RMS: Spain

Thiabendazole Doc ITI-A

14

15

Conclusions:

Statistics

References to

dictary administration of Thiabendazole produced no treatment-
related mortality.

slight increase in the incidence and severity of alopecia was noted
along with marked decreases in body weight gain at the two highest
dosage levels.

no ophthalmic abnormalitics were noted.

based on body weight changes, doses of 10, 30 and 90 mg/kg/day are
recommended for a subsequent carcinogenicity study in this species.

based upon all treatment-related changes, the NOEL in this study is
10 mg/kg/day.

body weights were analyzed by the following methods: Wilk and
Shapiro W. Statistic, Trend Analysis, Rankit Transformaiton,
Levene's test, Bartlett's Test, Dunnett's t-Test for Control versus
Treatment comparisons

Trend (Dose-Response) Analvsis

Reference: Tukey, J.W., Ciminera, J.L., and Heyse, L.F., Testing
the Statistical Certainty of a Response to Increasing Doses of a Drug,
Biometrics, 41: 295-301, 1985.

Multiple Com parisons with a Control

Reference: Dunnett, C.W., New Tables for Multiple Comparisons
with a Control, Biometrics, 20: 482-491, 1964.

Test for Homogeneity of Variances

Reference: Levine, H.: Robust Tests for Equality of Variances,
Contributions to Probability and Statistics. Essays in Honor of
Harold Hotelling, Stanford University Press, Stanford, CA, 278-292,
1961.

Test for Normality of Data

Reference: Shapiro, S.S. and Wilk, M.B., An Analysis of Variance
Test for Normality (Complete Samples), Biometrika, 52: 591-611,
1965.

Reference: Wilk, M.B. and Shapiro, S.S., The Joint Assessment of
Normality of Several Independent Samples, Technometrics, 10: 825-
839, 1968.

Reference: Shapiro, S.S. and Wilk, M.B., Approximations for the
Null Distribution of the W Statistic, Technometrics, 10: 861-866,
1968.

Rankit Transformation

Reference: Harter HI..: Expected Values of Normal Order
Statistics. Biometrika, 48: 151-165, 1961.

Reference: Tukey, J.W.: The Future of Data Analysis. Annals of
Mathematical Statistics, 33: 1-67, 1962.

Bartlett’s Test

Reference: Bartlett, M.S. (1937). Some examples of statistical
methods of research in agriculture and applied biology. J. Royal
Statist. Soc. Suppl. IV, pp. 137-170.
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13 Findings

Dosages

0-10-40- 160 mg/kg/day

Clinical signs

incidence of emesis in group 4 in the first 3 weeks.
By altering the feeding regimen the incidence
declined in subsequent weeks. No treatment-
related increase in emesis in low and mid-dose
groups.

Feed intake

comparable to controls in all dose groups.

Mortality

one death during the course of the study, which
may have been due to an idiosyncratic reaction to
drug treatment or a pre-existing condition in this
dog

Body weight development

comparable to controls in all dose groups. Initial
weight gain slightly depressed in 2 females of the
high dose group. This may be related to emesis,
decreased food consumption and possibly other
factors (see below)

Changes of uncertain

relationship to treatment

2 dogs experienced weight loss over most of the
study. One animal was found to have a
Campylobacter infection, the other was not tested

Ophthalmoscopy

no ophthalmic changes related to treatment

Electrocardiograms

no changes related to treatment

Hematology

Erythroid parameters were decreased
approximately 10-15% in the high-dose compared
to controls throughout the study.

2 dogs had very slight to slight splenic
erythropoiesis.

Several dogs in the high-dose group had
sporadically increased numbers of nucleated red
blood cells in Drug Weeks 4, 7, 12, 26, or 52.
There was also a higher incidence of
polychromasia and hypochromia in the high dose
relative to controls in Drug Weeks 4, 12 and 26.
Mean corpuscular volume was increased in 2 dogs
in Drug Week 4. These changes are most likely
related to the decrease in erythroid parameters.
The changes in erythron parameters were
insufficient to affect the overall health of the high
dose group animals.

The hematology parameters for the mid- and low-
dose groups were comparable to controls.
Activated PTT was increased about 10% in the
high-dose group throughout the study. Platelet
number was also increased in the high-dose group,
about 60% relative to controls in Drug Weeks 4
through 52. Most dogs in the group had increased
values. The increase in platelet number was
probably secondary to increased activated PTT.
The activated PTT and platelet values for the mid-
and low-dose groups were comparable to controls.
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Serum Biochemical

no changes related to treatment

Urinalysis no changes related to treatment

Histologic changes - Findings above control level

FINDING TBZ (mg/kg/day)
10 40 160
Gallbladder
Mucosal discoloration (gross) + + +
Cytoplasmic vacuolation + + +
Inspissated secretion + + +
Liver
Increased liver weight + +
Bile duct vacuolation + +
Thyroid
Increased thyroid weight +
Follicle or follicular cell enlargement +
Kidney
Distal tubular vacuolation + +
Urinary bladder — epithelial
Cytoplasmic inclusions + +
Spleen
Hemosiderosis + +
Increased erythropoiesis + +
Bone marrow
Increased erythropoiesis +
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Gross pathology:

Organ weights:

13 Findings

glucose, sodium, inorganic phosphate, globulin, creatinine,
aspartate aminotransferase, alanine aminotransferase

all animals were food-fasted overnight, weighed, anesthetized
intravenously with sodium pentobarbital, and exsanguinated.
The necropsy included gross examination of the following:
external surface (treated and untreated areas), all orifices,
cranial cavity, carcass, external surfaces of the brain and spinal
cord and the cut surface of the spinal cord, nasal cavity and
paranasal sinuses, thoracic, abdominal, and pelvic cavities and
their viscera, cervical tissues and organs

the following organs from all animals at the scheduled terminal
sacrifice were weighed after careful dissection and trimming of
fat and other contiguous tissues: liver with gallbladder
(undrained), kidneys (both), testes with epididymides

Summary Incidence of Clinical Observations®
Males Females
Group 1 2 3 4 1 2 3 4
Dose level (mg/kg/day) 0° 50 200 | 1000 0 50 200 | 1000
Number observed 5 5 5 5 5 5 5 5
No. that appeared normal 5 3 5 4 5 5 4 4
Number found dead 0 0 0 0 0 0 0 0
Observation®
Thin 0 1 0 1 0 0 1 0
Pale 0 1 0 0 0 0 0 0
Lacrimation - right eye 0 1 0 0 0 0 0 1
Slight erythema, slight edema 0 1 0 0 0 0 0 0
and eschar formation
surrounded the right eye
Summary Incidence of Dermal Irritation Scores
Males Females
Group 1 | 2 | 3 | 4 1 | 2 | 3 | 4

a
b

includes detailed weekly clinical observations (physical examinations)
control animals received 1.0 ml of saline

© the numerals represent the number of animals with the designated finding at least once during the study
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Organ weights

liver weights increased in highest concentration,
and females on middle concentrations

kidney weights in middle concentrations and
females on highest concentration were lower than
controls

Conclusions:

14 Statistics

15 References to
publications

16 Unpublished data

The 0.006% concentration is equal to 60 parts per million and is
considerably above the Acceptable Daily Intake (ADI) value of 0.1
parts per million (mg/kg) and, therefore, thiabendazole is safe for use
on agricultural commodities.

All tumor data were evaluated using a modified Mantel-Haenszel
procedure taking into account time to tumor using a life-table
analysis.

Statistical analyses were performed on terminal body weights and
organ weights. Methods employed were tests for homogeneity of
variance (Levene’s test), tests for normality of data (Wilk and
Shapiro), and analysis of variance.

Reference: Walker, AL T., Thorpe, E. and Stevenson, D.E. (1972).
The Toxicology of Dieldrin (HEOD).

1. Long-term toxicity studies in mice, Fd Cosmet, Toxicol. II: 415-
432.

Leven’s Test:

Reference: Draper, N.R., and Hunter, W.G. (1969).
Transformations: some examples revisited. Technometrics, 11: pp.
23-40.

Reference: Levene, H. (1960). Robust tests for equality of
variances. In Contributions to Probability and Statistics (I. Olkin,
ed.). Stanford University Press, Palo Alto, pp. 278-292.

Test for Normality or Data

Reference: Shapiro, S.S. and Wilk, M.B., An Analysis of Variance
Test for normality (Complete Samples), Biometrika, 52: 591-611,
1965.

Reference: Wilk, M.B. and Shapiro, S.S., The Joint Assessment of
Normality of Several Independent Samples, Technometrics, 10: 825-
839, 1968.

Reference: Shapiro, S.S. and Wilk, M.B., Approximations for the
Null Distribution of the W Statistic, Technometrics, 10: 861-866,
1968.

not applicable
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Urinalysis:

Gross necroscopy:

Organ weights:

Histopathology:

13 Findings

glucose, inorganic phosphorus (IN PHOS), potassium, sodium,
total bilirubin (T BILI), total cholesterol (T CHOL), total
protein (T PROT)

Following parameters were determined: appearance, bilirubin,
glucose, ketones, microscopic examination of sediment, occult
blood, protein, specific gravity, urine volume

all animals which were found dead or sacrificed in extremis
during the study were subjected to a gross postmortem
examination. All surviving animals were fasted overnight,
weighed on the day of scheduled necroscopy, anesthetized by
CO» mhalation, and exsanguinated. Necropsies included
examination of the following: all orifices, carcass, cervical
tissues and organs, cranial cavity, external surface of the body,
oral cavity and tongue, external surface of the brain and spinal
cord, nasal cavity and paranasal sinuses, thoracic, abdominal
and pelvic cavities and their viscera

at terminal sacrifice, the following organs from the first 10
surviving animals/sex/group (except only 9 group 4 females)
were weighed after careful dissection and trimming of fat and
other contiguous tissue: adrenals (postfixation), brain (including
brainstem), epididymides, heart, kidneys, liver, ovaries
(postfixation), prostate (ventral), pituitary (postfixation), testes,
thyroid/parathyroids (postfixation), uterus

conducted on all animals

Dosages

0, 0, (2 control groups) 10, 30, 90 mg/ke/day

Clinical signs

no apparent compound-related differences noted
between control and test groups

Feed intake

decreased feed intake for males and females

correlated with decreases in body weight gain. No
effect on food consumption was found for the low-
dose males and females when compared to controls

Mortality

at the completion of the 104 weeks of treatment,
survival of the high-dose males (74%) and females
(51%) was higher than either respective control
group (62 and 70% for males and 36 and 46% for
females). No significant decrease in survival for
any of the treated groups as compared to controls.

Body weight development

mean body weight generally were lower for the.
mid- and high-dose males and high-dose females
throughout the study. No effects on body weight
gain was found for low-dose males and females

Haematology

statistical evaluation of the erythrocyte,
hemoglobin and hemocrit values showed
significant diffrences: see table 1 below. These
changes may be treatment-related, but the
magnitude of the changes was low (about 6% or
less as compared to controls) and they occured
inconsistently over time. The remaining
haematology data were comparable for treated and
control groups.
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Clinical chemistry mild, treatment-related increases in total
cholesterol were observed in high-dose animals.
No other treatment-related findings were noted in
the remaining clinical chemistry data
Urinalysis treated and control groups were comparable
throughout the study
Ophthalmology no compound-related ocular abnormalities
Gross pathology the incidence of findings was comparable for
treated and control groups for the scheduled and
unscheduled deaths
Organ weights statistical analysis of the liver and
thyroid/parathyroid data showed significantly
higher liver-to-body-weight ratio for the high-dose
males and thyroid/parathyroid-to-body-weight ratio
for the high-dose females as compared to the
values for the respective control groups.
Histopathology Also an increased incidence of thyroid follicular
cell hypertrophy and hyperplasia and benign
adenomas were seen. See Table 2 below.
Key: 4 = significantly decreased as compared to combined control groups 1 and 2 value, p <0.05
Table 1: Clinical Haematology data
Males Females
Parameter Group 3 4 5 4 5
Erythrocyte count
Week 14 o)
Week 53 )
Hemoglobin
Week 14 &
Week 53 J J; J
Hematocrit
Week 14 &
Week 53 & J: &
Week 105 J;
Table 2: The Incidence of Various Thyroid Lesions
Control 1 | Control 2 | Group 3 Group 4 Group 5
Thyroids F M| F M| F M F M F M
Number examined 50 1 50 | 50| 50 | 50 | 50 50 50 50 | 50
Ditfuse Follicular Cell Hypertrophy 0 0 0 0 0 0 0 1 2 4
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Focal Cystic Foll. Cell Hyperplasia

2 0 1 4 0 2 3 1 6 3

Follicular Cell Adenoma

1ol 2]1o0ofo 1 | INS [ sNS T 55 ] 60

Follicular Cell Carcinoma

1 0 0 1 0 0 0 0 0 1

S = statistically different compared to combined control (P<0.05)
NS = not statistically different compared to combined control (P=0.05)

Conclusions:

14 Statistics

based on an analysis of all antemortem data, the no-observed-effect
level (NOEL) for thyroid adenomas in this study is 10 mg/kg/day
and for all other tumour sites is > 90 mg/kg/day.

due to increased liver weight and the hepatic metabolism of
thiabendazole, the increased incidence of thyroid tumours is likely to
be related to increased clearance of thyroxine and increased thyroid-
stimulating hormone levels. This mechanism is well documented in
rodents but does not occur in humans (Hill, et al.). Therefore, this
increase in benign thyroid adenomas is not considered a risk for
human exposure.

Cumulative survival data were analyzed. Analysis of body weights
were performed. The incidence of various tumor types were
analyzed for statistically significant trend (P < 0.05) with
adjustments made for variations such as mortality.

Analvsis of Variance
Reference: Winer, B.J. (1971). Statistical Principles in

Experimental Design, McGraw-Hill, New York, 2nd Edition, pp.
149-220.

Dunnett's t-Test for Control vs. Treatment Comparisons
Reference: Dunnett, C.W. (1955). A multiple comparison procedure
for comparing several treatments with a control. J.Am.Stat.Assoc.
50, pp. 1096-1121.

Reference: Dunnett, C.W. (1964). New tables for multiple
comparisons with a control. Biometrics 20, pp. 482-491.

Levene's Test:

Reference: Draper, N.R., and Hunter, W.G. (1969).
Transformations: some examples revisited. Technometrics 11, pp.
23-40.

Reference: Levene, H. (1960). Robust tests for equality of
variances. In Contributions to Probability and Statistics (1. Olkin,
ed.). Stanford University Press, Palo Alto, pp. 278-292.

Life Table/Time-to-Tumor Analvsis (The NCI Package)
Reference: Thomas, D.G., Breslow, N., and Gart, 1. (1977). Trend

and homogeneity analysis of proportions and life table data.
Comput. Biomed. Res. 10, pp. 373-381.

Testing for Trend/Assessment of Mortality

Reference: Mantel, N. (1957). Chi-square Tests with One Degree of
Freedom; Extensions of the Mantel-Haenszel Procedure. Journal of
the American Statistical Association 58, 1963, pp. 690-700.

Pairwise t-Test
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Feed intake decreased for mid to high dosage groups.
no effect for low group.
Mortality in high group, one treatment-related death on Day
14 of gestation and 4 treatment-related abortions,
2 on Day 20, and 1 on Days 21 and 26
Body weight development 0.23 kg average body weight loss for high group,

decreased body weight gain (86% of control) for
mid group.

no effect for low group.

Embryo-fetal loss

treatment-related increases at mid and high doses.
Mid dose: resorption of litters in 4 does.
High dose: 4 abortions and 17.8% resorption rate,

compared to 4.7% in controls.

Fetus alterations

2 in the high group, one in the mid group showed
hydrocephaly and related alterations.

Conclusion: the no observed effect level (NOEL) for both maternal and

14 Statistics

developmental toxicity is 24 mg/kg/day.

NOSTASOT (sequential trend) analvsis.

1. Tukey, J.W., Ciminera, J.1.., and Heyse, I.F., "Testing the Statistical Certainty of a
Response to Increasing Doses of a Drug", Biometrics, Vol.41, March, 1985, pp. 295-
301.

2. Haseman, J.K. and Hogan, M.D., "Seclection of the Experimental Unit in Teratology
Studies”, Teratology, Vol. 12, 1976, pp. 165-171.
Edgington, E.S., Randomization Tests, New York: Marcel Dekker, Inc., 1980.

4. Snedecor, G.W. and Cochran, W.G. (1967). Analysis of Variance. Statistical
Methods, 6th Edition, [owa State University Press, Ames, lowa, pp. 259-275.

5. Sokol, R.R. and Rohlf, F.J. (1969). Bartlett's test of homogeneity of variances.
Biometry, W.H. Freeman and Co., San Francisco, pp. 370-371.

6. Dunn, O.J. (1964). Multiple comparisons using rank sums. Technometrics, 6(3): 241-
252.

T Dunnett, C.W. (1955). A multiple comparison procedure for comparing several
treatments with a control. J. Amer. Stat. Assoc., 50: 1096-1129.

8. Sokol, R.R. and Rohlf, F.J. (1969). Kruskal-Wallis Test. Biometry, W.H. Freeman
and Co., San Francisco, pp. 388-389.

15 References to
publications see point 1.8 of this document, reference included at the end of the K

document

Hamilton, W.J., Boyd, J.D. and Mossman, H.W. (1972). Human
Embryology, 4th Edition, Williams and Wilkins Company,
Baltimore, MDD
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Physical signs treatment-related physical signs were observed
only in the high-dose group and consisted of ptosis
in 4 females on GD 6 and regurgitation of some
dosage suspension in 3 females on 1 or 2 days
Alopecia observed in 1 to 3 females of all groups
and considered incidental

Food consumption There were dose- and treatment-related decreases
in average maternal food consumption in the mid-
and high-dose groups during the dosing period.
There were no effects on average maternal food
consumption in the low-dose group

Mortality no deaths or abortions during the study.

Maternal body weight a significant (P < 0.05) dose and treatment-related
decreases in average maternal weight gain in the
mid- and high-dose groups during the dosing
period (GD 6 to 18). These effects were mainly
due to a significant (P < 0.05) decrease in weight
gain in the mid-dose group and a weight loss in the
high-dose group between GD 6 and 8. There were
no cffects on average maternal weight gain in the
low-dose group.

Embryo survival there were no treatment-related effects based on
pre-implantation loss, the percent resorptions plus
dead fetuses/implants, implants/pregnant female,
and live fetuses/pregnant female.

Live fetal weight slight but dose- and treatment-related decreases in mean live
fetal weight in the mid- and high-dose group. These
decreases, except for the mid-dose males, were statistically
significant (P < 0.05). No significant (P > 0.05) or
treatment-related effects in the low-dose group.

Mean gravid uterine weights were comparable in

all groups.

Fetal examinations no external anomalies were observed in any group.

Visceral examinations revealed no treatment-related effects.

Single fetuses in the mid- and high-dose groups had visceral
variations, but due to their isolated occurrence these findings
were not considered to be treatment-related.

Skeletal examinations revealed no treatment-related effects.

Maternal necroscopy no treatment-related gross lesions

Conclusion: The only evidence of developmental toxicity was slight but
statistically significant (P < 0.05) decreases in the mean live fetal
weight in the mid- and high-dose groups, but there was no
concomitant evidence of alteration in external, visceral, or skeletal
morphology.

Based on these results, the NOEL of TBZ in rats for maternal and
developmental toxicity is 10 mg/kg/day.
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13 Findings

Dosages 0, 50 (low), 150 (mid), 600 (high) mg/kg/day

Clinical signs no changes related to treatment, mcidental physical
signs appeared also in controls (alopecia, pulling
fur, blood in pan, diarrhea, and soft or mucoid
feces)

Feed intake a significant (P < 0.05) treatment-related decrease
in average maternal food consumption in the high-
dose group. No treatment-related effects in other
groups.

Mortality no deaths during the study. 2 control females
aborted on GD 21 and 1 female in the low-dose
group. This was not considered treatment-related.

Body weight development a significant (P < 0.05) treatment-related decrease
in average maternal weight gain between GD 6 and
19 in the high-dose group. After the treatment
period (GD 19 to 28) there was a significant

(P < 0.05) increase in average weight gain in this
group. No treatment-related effects in other
groups.

Embryo survival a slight but significant (P < 0.05) treatment-related
increase in the percent resorptions per implant in
the high-dose group. This increase was due to 8 of
16 litters which had from 1 to 4 resorptions
compared to 5 of 12 control litters with 1 or 2
resorptions each. There were no whole-litter
resorptions and no dead fetuses in the study. There
were no treatment-related effects on the remaining
embryo survival parameters (i.e. implants/pregnant
female, % preimplantation loss, and live
fetuses/pregnant female).

No significant (P > 0.03) or treatment-related effects in other
groups.

Live fetal weight a significant (P =< 0.05) treatment-related decrease
in average fetal weight in the high-dose group.
No significant (P > 0.05) or treatment-related etfects in other

groups.

Fetal examinations variation in lung lobation and incompletely ossified
metacarpal, 2 relatively common minor anomalies,
were increased in the high-dose group. This was
considered to be treatment-related since they were
outside the range of historical controls. The latter
anomaly may be related to the overall decreased
weight of the fetuses in this group.

Maternal necroscopy no treatment-related changes

Result: the no-cffect level for both maternal and developmental toxicity is 150 mg/kg/day.
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Females:
Premating period: measured over 6-day interval every week (except 4-day interval
in Drug Week 9).
Cohabitation: not measured

Gestation period: GDOto4, 4108, 8to 12, 12to 16 and 16 to 20.
Lactation period: LDOto4,4t08, 8to 12, 12 to 16 and 16 to 20.

Postcohabitation: Females which did not breed or deliver pups were weighed
weekly until termination.

Mating:

in the 9th week of treatment, FO females were housed with males in the same dose group in a 1:1
ratio for a maximum of 21 nights. A check was made each morning for seminal plugs in the pan
and/or vagina and a vaginal lavage was examined for the presence of sperm. The day of finding plug
and/or sperm was considered GDO.

Observation of Parturition and length of gestation:

from GD 21 until the completion of delivery, each presumed-pregnant female was observed on 4
occasions on each workday (~7:30am, 10:30am, 1:30pm and 4:30pm) and on 2 occasions on each
weekend day (~7:30am and 10:30am). Whether delivery had begun or had been completed was
noted as well as any signs of difficulty in parturition.

Sacrifice and necroscopsy:

All FO males were sacrificed by CO2 asphyxiation after all the pregnant females initiated delivery
(Drug Week 14). All males were examined grossly and the testes, epididymides, prostate, and
seminal vesicles were examined in control and high dose groups. All gross lesions were examined
for histomorphological changes.

Females which delivered were euthanized by CO2 asphyxiation between LD 22 to 27 and the
uterus of each female was examined to count metrial glands. Mated females that did not deliver pups
were euthanized between presumed GD 30 to 48. Females that did not mate were euthanized 28
days after the end of the mating period. The females were examined grossly and the ovaries, uterus,
and vagina were examined in control and high dose groups. All gross lesions were examined for
histomorphological changes.

F1 generation

L. Preweaning:

Physical signs: daily observation for mortality and physical signs
Body weights: recorded on PND 0, 4, 7, 14 and 21
External examination: examined for malformations on PN 0, 4 and 21. The

external sex of each pup was recorded on PND 0, and
confirmed on PND 4, 7, 14 and 21 in remaining pups

Dead pups: examined for visceral abnormalities including an examination
for bedding material in the trachea and esophagus

2. Postweaning: (PND 21 to termination)
Physical signs: daily observation for mortality and physical signs
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Body weights:

Males: once a week from weaning till termination.
Females: once a week from weaning until breeding or termination.
average age of animals at time of first postweaning weight was
25 days
Food consumption:
Males: measured over a 6-day interval every week. No consumption

values were recorded during cohabitation

Females:
Premating period: measured over a 6-day interval every week
Cohabitation: not measured; Gestation period: GD 0to 4,4 to 8, 8to 12, 12

to 16 and 16 to 20

Postechabitation: females which did not mate or deliver pups were weighed weekly until
termination

Lactation period: LD Oto 4, 4to 8, 8to 12, 12 to 16 and 16 to 20
Mating:

During Postnatal Weeks 17, one female and one male (non-siblings) per litter were caged together
for mating. The mating period was limited to 21 days. The day on which spermatozoa were detected
in the daily vaginal lavage was considered GD 0 and the mated females were removed and
individually caged

Observation of Parturition and length of gestation:

on GD 16, the females were transferred to plastic boxes containing dry bedding in preparation for
delivery of F2 pups. Observation of parturition and determination of length of gestation were the
same as for FO dams.

Sacrifice and necroscopsy:

all F1 males used for mating were euthanized by CO2 asphyxiation after all of the pregnant females
initiated delivery (Drug Week 20). The males were examined grossly and testes, epididymides,
prostate, and seminal vesicles were examined in the control and high-dose groups. All gross lesions
were examined for histomorphological changes.

F1 females which delivered were euthanized by CO2 asphyxiation between LD 21 to 27 and the
uterus of each female was examined to count metrial glands. Mated females that did not deliver pups
were euthanized on the presumed G 25-44, substitute females were also euthanized at this time.

All F1 females were examined grossly and the ovaries, vagina, and uterus from the control and
high-dose group were examined. All gross lesions were examined for histomorphological changes

F2 generation
Physical signs: daily observation for mortality and physical signs

Body weights: recorded on PND 0, 4, 7, 14 and 21

External examination: examined for malformations on PND 0, and culled pups on PND 4 and 21.
The external sex of each pup was recorded on PND 0, and confirmed
on PND 4, 7, 14 and 21 in remaining pups
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Dead pups:

Sacrifice of F2 pups:

13 Findings

examined for visceral abnormalities including an examination for
bedding material in the trachea and esophagus

on PND 21 all remaining pups were euthanized and discarded without
further examination

F0 Generation
Dosages 0, 10 (low), 30 (mid), 90 (high) mg/kg/day
Physical signs Females: no treatment-related physical signs

Males:  no treatment-related physical signs

Food consumption

significant (P < 0.05) and/or treatment-related effects on
average food consumption are outlined in Table 1. No
significant (P > 0.05) or treatment-related effects in the low-
dose group

Mortality

no treatment-related deaths. 1 female in each of the low- and
high-dose groups was sacrificed or died, respectively, during
parturition. Multiple dead, intra-uterine pups were found in
both cases. These female mortalities were considered incidental
due to their isolated nature, and to the occasional occurrence of
maternal deaths during parturition in control rats

Reproductive performance

no treatment-related or statistically significant (P > 0.05)
adverse effects on reproductive performance

Body weights treatment-related effects on average body weights are outlined
in Table 2. There were no significant (P >0.05) or treatment-
related effects in the low-dose group.

Necrospy no treatment-related effects on the gross or histomorphological
appearance of the reproductive
system of FO animals

Table 1: Food Consumption: FO generation
Dose % change v. controls
Period Level Females Males
Premating 90 down 12%* down 13%%*
30 down 4%*
After cohabitation 90 NA** down 11%0*
30 down 3%*

Gestation 90 down 4-16% NA

Lactation 90 None NA

& P < 0.05 by trend analysis

K group sizes too small for valid comparisons
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Table 2: Body Weights: FO generation
Dose % change v. controls

Period Level Females Males
Premating 90 down 29%* down 29%*

30 down 10%*
During and after cohabitation 90 NA** down 46%*

30 down 16%*
Gestation 90 down 8%* NA
Lactation 90 up 3.5x* NA
g P < 0.05 by trend analysis
Lk group sizes too small for valid comparisons
F1 Generation from birth through lactation
Physical signs no treatment-related physical signs observed in F'1

pups during lactation

Mortality no treatment-related effects on pup survival from
birth to the end of lactation (PND 21) in the drug-
treated groups

Examinations of F1 pups no treatment-related external malformations or
variations in F1 pups on PND 0, 4, or 21.

There were no treatment-related visceral
malformations or variations in dead or externally
malformed F1 pups

Pup body weights average pup weight at birth was comparable across
all groups. Thereafter on PND 4, 7, 14 and 21
there were slight but significant (P < 0.05)
treatment-related decreases in average weights
(both sexes) in the high-dose group (5 to 8% below
control). No significant (P > 0.05) or treatment-
related effects in the low- or mid-dose groups

F1 Generation from weaning until sacrifice

Physical signs no treatment-related physical signs
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Food consumption

treatment-related effects on average food
consumption are outlined in Table 3. No
significant (P > 0.05) or treatment-related effects in
the low-dose group

Mortality

no treatment-related deaths during the post-
weaning phase of the study. One female in the
high-dose group died on LD 2 due to spontancous
interstitial moderate nephritis. One female in the
low-dose group was sacrificed on LD 5 because of
no surviving pups

Reproductive performance

no treatment-related or statistically significant (P > 0.05)
adverse effects on reproductive performance

Body weights significant (P < 0.05) and/or treatment-related
effects on average body weight gain are outlined in
Table 4. There were no significant (P > 0.05) or
treatment-related effects in the low-dose group
Histomorphologic no treatment-related changes in the gross or
N il}liss‘[t(;nr;o;fl?}lz‘(ilzrglﬁlle;ppearance of the reproductive
Table 3: Food Consumption: F1 generation
Dose % change v. controls
Period Level Females Males
Premating 90 down 10% down 9%
30 down 4%
During and after cohabitation 90 NA* down 11%
30 down 5%
Gestation 90 down 4-10% NA
Lactation 90 None NA
2 group sizes too small for valid comparisons
Table 4: Body Weights: F1 generation
Dose % change v. controls
Period Level Females Males
Premating 90 down 14%%* down 13%*
30 down 7%*
During and after cohabitation 90 NA** down 41%*
30 down 18%*
Gestation 90 no cffects NA
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Lactation 90 18g vs. NA
-5 gin
control
L P = 0.05 by trend analysis
K group sizes too small for valid comparisons

F2 Generation from birth through lactation

Physical signs no treatment-related physical signs observed in 2 pups
during lactation
Mortality no treatment-related or statistically significant

(P = 0.05) effects

Examinations of F2 pups

no treatment-related effects

Pup body weights a significant (P < 0.05) treatment-related decrease
in average weight of male and female pups in the
high-dose group on PND 14 and 21 (7 to 10%
below control). No treatment-related effects in the
low- or mid-dose groups

Conclusion:

FO generation:

F1 generation:

F2 generation:

14 Statistics

dose-rclated decreases in average body weight gain and food
consumption in mid- and high-dose groups. Slight treatment-related
increase in average lactational weight gain in high dose group. No
treatment-related effects on reproductive performance or gross lesions at
any dose level or histomorphology of reproductive organs at the high
dose. No treatment-related effects of any kind in the low dose group.

dose-related decreases in average weight gain and food consumption in
mid- and high-dose groups, and slight increase in average lactational
weight gain in the high-dose group. No treatment-related effects on
survival, reproductive performance, or gross lesions at any dose level or
histomorphology of reproductive organs at the high-dose level. No
treatment-related effects of any kind in the low dose group.

no treatment-related effects in the survival, physical signs, or external
morphology to PND 21. A slight treatment-related decrease in average
PND 14 and 21 pup body weights occurred in the high-dose group only.

The NOAEL (No Observed Adverse Effect Level) for all growth,
survival, and reproductive performance parameters assessed in this study
was 10 mg/kg/day. Treatment of the FO and F1 generations of rats with
Thiabendazole up to 90 mg/kg/day had no effect on the gross or
microscopic appearance of the reproductive system of the FO or F1
animals.

Statistical analyses were done by an analysis of variance or covariance
(continuous variables) or by an extended Mantel-Heanszel test (discrete
variables). A rankit method was used to normalize nonparametric data.
Results were considered to be statistically significant if P < 0.05. A trend
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