAL: September-October, 1979

DOSAGE LEVELS, ROUTE, GROUP, SIZE, EIC.: Oral gastric intubation will be used
because it appears to be an appropriate route for evaluating the
systnic toxicity in rats. The rats will be dosed daily for two weeks (1)
A constant dose volume of 10 ml/kg will be used for each dosage
level. Distilled water will be used for all necessary dilutions
of the test article.
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Appendix I (continued)

Dose Group. Dosage Levels (2) Group size

High (to ve selected 124,129
after the acute

Low portion has been 124,128
completed)

ANALYTICAL CHARACTERIZATIONS: The sponsor has on file one or more of the
following or other pertinent characterizations of the test
article: identity, synthesis, strength, purity, stability.

Preparation and measurement records for the various dilutions of
the test article will be considered adequate verification of
content and concentration of the dosing solutions for this
rangefinding study.

TEST SYSTEM: Twenty-four male and 24 female Charles River CD rats, 45-55 days (3)
01d on dose day 1, will be used for the repeat dose study. The
animals will be housed individually in hanging stainless steel
cages with wire mesh floors and fronts. The room will be tempera-
ture and humidity controlled with the lights on a 12 hour light/dark
cycle.

JUSTIFICATION FOR SELECTION OF TEST SYSTEM: Charles River CD rats will be used
because of historical in-house data on the strain.

TEST SYSTEM IDENTIFICATION: Each animal will be assigned a number which will be
indicated on the outside of the cage and on an individual ear tag.

RANDOMIZATION OF TEST SYSTEM: The animals will be indiscriminately removed from
the shipping boxes by Animal Care personnel and placed in the rack
of cages from left to right starting at the top and working down.
The study director will assign dose groups by vertical rows.

DIET SPECIFICATIONS: Purina Laboratory Chow and water will be available ad
libitun throughout the study.

BIOAVAILABILITY OF TEST ARTICLE: During previous acute toxicity studies in
rats, systemic absorption of the test article appears to have
occurred in the form of delayed CNS effects.

CLINICAL OBSERVATIONS: The animals will be observed daily throughout the dosing
interval for evidence of treatment-related toxicity. Body weights
will be recorded approximately one week prior to dose day 1, on
dose day 1 and biweekly thereafter. Food consumption will be
estimated weekly throughout the dosing interval. If animals are
retained for two additional weeks following dosing, they will be
observed and weighed as indicated above (4).

€03720



Appendix I (continued) 25

TISSUE PATHOLOGY: Gross necropsies will be conducted on all rats which dieduring the study. In animals with autolysis, as a minimum,samples of lung, liver, kidney, brain and any gross lesion willbe fixed in formalin. Microscopic examination will determine ifthe tissues are satisfactory for histologic diagnosis. Any ratin a moribund condition should be terminated to insure satisfactorytissue samples. Approximately 24 hours following the last dose,the selected survivors will be killed for gross necropsy examination.The animals selected for additional observation without dosing, ifany are selected, will be killed for gross necropsy examination atthe end of that interval. Samples to be fixed in 108 bufferedformalin are listed below.

1. Mammary Gland (female)
2. Eyes (2)
3. Thymus
4. Thyroid/Parathyroid/Trachea/Esophagus
5. Lung
6. Heart
7. Liver
6. Adrenals (2)
9. Kidneys (2)

10. Urinary Bladder
11. Testes/Epidicymis or Ovaries
12. Uterus or Prostate
130 spleen .
14. Pancreas
15. stomach
16. Small Intestine (at least two areas)
17. Large Intestine
18. Mesenteric Lymph Node
190 sciatic Nerve
20. Spinal Cord/Bone Marrow (cervical and thoracic)210 Brain
22. pituitary
23. Any Gross Lesion

The tissues to be processed and examined histologically will beselected by the pathologist at the conclusion of the gross necropsy.The tissue selections will be reviewed with the sponsor prior toprocessing (5).

DATA ANALYSIS AND FINAL REPORT: The appropriate statistical analyses, if any,will be selected at the conclusion of the study. The proposed datefor the final report is 1-2 months after slide reading is completed(approximately 2-5 months after necropsy).
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Appendix I (concluded)

AMENDMENTS:

1. The last day of dosing for the high dose group (200 mg/kg/day)
was day 5 and the last dose day for the low dose group(75 mg/kg/day) was day 9. All surviving high dose animals
were observed for approximately two weeks following the last
dose. Following completion of dosing at the low dose level
the appropriate number of males and females were killed to
reach a total of 6/sex dead. The remaining 6/sex were ob-
served for approximately two more weeks.

2. The selected high dose level was 200 mg/kg/day and the
selected low dose level was 75 mg/kg/day.

3. Age range for the acute rats extended to 59 days old on the
day of dosing.

4. Body weights obtained once or twice a week during recovery
rather than biweekly.

5. The tissues processed for histopathological evaluation were
liver, adrenals, stomach, kidneys and brain.
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Appendix IT

To Week Oral Rangefinding Toxicity Study
of 7-350500 in Fate

List of Principal Participating Personnel

Nene Function
Marvin 7. Case Veterinary Pathologist
ames D. Henderson, Ir. Stat veterinarian
Cathy 2. Ludemann Coordinator - Clinical Pathology
Gary c. Pecore Coordinator - Anisal Care
Tnara Porietis Histopathology Technician
Jan H. Skeons Toxicology Technician
G. Ray Steffen Study pizector
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