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Date:

Guideline series 82-1, subchronic oral toxicity in
rats

New chemical
122806

427942-01 (main study), 427436-20 (range-finding
study)

Deoxy avermectin

L-656,748
MK-0243

Agricultural Research and Development

Merck Research Laboratories

Merck & Co., Inc.

Hillsborough Road, Three Ridges, New Jersey

TT #88-059-0 (main study)
TT #88-046-0 (range-finding study)

Merck Research Laboratories
Merck & Co., Inc.
West Point, Pennsylvania and Rahway, New Jersey

1.-656,748.
Rats

Fourteen-week Dietary Toxicity Study in

George R. Lankas, Ph.D.

December 18, 1992

A GLP certification statement, signed by the Study
Director on December 18, 1992, was present.

The study was conducted in

compliance with GLP standards except that analysis of the stability of the
active ingredient and characterization of the analytical standards were
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performed following FDA GMP regulations. The test material was characterized
in a non-GLP laboratory after it was used in the study.

CONCLUSION: Deoxy avermectin was administered orally via the diet to male and
female CD rats (20/sex/dose) for 13 weeks at dietary levels of 0, 5, 25, or
125 ppm (0, 0.5, 2.5, or 12.5 mg/kg/day). Because of reduced body weight and
food consumption observed at the highest dose level, the high dose was
decreased from 12.5 to 8 mg/kg/day in week 3, and from 8 to 5 mg/kg/day in
week 9. The time-weighted average high-dose levels were 6.7, 7.1, and

7.5 mg/kg/day for males, females, and sexes combined, respectively.

NOEL

I

2.5 mg/kg/day

LOEL = 5 mg/kg/day. The LOEL.is based on moribundity in high-dose males;
neurotoxic effects including tremors, hindlimb splaying, and urogenital
staining in both sexes; histological changes in the brain, spinal cord,
sciatic and optic nerves, and skeletal muscle in males; and emaciation,
reduced body weight, and reduced food consumption in high-dose males and
females.

CORE CLASSIFICATION: Core Minimum. This study satisfies the guideline
requirements (82-1) for a subchronic oral toxicity study in rodents. However,
weekly laboratory analyses should be provided to verify stability,
homogeneity, and actual concentration of the test material. Environmental
conditions during the study, the acclimation period, and the method for
assigning animals to study groups should be described in greater detail.
Statistical analyses on individual animal data should be provided in the study
report.

A. MATERTALS, METHODS, AND RESULTS

1. Test Article Description

Name: MK-0243
Chemical formula: GC,gHz01,
Batch number: L-656,748-010V003

Purity: 92.8% By, and 4.1% By, by HPLC, plus 0.76% by weight
propyl gallate as antioxidant

Physical properties: Not provided

Stability: Stable in rodent feed for one week if stored at room
temperature; expiration date not reported

2. Diet Preparation and Analysis

Test diets providing target dosage levels of 0.5, 2.5, and
12.5/8/5 mg/kg bodyweight/day were prepared weekly. Initial
dietary levels were 5, 25, and 125 ppm test material. Dietary
levels in ppm were adjusted at intervals during the study based on
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body weight gain and food consumption data. Separate test diets
were prepared for males and females in each dose group.

When reduced body weight and food consumption were observed early
in the study, the high-dose level of 12.5 mg/kg/day was decreased
to 8 mg/kg/day week at 3, and from 8 to 5 mg/kg/day at week 9.
The 13-week time-weighted average dose for the high-dose groups
(sexes combined) was calculated by the reviewer to be

7.5 mg/kg/day.

Purity was confirmed by HPLC before initiation of dosing and after
completion of the study.

The analytical method used to determine stability, homogeneity,
and actual concentration of the test material in the test diets
was not described. Homogeneity tested at study initiation was
acceptable, and ranged from 132-140 ppm (106-112% of target level)
for the high-dose (125 ppm) group; 26-27 ppm (104-108% of target
level) for the mid-dose (25 ppm) group; and 6 ppm (120% of target
level) for the low-dose (5 ppm) group. Stability analyses
conducted at weeks 1, 2, 3 (high-dose only), 8, and 14 were
acceptable.

Animals

Healthy male and female Crl:CD®(SD) BR rats (20/sex/dose) from
Charles River Breeding Laboratories, Inc., Wilmington, MA were
randomly assigned to study groups. Rats were uniquely identified
by tattoos and housed individually in steel cages in an
environmentally controlled room with a 12 hour dark/light cycle.
Animals were provided food (Purina Certified Rodent Chow Meal®)
and water ad libitum throughout the study. At initiation of
dosing rats were approximately five weeks old and weighed from 97
to 184 g (sexes combined).

The study authors did not provide other information about
environmental conditions (e.g., temperature, humidity), criteria
for assignment to study groups, or a description of the
acclimation period.

Rationale for dose selection: Dietary levels of 5, 25, and

125 ppm for the current study were selected based upon the results
of a 3-week dietary range-finding study in rats. The range-
finding study was available for review (MRID no. 427436-20; study
no. TT #88-046-0). In the range-finding study, rats received 5, -
25, 50, or 100 ppm (0.5, 2.5, 5, or 10 mg/kg/day)'in the diet -for
two weeks. The high dose level was increased from 10 to 20
mg/kg/day on day 8 of dosing. The reported LOEL was 10-20
mg/kg/day based on statistically significant decreases in
leukocyte, lymphocyte, and neutrophil counts in females.
Neurotoxicity, decreased food consumption, and decreased body

weight gain were reported at dose levels of 10 to 20 mg/kg/day.
Pshdieis el )‘QA-G:‘.S ’)(: I L A 'ﬁw“l [Z A~ TR N A‘rr\,a;m ,\\} 2.
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Statistical Analyses

Statistical analyses were not provided in the study report.
Statistical methods used for data analyses were not described.

The reviewers performed statistical analyses on selected
parameters (i.e., body weight, food consumption, hematology,
clinical chemistry, urinalysis, and absolute/relative organ
weights) using Scheffe’s test and ANOVA. Statistical analyses of
the parameters that were not affected by treatment with the test
material, or that appeared to be secondary to poor condition of
high-dose animals, are contained in Appendix A, Tables A-1 through
A-5.

General Observations

(a) Mortality/moribundity/survival

Rats were observed daily for mortality and moribundity.

Results - Nine high-dose (12.5/8/5 mg/kg/day) males were
euthanized in weeks 3-11 because of treatment-related poor
condition and emaciation. Dose levels for this group were

8 mg/kg/day in weeks 3 to 9, and 5 mg/kg/day in weeks 9 to
14. Necropsy revealed emaciation, decreased muscle mass,
and microscopic changes in the brain, spinal cord, sciatic
nerve, optic nerve, and skeletal muscle. No animals from
the low- or mid-dose groups died or were moribund during the
dosing period.

Non-treatment related deaths of one low-dose and two high-
dose females (week 5) and one control female (week 38)
resulted from anesthetic overdose during blood collection.
In addition, one control and one mid-dose male were
euthanized as a result of traumatic damage to the mouth from
the metal food dispensers.

(b) GClinical observations

All rats were observed daily, and less rigorously on.
weekends, for general appearance, behavior, and overt signs
of toxicity. The study author did not provide summary data
for clinical observations in the study report.

Results - Table 1 summarizes the frequency of selected

" clinical observations in high-dose rats. Treatment-related
clinical signs of toxicity included fine whole-body tremors,
hind-1limb splaying, and urogenital staining in high-dose
males and females. In both sexes tremors began during week
1 (dose level 12.5 mg/kg/day). After the dose was decreased
to 8 mg/kg/day in week 3, the frequency of tremors decreased
briefly in week 4 before returning to previous levels. 1In
week 9 the high dose was reduced to 5 mg/kg/day, after which
the frequency of tremors decreased steadily. Hind limb
splaying was observed in 4 high-dose males in week 7 and in

4

! |



(c)

Guideline Series 82-1: Subchronic Oral Toxicity
in Rats

2 high-dose males in week 9. In weeks 11-13 the frequency
of hind limb splaying was greatest, and was observed in

5 females and 8 males from the high-dose groups. Despite
the reduction in high-dose levels, hind limb splaying -
occurred mostly near the end of the study period, which
suggests cumulative or delayed neurotoxicity,or the onset of
neurogenic atrophy of skeletal muscle. Urine staining was
observed sporadically in males and less frequently in
females in study weeks 2-14.

Tremors, hindlimb paresis, and urine staining (except for a
single incidence in a mid-dose rat) were not observed in any

control, low-, or mid-dose animals.

Body weights/food consumption

Body weight/body weight galn——Inleldual body weights were
measured before initiation of dosing, once weekly during ‘the
study period, and at termination.

Results - Selected body weight data are provided in Table 2.
Changes related to treatment included mean body weights in
high-dose groups that were significantly less than control
values throughout the study (p=0.01), beginning at week 1.

As a result of excessively reduced body weight observed in
both sexes, the high dose was decreased from 12.5 to

8 mg/kg/day during week 3, and from 8 to 5 mg/kg/day during
week 9. Mean body welghts of high dose animals were 61-83%
of controls. No treatment-related changes in body weight in
low- and mid-dose rats were observed.

Food consumption--Food consumption was measured weekly over
a six day period.

Results - Food consumption data are reported in Table 3.
Treatment-related, statistically significant decreased food

consumption was sustained in high-dose males and females

throughout the dosing period. Food consumption in high-dose
groups (sexes combined) was 72-90% of controls.

Test article intake--Target dosage levels of 0, 0.5, 2.5,
and 12.5/8/5 mg/kg/day corresponded to initial dietary
concentrations of 0, 5, 25, and 125/80/50 ppm test material.
Table 4 summarizes intake of the test material over 13
weeks. : :
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Table 4. Average Intake of the Test Material over 13 Weeks

Target Dose Level Weekly Average Intake (mg/kg/day)®
(mg/kg/day) Males Females Range

Low (0.5) 0.5 0.5 ' 0.4-0.6
Mid (2.5) 2.5 2.6 2.1-2.9

High (12.5/8/5)

weeks 1-2 (12.5) 11.0 11.6 not reported
weeks 3-8  (8) 6.8 7.3 not reported
weeks 9-13 (5) 4.8 5.1 not reported
weeks 1-13 6.7 7.1 not reported

a Data extracted from page 17 of the study report.

Ophthalmoscopic examination

Ophthalmoscopic examinations were conducted on control and
high-dose rats in study weeks 4 (both sexes), 10 (males),

and 11 (females). An additional exam was conducted during
week 13 on any animal that appeared to have been traumatized
when blood was drawn from the orbital sinuses.

Results - No treatment-related effects were observed. A
complete cataract was found in one eye of a single high-dose
female in the week 13 examination. The study authors stated
that the relationship of the cataract to treatment with the
test material was uncertain — cataracts were not observed in
any other treated animal and the historical incidence of
cataracts was about 0.5% (historical data not provided in
the study report) :

Clinical Pathology

Blood for hematology and clinical chemistry. tests was collected
from 15 males and 15 females from each dose group in test weeks 5,

and 12. Animals were fasted 16-19 hours (up to 24 hours at
scheduled sacrifice). Blood was drawn from the orbital sinuses
and tail veins of fasted animals under ether vapor anesthesia.

The hematology and blood chemistry parameters indicated below by

8,

an

"X"

were examined:
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Hematology

X Clotting time

X Hematocrit (HCT)"

X Hemoglobin (HGB)™

X Leukocyte total count (WBC)*
X Leukocyte differential count”
X Erythrocyte count (RBC)*

X Platelet count”

X Mean corpuscular hemoglobin
X Mean corpuscular volume

X Mean corpuscular hemoglobin concentration

*Recommended by Subdivision F (November 1984) Guidelines

Results - Selected hematology data are presented in Table
A-1 of Appendix A. No treatment-related changes were seen.
High-dose males had slight but statistically significant
increased erythrocyte counts, hemoglobin(lg’gelslg s
hematocrit values compared to controls“*éT%hgﬁEH:k e values
were within the normal range. High-dose males also had
slightly decreased leukocyte, lymphocyte, and neutrophil
counts, although these decreases were not significantly
different from control values. No significant changes in
hematology parameters were observed in low- and mid-dose
males or in females at any dose level. The slightly
increased erythrocyte counts, hemoglobin levels, and
hematocrit values may have been secondary effects resulting
from treatment-related decreased food consumption and
dehydration in high-dose animals (although no water
consumption data were provided, urinary volume was markedly
decreased in high-dose animals).

Blood (clinical) chemistry

Electrolytes Other
Calcium® X Albumin®
X Chloride” X Albumin/globulin ratio
Phosphorus® X Creatinine” )
X Potassium” X Blood urea nitrogen”
X Sodium® X Cholesterol
X Glucose (fasting)”
X Total protein”

Enzymes = Total bilirubin®
X Triglycerides

X Alkaline phosphatase (ALP)

X Serum alanine aminotransferase (SGPT)*

X Serum aspartate aminotransferase (scoT)”

*Recommended by Subdivision F (November 1984) Guidelines

Results - Selected clinical chemistry data are presented in
Table A-2 of Appendix A. No treatment-related changes were

7
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observed. Statistically significant (p=0.01) decreased
glucose and creatinine levels were observed in high-dose
males and females in weeks 5, 8, and 12. Other trends
observed in high-dose groups included decreased total
protein and increased blood urea nitrogen and A/G ratios.
The decreased creatinine levels and other parameters were
likely to be secondary to decreased muscle mass and general
emaciation observed in high-dose animals.

(c) Urinalysis

Urine was collected from fasted animals (10/sex/group)
during test weeks 8 and 12. Parameters marked below by an
"X" were examined.

X Protein X Specific gravity
X Glucose X Ketones

X Bilirubin X Urobilinogen

X Occult blood X Urine volume

X pH X Urinary sediment

*Recommended by Subdivision F (November 1984) Guidelines

Results - Selected urinalysis parameters are shown in Table
A-3 of Appendix A. Effects observed appeared to be
secondary to the generally poor condition (emaciation,
dehydration) of the treated animals. High-dose males had
significantly decreased urine volume and significantly
increased urine specific gravity. Similar trends were
observed in high-dose females, although the values were not
significantly different from controls.

Sacrifice and Pathology

Complete gross examinations were conducted on all rats at terminal
sacrifice after exsanguination of the fasted animals under carbon
dioxide anesthesia. Tissues from high-doée and control animals,
and from rats with unscheduled deaths, marked with an "X" below
were examined histologically. Tissue from bone, skeletal muscle,
brain, spinal cord, sciatic nerve, eyes, and gross lesions were
examined microscopically for all rats. Tissues marked by "XX"
below were weighed for all animals.
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Respiratory Cardiovascular/ Nervous
Nasal tissues” Hematologic XX Brain”
Trachea” XX Heart” X Peripheral n.*
XX Lungs” Aorta” X Spinal cord
XX Thymus* Endocrine

Digestive X Bone Marrow XX Adrenal glands*
X Salivary glands* X Lymph nodes™ XX Thyroid glands*

Esophagus” XX Spleen” X Parathyroids”
X Stomach” XX Pituitary”®
X Duodenum® Urogenital
X Jejunum” XX Kidneys” Other
X Ileum” X Urinary Bladder” X Tissues with

Cecum” XX Testes/ovaries* gross lesions™
X Colon® XX Uterus/prostate* X Bone®
X Rectum” X Eyes”
XX Liver® X Lymph node®
X Pancreas” X Skin

Gall bladder” X Mammary gland

* Recommended by Subdivision F (November 1984) Guidelines

(a) Macroscopic

Treatment-related gross changes are summarized in Table 5.
Emaciation and skeletal muscle atrophy (primarily evident in
the muscles of the hind leg) were observed in high-dose

males and females.

(b) Organ weight and body weight ratios

Absolute and relative organ weight data (with statistical
analysis was performed by the reviewer) are presented in

Tables A-4 and A-5 of Appendix A.

No treatment-related

changes in absolute or relative organ weights were observed.
Absolute organ weights in high-dose males and females were
decreased in every organ examined (brain, spleen, heart,
kidney, liver, adrenal, lung, thyroid, pituitary, thymus,

ovaries, uterus, testes, and prostate). The reductions were
more prominent (i.e., statistically significant) in males
than in females. Significant reductions in absolute organ
weights or decreasing trends in absolute organ weights were
not observed in low- and mid-dose animals (except for
significantly decreased absolute spleen weight in mid-dose
males).

Relative organ (to body) weights were significantly elevated
in high-dose males and females. Relative organ weights of
the spleen and prostate in males and the thymus in females
were elevated, but not significantly. No trend was evident
in low- and mid-dose animals. The reductions in absolute
organ weights and increases in relative organ weights are
likely to be secondary to reduced body weight gain after
treatment with the test material.
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(¢) Microscopic Examination

Selected histopathology results are presented in Table 6.
Microscopic changes related to treatment were seen in the
brain, spinal cord, sciatic nerve, optic nerve, and skeletal
muscle of high-dose males and females only (except for
degeneration of the optic nerve and brain lesions observed
in two mid-dose males). Brain and spinal cord lesions
consisted of white matter degeneration and vacuolation of
the cytoplasm of neurons. In the spinal cord (ventro-medial
and lateral white matter), very slight white matter
degeneration was characterized by vacuolation of white
matter associated with myelin or cellular debris,
macrophages, and pyknotic nuclei within the vacuoles. Very
slight vacuolation of the cytoplasm of neurons was most
evident in the ventral horn of the spinal cord and in the
reticular formation of the brain stem at the level of the
cerebellar peduncles. Sciatic and optic nerve lesions were
slight, and resembled nervous system lesions consisting of
scattered vacuoles. Atrophied skeletal muscle (consistent
with gross findings) and trabecular bone were also observed,
which may have resulted from the neurogenic atrophy.
Necropsy of the nine high-dose male rats sacrificed moribund
during the study revealed similar histopathology.

DISCUSSION

Despite numerous deficiencies in study reporting and data presentation,
this study is rated Core Minimum and satisfies the minimum guideline
requirements (82-1) for a subchronic oral toxicity study in rodents.
Environmental conditions during the study, the acclimation period, and
the method for assigning animals to study groups should be described in
greater detail. Statistical analyses should be provided by the study
author in the study report. However, since a clear NOEL/LOEL can be
determined from these data, this study is considered acceptable for
regulatory purposes,-

Target dosage levels for the 90-day study were chosen based on the
results of a 3-week dietary range-finding study, in which rats received
0, 0:5, 2.5, 5, or 10-20 mg/kg/day (dosage increased at study week 2) in
the diet for two weeks. The LOEL for the range-finding study was

10-20 mg/kg/day due to significantly decreased leukocyte, lympheocyte,”
and neutrophil counts in females, decreased food consumption, and
decreased body weight gain. In the 90-day study, the absolute wvalues
for the white blood cell parameters were slightly decreased in males,
but no trend was observed in females. Dose selection for the 90-day
study was appropriate based on the range-finding study, although the
data indicated a relatively steep time-dose response curve with
continued dosing.

The NOEL for the 90-day study was 2.5 mg/kg/day. The LOEL was

5 mg/kg/day for both sexes. For risk assessment purposes, the high-dose
level of 5 mg/kg/day was chosen as the LOEL instead of the time-weighted
average high-dose level (6.7 and 7.1 mg/kg/day for males and females,

10




Guideline Series 82-1: Subchronic Oral Toxicity
in Rats

respectively), because the onset of symptoms (body weight gain, tremors)
was very rapid (i.e., not subchronic) at 12.5 mg/kg/day. Because
effects were great after one week at 12.5 mg/kg/day, it is likely that

8 mg/kg/day would have produced effects after a few weeks of dosing;
therefore, 5 mg/kg/day could represent a subchronic LEL. In addition,
this compound may have a long half-life and bioaccumulate since there
appeared to be a steep time-dose response (e.g., the incidence of hind
limb splay increased with time). The lowest administered high-dose
level in this case may therefore represent a more appropriate LOEL.

Treatment-related changes in high-dose animals included moribundity and
death, by unscheduled sacrifice, of 9 males. Gross examination at
necropsy revealed emaciation, decreased muscle mass, and histological
changes in the brain, spinal cord, sciatic and optic nerves, and
skeletal muscle. Similar neurotoxic effects have been seen in other
species treated with deoxy avermectin. Emaciation, tremors, splaying of
hindlimbs, and urogenital staining were seen in both sexes. Body weight
and/or food consumption were significantly decreased in both sexes.

Changes that may not have been directly related to treatment included
slight but statistically significant increased erythrocytes, hemoglobin,
and hematocrit levels in males, and statistically significant (p<0.01)
decreased glucose and creatinine in both sexes of the high-dose groups.
High-dose males also had significantly decreased urine volume and
increased urine specific gravity. These changes were probably secondary
to generally poor condition, emaciation, decreased food consumption, and
possibly dehydration in the high-dose animals

11
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Guideline Series 82-1: Subchronic Oral Toxicity
in Rats

APPENDIX B: 3-week Dietary Range-finding Study in Rats

Study No. TT #88-046-0
MRID #427436-20

In this 3-week range-finding study, male and female Sprague-Dawley CRL:CD(SD)
BR rats (10/sex/dose) received dietary levels of 0, 5, 25, 50, or 100 ppm (O,
0.5, 2.5, 5, or 10 mg/kg/day) for two weeks. The high dose was increased from
10 to 20 mg/kg/day on day 8 of dosing. Rats were approximately 46 days old
and weighed 140-283 g at initiation of dosing.

Slight toxicity was observed during the first week. Decreased average weight
gain compared to controls was observed in high-dose males (15% vs 23%) and
females (8% vs 11%). Leukocyte, lymphocyte, and neutrophil counts were
slightly but significantly lower than control values in females fed

5 mg/kg/day and above. ’

At the start of week 2 (day 8 of dosing) the high dose was increased from 10
‘to 20 mg/kg/day. The study authors reported treatment-related effects at

20 mg/kg/day that included decreased food consumption (20 and 33% compared to
controls, both sexes) and weight loss (10% compared to week 1, both sexes).
Neurotoxicity was also observed and included fine tremors, decreased activity,
salivation, and urine staining. One high-dose male was found dead week 3.

The reviewers could not confirm these findings because physical observations,
mortality, and necropsy findings were not provided in the study report.

Treatment-related effects on hematology parameters included slightly increased
erythrocytes, hemoglobin concentration, and hematocrit (10 to 18%, both sexes)
in high-dose (20 mg/kg/day, week 2) rats compared to controls. No treatment-
related effects were seen in the urine analysis. Serum chemistry tests
revealed slight decreases in blood levels of chloride, creatine, and alkaline
phosphatase, and increased protein and albumin (both sexes).

Based on the observations from this range-finding study, the NOEL for acute
oral toxicity was 5 mg/kg/day. The LOEL was 10-20 mg/kg/day based on
significantly decreased leukocyte, lymphocyte, and neutrophil counts in
females. Neurotoxicity was reported by the study authors at dose levels of
20 mg/kg/day but could not be confirmed by the reviewer.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF PESTICIDE PROGRAMS/HED/TB1

ToxChem No. [Not Available] — MK-0243

CITATION

MATERIAL

MRID #

TOX ONELINERS

RESULTS

Dated: 02/23/94

COREGRADE

Developmental
Tox./ Rat

Merck Research
Labs.

Study #618-244-
TOX33 (TT# 89-
715-0)

Dec. 22, 1992

MK-é)243
entonle
19.2% a
foT. B
65'6]7"18"'
¢ 38woel

3
‘ -

-

L 427436-32
42743631R

MK-0243 was administered orally by gavage to 25 pregnant
Sprague-Dawley Crl:CD (SD) BR rats per group at 0, 2, 4, or 8
mg/kg/d during gestation days 6 through 19.

Maternal
NOEL
LOEL

2 mg/kg/d
4 mg/kg/d based on a sig. trend towards decreased
body weight gain during the dosing period.

Developmental

NOEL 4 mg/kg/d

LOEL 8 mg/kg/d based on altered growth and an increased
incidence of supernumerary rib.

CORE CLASSIFICATION: Minimum

Minimum




Guideline Series 82-1: Subchronic Oral Toxicity
in Rats

APPENDIX A: Additional Statistical Analyses Performed by the Reviewers
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