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Insensitive Sensitive
No. with cleft palate” 7 13 21 61 4] 5
No. with tail malformation® 0 0 0 2 0 0
No. with postaxial pseudopolydactyly” 14 26 33 45 5 0
Visceral examination: No toxicologically relevant effects
Skeletal examination (body}):
No. foetuses (litters) examined 273 (22) 295 (24) 294 (23) 307 (25) 43 (4) 11 (1)
Dead foetuses (litters) examined No toxicologically relevant effects
No. foetuses (litters) with malformations No toxicologically relevant effects
No. foetuses (litters) with variations 42 (16) 56 (18) 43 (18) 66 (23) 12 (4) 4 (1)
Skeletal examination (head):
No. foetuses (litters) examined 131 (22) 142 (24) 142 (23) 143 (25) 21(4) 5(1)
No. with cenvical rib” 20 29 26 24 3 2
No. with supemumerary rib” 21 29 17 36 9 2
No. with sternebral variation” 4 2 3 11 0 0

# malformation

Y variation

In the preliminary sensitivity-testing phase, 27% of individuals tested displayed clinical signs of
neurotoxicity comprising tremors or recumbency. Subsequently, 69% of the sensitive animals died or were
killed in extremis, leaving 23 sensitive survivors. The survivors displayed clinical signs for up to 4 days,
but were of normal appearance thereafter. Twenty-two animals mated, of which 4 were allocated to the
vehicle control group and 18 allocated to be treated at 0.2 - 1.0 mg/kg bw/day. One hundred insensitive
females were allocated to the study and mated. Treatment-related deaths and clinical signs were confined to
the sensitive group treated at 0.2 - 1.0 mg/kg bw/day. Twelve animals were killed and discarded on days 9-
15 of gestation after establishing pregnancy status. A further animal in this group died and another was
killed in extremis on day 17. A vehicle control insensitive animal died of apparent dose maladministration.
Clinical signs were apparent when the dose level administered was increased to 1.0 mg/ke bw/day.

Four animals survived to day 18, but 3 were recumbent for at least 2 days before necropsy. Treatment-
related effects on maternal body weight gain and food consumption were confined to the sensitive group
treated at 0.2 - 1.0 mg/kg bw/day. A decrease in weight gain of 74.2% occurred from day 6 to 16, resulting
in a group mean body weight of 39.0 g compared with the vehicle control sensitive group value of 33.3 g.
Food consumption was markedly reduced from day 11 of gestation. Decreases of 42 % and 83% occurred

on days 11 and 17 of gestation, respectively, compared to the vehicle control sensitive group. There were
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no treatment-related gross changes in maternal animals at any dose level. Three of the 4 sensitive animals
treated at 0.2 - 1.0 mg/kg bw/day produced dead foetuses only. Remarkable are the high incidences of
mean pre-implantation loss/litter and % resorptions/implantation in the control sensitive group. In the
treated sensitive group, the % dead fetuses/implantation and the % post-implantation loss were 61.6% and
75%, respectively. The sex ratio was lower in the treated sensitve group. Since exposure to the test
substance was from days 6-15 of gestation, the test substance could not have affected the sex of the fetuses
directly. Apparently, exposure affects resorption sex-specific (more effect on female fetuses), resulting in a
lower m:fratio.

In the insensitive groups, the % resorptions/implantation and the % post-implantation loss were slightly
increased in dose groups 0.5 and 1.5 mg/kg bw/day. There was a treatment-related increase in the incidence
of cleft palate in the insensitive groups at all dose levels. The effect was dose-related and affected 4.4, 7.1
and 19.9% of foetuses, in order of ascending dose level, compared with a control incidence of 2.6%. A high
incidence of cleft palate (45.5%) occurred in the single litter from the sensitive animal treated at 0.2 - 1.0
mg/kg bw/day. The incidence of the variation postaxial pseudopolydactyly was increased in all treated
insensitive groups (8.8 - 14.7%) compared to a control incidence of 5.1%.

Minimal to slight diffuse P-glycoprotein staining on the endothelial cell surface of cerebral and cerebellar
capillaries occurred in all insensitive female mice. In contrast, no P-glycoprotein expression occurred on the

luminal surface of endothelial cells of sensitive female mice.

Acceptability

The study is considered acceptable as investigative study.

Conclusions

The developmental toxicity of the 8,9-7 isomer of avermectin Bla to a sub-population of CF-1 mice
sensitive to the tremor-inducing property of abamectin could not be evaluated since only a single viable
litter was produced. However, developmental toxicity, characterised by excess incidences of cleft palate,
was produced by the 8,9-7 isomer of avermectin Bla in apparently insensitive CF-1 mice at dose levels of
0.5, 1.0 and 1.5 mg/kg bw/day. Therefore, a NOAEL for developmental toxicity could not be established,
and the LOAEL in this study for insensitive mice is 0.5 mg/kg bw/day. The isomer did not produce
maternal toxicity at dose levels up to 1.5 mg/kg bw/day in the insensitive group, and therefore the NOAEL
for maternal toxixcity in insensitive mice is 1.5 mg/kg bw/day. In the sensitive group, body weight gain
was decreased during day 6-16 of gestation, and a NOAEL for maternal toxicity could not be established
for the sensitive group. Therefore, the LOAEL for maternal toxicity for sensitive CF-1 mice in this study is
0.2-1.0 mg/kg bw/day.
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Study design

Prior to initiation of the study, male and female mice (strain Crl:CF-1 (BR)) were submitted for restriction
fragment length polymorphism (RFLP) Southern blot analysis to determine the genotype for the mdr-1 gene
(encoding for P-glycoproteins). The females were mated with sexually mature males, to provide groups of
12 mated females producing foetuses of genotypes predictable by the principles of Mendelian inheritance,

according to the following schedule:

Treatment Parental genotype Predicted foetal
genotypes (%)
Female Male (+/+:+/-:-/-)
0 mgkg bw/day (vehicle +/- +/- 25:50:25
control)
-/- -/- 0:0:100
1.5 mg/kg bw/day 8,9-Z isomer +/+ +/+ 100:0:0
+/- +/+ 50:50:0
+/- -/- 0:50:50

The 5 groups of 12 mated females were treated orally, by gavage, with the 8.9-Z photoisomer of
avermectin Bla in sesame oil at dose levels of 0 (vehicle only) or 1.5 mg/kg bw/day from day 6 to day 15
of gestation. Clinical signs were recorded daily on day 0 of gestation and from day 6 to 18 of gestation.

Body weights were recorded on days 0, 6, 8, 10, 12, 14, 16 and 18 of gestation. Surviving animals were
killed on day 18 of gestation and the uterus examined to determine pregnancy status. A distal tail segment
was refained from each maternal animal for possible re-analysis of P-glycoprotein genotype. Implantations
were counted and classified as resorptions, live or dead foetuses. All foctuses were weighed and examined
for external malformations including the palate. One hindlimb of cach foetus was removed for possible
analysis of P-glycoprotein genotype. At least 4 litters/group were genotyped using DNA isolated from the
hindlimb. Placentae from one vehicle control (+/-), one 1.5 mg/kg bw/day female (+/+) and 2 vehicle control
(+/-) were retained for Western blotting biochemical analysis of P-glycoprotein. The heads and placentae of
foctuses from 4 vehicle control (+/-) females and 4 females treated at 1.5 mg/kg bw/day (+/- x -/-) were

treated for p-glycoprotein immunohistochemistry of brain endothelium, palate epithelium, placental
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trophoblasts and placental yolk sac endothelium. (Schinkel et al., 19941). The brain of one female treated

at 1.5mg/kg bw/day (+/+) was retained for possible immunohistochemical analysis.

Results

Results of the study are summarized in tables below.

Results of exploratory oral developmental toxicity study in CF-mice of known P-glycoprotein genotype.

Treatment level and genotype 0 mg/kg bwiday 1.5 mg/kg bw/day
(F x M):

+- X +- =X - ++ X H+ +/- X +H+ +- X /-
Mean weight gain day 6 - 18 () 25.9 22.7 22.3 20.5 21.3
Overall pregnancy incidence 8§/12 9/12 12/12 12712 12712
Implantations {(mean/female) 13.9 12.8 12.2 10.8 11.2
No. resorptions 3 10 5 5 8
No. dead foetuses none
% post-implantation loss 26 10.4 3.6 33 54
live foetuses (mean/female) 13.5 11.7 11.8 10.4 10.6
Sex ratio(M : F) 1:1.20 1:1.02 1:0.72 1:0.87 1:1.19
Mean live foetal weight No toxicologically relevant effects
No. foetuses (litters) examined 108 (8) 105 (9) 141 (12) 125 (12) 127 (12)
No. foetuses  (litters)  with 2(2) 1(1) 0(0) 18 (6) 81 (11)
malformations
No. foetuses  (litters) with No toxicologically relevant effects
variations
No. (%*) with cleft palate® 1(0.83) 0 0 18 (12.0) 80 (58.0)
No. {%*) with pseudopolydactyly” 9(8.3) 3(2.8) 3(2.1) 1(2.8) 14 (19.0)
No. litters examined 5 4 4 6 5
No. foetuses examined 66 50 39 72 60

! gchinkel, A.H., Smit, L.TM, van Tellingen, O., Beijnen, J.H., Wagennar, E., van Demepter, L., Mol, C.A.AM., van der Valk, M.A., Robanus-
Maandag, E.C., te Rietele, HP.J., Berns, A.JM., Borst, P. (1994): Disruption of the mouse mdr 1a P-glycoproteien gene leads to a deficiency in

the blood-brain barrier and increased sensitivity to drugs, Cell, 77: 491-502.
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Treatment level and genotype 0 mg/kg bwiday 1.5 mg/kg bw/day

(F x M):

No. foetuses with cleft palate 0 0 0 16 43
genotyped

No. (%) foetuses with -~ genctype 19 (28.8) 50 (100) 00 0(0) 31(51.7)
No. (%) -~ foetuses with cleft - - - - 30 (96.8)
palate

No. (%) foetuses with +~ 32(48.5) 0(0) 0(0) 41 (56.9) 29 (48.3)
genotype

No. (%) +/- foetuses with cleft - - 16 (39.0) 13 (44.8)
palate

No. (%) foetuses with +/+ 15(22.7) 00 39 (100} 31 (43.1%) 0(0)
genotype

No. (%) +/+ foetuses with cleft - - - 0(0) -
palate

® malformation
T
variation

* litter mean incidence

Results of exploratory oral developmental toxicity study in CF-mice of known P-glycoprotein genotype.

Genotype foetus -f- -f+ +/+
No. foetuses examined 31 70 70
No. foetuses with cleft palate 30 29 0

% foetuses with cleft palate 97% 41% 0%

No deaths or treatment-related clinical signs and body weight effects occurred during the study. The weight
gain from day 6 to 18 of the vehicle control group (+/- x +/-) was 12.4 - 20.8% higher than all other study
groups, but all 8,9-7 isomer-treated groups showed comparable weight gains to the second vehicle control
(-/- x -/-) group. A lower weight gain in a sensitive control group (compared to an insensitive control
group) was also observed in study 5 of this section.

Notable are the increases in resorptions and post-implantation loss in the -/- x-/- (untreated) and +/- x -/-
(treated) groups. Since the effects are present in both control and treated animals, these results are probably

related to the comparable genotyping of the animals.
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The mean number of implantation sites per female and the mean number of live foetuses were lower in the
+/- x +/+ and +/- x -/- treated groups. There were increased incidences of cleft palate in 2 of the 3 groups
treated at 1.5 mg/kg bw/day. In the +/- female x +/+ male group the litter mean incidence of foetuses with
cleft palate was 12.0% and in the +/- female x -/- male group the litter mean incidence of foetuses with cleft
palate was 58.0%, compared with litter mean incidences of 0.83 and 0 % in the vehicle control groups (+/-
x +/- and -/- x -/-, respectively). The incidence of cleft palate was 0% in the homozygous positive group
(+/+x +/+) treated at 1.5 mg/kg bw/day.

The incidence of postaxial pseudopolydactyly was higher in the +/- x -/- group (litter mean 19.0%)
compared with incidences in the vehicle control groups of 2.8 and 8.3%.

Genotyping of fetuses from at least 4 litters/group confirmed the hypothesis that the markers correlating
with sensitivity to abamectin follow normal Mendelian inheritance. When homozygous positive males were
mated with homozygous positive females, all progeny were homozygous positive (+/+). Similarly, when
homozygous negative males were mated with homozygous negative females, all progeny were homozygous
negative (-/-). When heterozygous males and females were mated, the litters contained progeny with all
predicted genotypes, +/+, +/- and -/-, in the expected ratio of approximately 1:2:1, respectively.

None of the +/+ genotype foetuses derived from treated females in either of the groups in which the
genotype occurred had cleft palate, whereas 97% -/- genotype foetuses exposed to the 8,9-7 isomer of
avermectin Bla had cleft palate and 41% of the +/- genotype foetuses were affected.

Histopathological evaluation of foetal brain revealed diffuse P-glycoprotein staining on the endothelial cell
surface of cerebral and cerebellar capillaries in most of the heterozygous (+/-) and homozygous positive
(+/+) foetuses. In addition, minimal to slight P-glycoprotein staining occurred on the surface of
trophoblasts in the placental labyrinth and on the apical surface of epithelial cells of the yolk sac in many
of the foetuses with these genotypes. In contrast, no P-glycoprotein expression occurred on the luminal
surface of endothelial cells, trophoblasts in the placental labyrinth, or yolk sac epithelial cells in most of the
homozygous (-/-) fetuses. No P-glycoprotein staining occurred in the epithelial lining of the oral cavity in
the palate region of any foetuses in the study. Western blotting analysis of placentaec for mdrla
P-glycoprotein confirmed the results of the immunohistochemical analysis; the amount of P-glycoprotein in
the placenta varies with foetal genotype. Thus, the highest amounts were detected in the +/+ placentae,

lesser amounts in the +/- placentae and were absent in -/- placentae.

Acceptability
The study is acceptable as investigative study.

Conclusions

Page 176 of 265






























Syngenta Abamectin Ctgb February 2010

which had no uterine P-glycoprotein expression, the pregnant rats had a moderate amount of P-glycoprotein
present on the luminal surface of the uterine epithelium. The P-glycoprotein observed microscopically in
the brain and uterus was confirmed by Western Blot analysis. F1 pups of all ages, including the gestation
day 20 foetuses, showed P-glycoprotein staining in the brain. Expression appeared weaker in the gestation
day 20 foetuses and younger pups compared to the older postnatal day 17 and 20 pups.

P-glycoprotein staining of the jejunal epithelial cells was not apparent until approximately postnatal day 8.
P-glycoprotein staining appeared more intense in the older pups by approximately postnatal day 17 but
even by postnatal day 20 did not achieve the intensity found in the FO adult females. The intensity of the
P-glycoprotein seen microscopically in the F1 pups was further supported by Western Blot analysis.
Addendum: Quantitation by scanning densitometry of Western blots of brain samples shows that levels of
P-glycoprotein in the gestation day 20 foetus are very low (approximately 11% of the adult value), as are
values for neonatal rats through to postnatal day 11 (see table). It is suggested by the study author, that the
apparent increase in the value for the rat foetus (11%) compared to the early post-natal samples (5%) is
probably a reflection of qualitative differences of the protein as a function of age. The Western blots
showed that the rat foetal protein migrates in a more diffuse pattern compared to the neonatal samples.
Since this protein undergoes significant post-translational processing i.e. glycosylation, it is possible that
the foetal protein is not a fully mature, functional protein equivalent to that in older animals. However, it is
clear that the neonatal animals through to postnatal day 14 have significantly lower levels of P-glycoprotein
in the brain compared to older neonates and adults. These differences in P-glycoprotein correlate with the
increased neonatal toxicity to the avermectins observed from approximately day 4 through to day 14 in

multigeneration studies.

Scanning densitometry of Western blots showing rat P-glycoprotein expression levels at various stages of

development

Animal Status Signal volume (P-gp) % of adult level
Fn Females Pregnant 641.8 100.0

F, Pups Gestation Day 20 72.36 11.3

F: Pups Postnatal Day 2 41.82 6.5

F. Pups Postnatal Day 5 36.68 57

F; Pups Postnatal Day 8 28.08 4.4

F; Pups Postnatal Day 11 44 .49 6.9

F. Pups Postnatal Day 14 122.9 19.1

F; Pups Postnatal Day 17 239.5 37.3
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F; Pups Postnatal Day 20 571.3

89.0

P-gp: P-glycoprotein

Acceptability
The study is considered acceptable as exploratory study.

Conclusions

It was demonstrated that the expression of P-glycoprotein on the luminal surface of endothelial cells of
cercbral and cerebellar capillaries (and tight-junctions of these endothelial cells) is lower in neonate rats
compared to adult rats. The expression of P-glycoprotein develops to full (adult) extent during the first 20
days. Furthermore the expression of P-glycoprotein in the jejunal epithelial brush border does not start

before postnatal day 8. It is suggested that neonate rats, with limited or no P-glycoprotein expression have

mereased susceptibility to avermectin toxicity.
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Study design

The purpose of this study was to examine the expression and localization of P-glycoprotein in the brain of
adult female rats and neonate rat pups during their early development.

Rats pregnant for 19 days were anesthetized and rat fetuses were removed from the uteri by cesarean
section. Rats, postnatal days 1, 3, 7, 14, 21, 28, 56 and 84, were anesthetized and the brains were
dissected. Five rats were used at each time period. Brains were homogenized and separated by
centrifugation into a cytosolic fraction and a membrane fraction. Aliquots were separated by SDS-PAGE
clectrophoresis and P-glycoprotein was marked by a specific antibody, and quantitatively analysed.
Immunohistochemistry was performed on brain slices to determine the localization of P-glycoprotein in

relation to brain capillaries and astrocytes.

Results

In the adult rat brain (postnatal day 84), P-glycoprotein was detected in the membrane fraction of the
cerebral cortex, cerebellum and the hippocampus, predominantly in the membrane fraction.

Developmental changes in P-glycoprotein expression: P-glycoprotein was first detected from postnatal day
7 in the membrane fraction of cerebral cortex, cerebellum and hippocampus, and levels gradually
increased, reaching a plateau on postnatal day 28 (cerebral cortex) or postnatal day 50 (cerebellum). The
observed expression profile of P-glycoprotein in the membrane fraction was comparable in the cerebral
cortex, hippocampus and cerebellum.

Localisation of P-glycoprotein in the rat brain: Immunolocalisation of P-glycoprotein in brain slices
confirmed that P-glycoprotein was not detectable until postnatal day 7. Intense staining was seen on
postnatal day 21. Double immunostaining of P-glycoprotein with von Willebrand factor (a marker for
capillaries) and glial fibrillary acidic protein (GFAP — a marker for astrocytes) showed that P-glycoprotein

was colocalised with the capillaries but not the astrocytes.

Acceptability
The study is considered acceptable as exploratory study.

Conclusions

Adult rats show intense P-glycoprotein immunoreactivity. P-glycoprotein was undetectable in the embryo
and early stages of postnatal development. It was first detected on postnatal day 7 and then gradually
increased to reach a plateau at levels approximating to those seen in adult rats. There is evidence that P-
glycoprotein expression is localized in the brain capillaries (suggesting a role for P-glycoprotein in the

blood brain barrier).
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Following completion of the immunohistochemical studies, 5/sex/group insensitive CF-1 strain mice and a
random sample of naive CD-1 strain mice (5/sex or 10 f/group) were treated with single oral doses of
abamectin ranging from 1.0 to 10 mg/kg to determine their sensitivity to abamectin for comparison with the

sensitive CF-1 sub-group.

Results

In CF-1 mice, treatment with 0.8 mg/kg/day abamectin induced whole body tremors and slight ataxia. The
signs first occurred within 1.5 h of treatment on day 1. Within 4 h of treatment, 12 female and 5 male CF-1
mice, 17% of those tested, showed severe signs of toxicity comprising dyspnea, lateral recumbency,
tremors and coma following handling. These animals, identified as sensitive to abamectin toxicity, were
killed and subjected to necropsy together with 2 females and one male from each of the other groups.
Immunohistochemical analyses of brain and small intestine showed that 11 of the 12 CF-1 strain females
and all the CF-1 strain males identified as sensitive had no detectable P-glycoprotein in any of the tissues
examined. The other sensitive CF-1 female had a minimal amount of P-glycoprotein in the brain sections.
In contrast, the 20 CF-1 strain “insensitive” individuals evaluated for the presence of P-glycoprotein all had
detectable P-glycoprotein, from minimal to intense staiming, in all tissues examined of both sexes.
Similarly, all CID-1 strain mice of both sexes treated with abamectin showed moderate to intense staining in
all tissues examined, with the exception of a single female with minimal staining in the jejunum. CD-1
control animals showed comparable staining to the treated animals, indicating that abamectin does not
influence P-glycoprotein levels.

The results of the western immunoblot analyses confirmed the results of the immunohistochemical
visualisation of P-glycoprotein. CD-1 strain animals subjected to SDS-PAGE showed intense banding of
P-glycoprotein in all 3 tissues, whereas the 2 CF-1 stram sensitive animals evaluated showed no detectable
P-glycoprotein. Insensitive CF-1 strain mice showed similar levels of P-glycoprotein to CD-1 strain mice.
The CF-1 strain “insensitive” mice and CD-1 strain mice re-challenged with either 1.0 or 2.5 mg/kg
abamectin showed no clinical signs of toxicity. Re-challenge with 5.0 or 10.0 mg/kg produced transient
slight tremors and ataxia in 6/10 and 8/10 CF-1 strain “insensitive’” mice. The effect occurred 5-6 h after
treatment, and persisted for approximately 19 h in all animals with the exception of one animal treated at

10.0 mg/kg which continued to show clinical signs for a further 24 h.

Acceptability

The study is considered acceptable as investigative study.

Conclusions
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derived from the raw study data.

Increased duration of cohabitation in F0 generation

The notifier argued that the increase in co-habitation times was not apparent afier the data were corrected
by the testing facility and therefore there is no treatment related effect on co-habitation times.

Standard practice for calculation of this endpoint requires inclusion of all pairings that produced evidence
of mating (sperm present in vaginal smear) but exclusion of pairings that failed to provide such evidence.
Failure to follow this approach confounds the interpretation of effects on two different endpoints:

- number of animals mating

- cohabitation time prior to mating (for those animals exhibiting evidence of mating)

In the study report, a footnote to Table 9 indicated that the correct procedure had been followed. However,
closer analysis of the data by the notifier and testing facility, together with examination of the relevant raw
data, revealed that the correct procedure had not been followed. In contrast, calculation of cohabitation
time had included all pairings, regardless of whether evidence of mating was seen. Examination of all raw
data revealed errors in the calculation of cohabitation times for all matings. The values presented in the
study report were therefore incorrect. The recalculated group mean cohabitation times for the FO/Fla,
FO/F1b, F1b/F2a and F1b/F2b matings using the correct procedure are shown in Table below, provided by
the notifier.

Corrected group mean cohabitation time values

0 mg/’kg 0.05 mg/kg 0.12 mg/kg 0.4 mg/kg
F0/Fla M 37 24 33 3.7
F 4.6 38 33 5.3
F0/F1b M 232 3.0 36 33
F 3.8 43 45 53
F1b/F2a M 28 32 3.0 2.6
F 36 4.6 43 36
F1b/F2b M 42 6.2 6.8 23
F 6.9 8.6 93 4.7

Correct calculation of these values clearly indicates no consistent effect on cohabitation time in any mating.
There is large variability both within and between groups and there were no statistically significant

differences between the treated groups and the controls. It is therefore concluded that there is no treatment-
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31-32 26

It is noteworthy therefore that the FO and F1b parental females were at least 24 weeks old at the time of
mating for generation of the F1b and F2b litters, respectively. The age of these animals was therefore
consistent with the age at which SD female rats are known to enter persistent estrous. Estrous cycling
measurements were only performed during the cohabitation time and daily measurements throughout the
14-21 day mating period are not available for all animals, since they were only taken up to the point of

apparent mating. The data are summarised in Tables below.

FO parental females exhibiting persistent estrous during F1b mating

0 mg/kg 0.05 mg/ke 0.12 mg/ke 0.4 mg/ke
Persistent estrous (% total below)
1(33) 0 (0) 0 (0) 4(30)
Total animals with 14-21 day estrous 3 3 3 12
cycling data
Number mated/cohabited 28/28 30/30 30/30 22/30

Flb parental females exhibiting persistent estrous during F2b mating

0 mg/'ke 0.05 mg/ke 0.12 mg/ke 0.4 mg/'ke
Persistent estrous (% total below)
9 {60) 9(53) 7 {41y 4 (40)
Total animals with 14-21 day estrous 15 17 17 10
cycling data
Number mated/cohabited 28/32 27/32 28/32 26/31

Unsurprisingly, evidence of persistent estrous (prolonged estrous stages) is associated with a lower number
of matings across all dose groups, including controls.

The F1b/F2b mating data, together with published literature data, provides strong evidence that by around
the age of 6 months, SD female rats (control and/or abamectin-treated) have either entered, or are on the
threshold of entering, persistent estrous. Although the overall incidence of persistent estrous is lower in the
FO/F1b mating, this is because fewer animals were measured; the proportion of high dose animals in
persistent estrous was essentially equivalent to the control. It is not possible to determine the prior estrous
cycling history of all animals in the study. Therefore, there is a limited data set from which to interpret any
effects on estrous cycling. Nevertheless, there is no convincing evidence that FO/F1b mating high dose
group had a higher proportion of animals in persistent estrous compared with the controls. The inherent

~

variability of this endpoint assessed at a “snapshot in time”, together with no evidence of a treatment-
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the P generation. All other F1b progeny were killed and discarded. Five F2b pups/sex/group were selected

for full gross examination, organ weights and microscopic pathology evaluation, and 10 pups/sex/group

were killed for skeletal examination. All other F2b pups were killed at weaning (eyes preserved). Thirty

days after weaning of the last F2b litter, 10 male and 25 female F1b parental animals/group were selected

for necropsy, organ weights and histopathology. The remaining F1b parental animals were killed and

discarded (testes and epididymides were weighed and preserved, eyes were preserved).

Results

Results of the study are summarized in table below.

Results of two-generation study in rats with abamectin technical.

Dose {(mg/kg bw/day) 0 0.05 012 0.4 dr
m m f m f m f
FO
animals
Mortality Notreatment-related deaths
Clinical signs No toxicdogically relevant effects
Body weight gain i is is is mf
-during lactation F1a d ds f
-during lactation F1b d d
Food consumption Not performed
Water consumption Not performed
Sperm parameters Not performed
Testes and No toxicologically relevant effects
epididymides weight
Pathology
Macroscopy Not performed
microscopy
Effect No toxicologically relevant effects (see tables above)
during
Ela
mating
Effects No toxicologically relevant effects (see tables above)
during
Eib
mating
F1 pups
Effects on | -pup mortality (%), 6.3 2.7 3.0 422 (is)
Fla litfers | days 5-15
-pup weight (days 7- ds
21)
-incidence of total litter 8.0 3.8 0.0 28.0 (is)
loss (%)
-lactation index *(% 99.5 100 992 52.7 (ds)
sunvival day 4-21)
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0.05

0.12

0.4

dr

Effects on
F1b litters

-pup mortality (%), 2
days 5-15

-pup weight (days 7-
21)

-incidence of total litter 0.0
loss (%)

-lactation index *(%
sunvival day 4-21)

98.0

0.0

98.5

0.0

992

33 (is)
ds
25.0 (is)

60.0 (ds)

Clinical signs F1a and
F1b
-thin and nct nursing

Sex ratio

No toxicdogically relevant effects

Skeletal evaluation

No toxicologically relevant effects

Retinal anomaly

F1
animals

Mortality

Notreatment-related deaths

Clinical signs

No toxicologically relevant effects

Body weight

ds | ds ds

Food consumption

Not performed

Water consumption

Not performed

Qestrus cycle

Not performed

Sperm parameters

Not performed

QOrgan weights

No toxicdogically relevant effects

Pathology

MAacroscopy

F2a pups | Pup mortality (%) 1.8

1.3

1.2

6.7 (is)

Body weight/litter, day
7-21

ds

Male pupsiitter, day 1 58
(%)

55

52

46

dr

Lactation index

ds

Viability index (day 4-
14)

ds

Gross litter observation
-thin

-weak

-nct nursing

F2b pups | Pup mortality (%) 42

1.6

1.5

8.6

Body weight/litter, day
7-21

ds

Male pupsiitter, day 1 58
(%)

50

53

46

Lactation index

ds

Viability index (day 4-
14)

ds

Gross litter observation
-thin

-weak

-nct nursing

pathdogy
microscopy
- retinal anomaly

dr = dose related; | = increased; d = decreased; is = increased significantly, ds = decreased significantly

a: lactation index = percentage of pups surviving postculling to day 21 of lactation.

Average body weight gain was higher in the mid and high dosed FO animals compared to controls.
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However, during the FO-Fla and FO-F1b lactation periods, average body weight gain was (significantly)
lower in the 0.12 and 0.40 mg/kg bw/day dams compared to controls. Since this effect was relatively small,
and the females did gain weight, although to a lesser extent than controls, this effect is considered not
relevant for setting the NOAEL.

Pup mortality for both Fla and F1b litters was significantly increased in the high dose group, with most
pups dying days 5-15 postpartum. Post mortem examination of F1b weanlings showed retinal anomalies
(single or multiple retinal folds of many layers of the retina) in 3 out of 4 males in the highest dose group.
Group mean body weights of F1 males and females at 0.4 mg/kg bw/day and the females at 0.12 mg/kg
bw/day were significantly reduced at the start of treatment, due to retarded pre-weaning growth. Treatment-
related reduced weight gain continued in males at 0.4 mg/kg bw/day for 4 weeks, after which weight gain
was enhanced and terminal body weights were comparable to controls. This temporary effect on body
weight is considered not a relevant endpoint for determination of the LOAEL. Retinal anomaly was
observed in pups only, and appeared to be transient, and was not observed in the F1 animals.

In both F2a and I2b litters treated at 0.4 mg/kg bw/day pup mortality significantly increased during the
course of lactation, and the associated viability and lactation indices significantly decreased. Pup weights in
the high dose group was unaffected by treatment directly after birth and for the first few days, but were
significantly reduced from day 7 to day 21. This was associated with increased numbers of pups that were
thin, weak and not nursing. The number of male pups was decreased in the high dose group (F2a and I'2b).
Post mortem examination of I'2b weanlings showed retinal anomalies, with characteristics identical to those
observed in F1b animals in 10/63 males and 18/66 females in the highest dose group. As in the F1 pups, it

is considered that these retinal anomalies are transient and confined to the pup stage.

Acceptability
The study is considered acceptable.

Conclusions

It is concluded that in the multigeneration study in the rat the NOAEL for parental and reproduction
toxicity is 0.4 mg/kg bw/day, i.e. the highest dose tested.

Based on the occurrence of increased pup mortality and retarded weight gain in both F1 and F2 generation
progeny, increased incidence of total litter loss, decreased lactation index and reduced weight gain in the F1
and F2 generation weanlings at the highest dose, the NOAEL for pup toxicity in this study is 0.12 mg/kg
bw/day.

Based on the additional information it is concluded that a classification for fertility effects is not necessary.
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oesophagus only. The litters were culled to 8 pups/litter on day 3 of lactation by random selection but with
a balanced sex ratio where possible. Excess pups were killed and discarded without further examination.
Pup weight and sex were recorded on days 0, 7, 14 and 21 of lactation and clinical signs were recorded
daily until sacrifice on day 21 post partum.

Post mortem examination of F1 progeny was limited to the eyes, which were preserved and examined
histologically. Complete retinal cross-sections of both eyes were examined.

Females of the P generation not giving birth were killed and subjected to necropsy on day 24 of presumed
gestation. All other maternal animals were killed and subjected to gross necropsy and metrial gland count

on days 21 - 23 post partum.

Results

No deaths or treatment-related clinical signs occurred at any dose level during the course of the study.
There were no treatment-related effects on maternal weight gain or food consumption and no treatment-
related gross findings at necropsy at any dose level. There were no treatment-related effects at any dose
level on mating performance as assessed by mean day of mating, numbers of matings and pregnancies and
duration of gestation. One pup from the 0.12 mg/kg bw/day group had anencephaly and ethmocephaly at
birth and one pup from the 0.06 mg'kg bw/day group, with a domed head, was found to be severely
hydrocephalic at necropsy on day 21. There were no other external malformations and pup growth was
unaffected. In the highest dose group, the sex ratio (m:f) and post-natal death were increased (see table).
Although post-implantation survival was significantly reduced (p < 0.05) in the 0.12 mg/kg bw/day group
(84.9%) compared with the control value of 94.6%, the difference was due largely to one female bearing
one dead pup at birth. Since there was no dose-relationship, the difference is considered to be incidental fo
treatment. Gross and histomorphological examination of the eyes of F1 generation progeny revealed no

treatment-related effects.

Dose {(mg/kg bw/day) 0 0.06 012 040

No. pregnant / no. mated 18/20 18/20 18/20 18/20

% post-implantation survival (litter mean) 94.6 94.1 84.9% 94.2

Sex ratio at birth (M:F) 1:0.79 1:0.77 1:091 1:0.98

No. (%) post-natal deaths 10 (3.94) 6 (2.48) 10 (4.59) 16 (6.53)
*p=<0.05

Acceptability
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The study is acceptable as investigative study.

Conclusions

A NOAEL for maternal toxicity and reproductive effects in rats for the 8,9-7 isomer of avermectin Bla in
this study is established as 0.4 mg/kg bw/day, based on no effects on female fertility and reproductive
performance at the highest dose level tested. The NOAEL g, is established as 0.12 mg/kg bw/day based on

an increase in post-natal deaths and in sex-ratio.
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Study design

Seven groups of 7-13 mated female mice (Crl:CF-1 (BR)) were treated orally (gavage) with the 8,9-7
isomer of avermectin Bla in sesame oil at dose levels of 0, 1.5, 3.0, 6.25, 12.5, 25.0 and 50.0 mg'kg
bw/day from day 6 to day 15 of gestation. Treatment at dose levels of 3.0 mg/'kg bw and higher was
discontinued after a single dose due to mortality. Clinical signs were recorded at least once a day. Body
weights were recorded on days 0, 6, 8, 10, 12, 14, 16 and 17 of gestation. The animals were killed on day
17 of gestation and subjected to gross necropsy examination. The uterus was examined to determine
pregnancy status, implantations were counted and classified as resorptions, dead fetuses or live fetuses. All

fetuses were examined externally, weighed and sexed. Animals dying during the study were subjected to

gross necropsy examination and determination of reproductive status only.

Results

The results of the study are summarized in tables below.

Results of oral maternotoxicity study in mice with the 8,9-isomer of avermectin Bla.

Dose (mg/kg bw/day) 0 1.5 3.0 6.25 12,5 25.0 50.0
Mean weight gain day 6 - 17 (g) 19.5 17.7 - - - - -
Overall pregnancy incidence” 13/13 8/11 11/11 77 7/8 7/8 §/8
Live pregnant 13 7 * * * * *
Live not pregnant 0 3 ¥ * i i i
Dead pregnant 0 1 ¥ N * * .
Mean no. implants/female 14.1 12.6 * * * * *
No. (mean/female) resorptions 19 (1.46) 5071 ¥ X * * *
No. (mean/female) dead foetuses 1(0.08) 0(0.00) * * * * *
Live foetuses (mean/female) 12.5 11.9 ¥ * i i i
Sex ratio(M : F) 1:094 1:0.77 * * * * *
Mean live fetal weight (g) 0.89 0.85 * * * * *

* females from dose groups 3.0 mg/kg bw/day and higher were sacrificed on days 6 - 8

a: initially, 12 females were assigned to each of the groups. Due to deaths before all animals had been given at least one dose,

were reassigned to two new groups dosed 1.5 and 3.0 mg/kg bw/day.

Results of oral maternotoxicity study in mice with the 8,9-isomer of avermectin Bla.

the remaining undosed animals

Dose (mg/kg bw/day) 0 1.5
No. foetuses (litters) examined 163 (13) 83 (7)
No. foetuses (litters) with malformations 0(0) 25 (4)
% foetuses with malformations 0 30.1
No. foetuses (litters) with cleft palate 0D 24 (4)
No. with exencephaly + omphalocele 0(0) 1(1)

After one dose, there were 2 deaths each in the 3, 12.5, 25 and 50 mg/kg bw/day groups and 3 deaths in the
6.25 mg/kg bw/day group. These groups were terminated on days 6-8 of gestation. There was one death in
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83-7160 22 0 ] 305 0 0
84-7010 24 0 ] 321 0 0
84-7060 19 0 0 231 0 0
84-7140 22 0 0 324 0 0
Historic control | From 23 studies between 1979 to Mean 0.18 Mean 0.02
1984 Minimum 0 Minimum 0
Maximum 4.2 Maximum 0.30

Exencephaly
The single incidence of exencephaly at 1.6 mg/kg bw/day was in association with a conjoined twin, which
18 a spontancous congenital abnormality. There were no incidences of exencephaly/conjoined twin in the

historic control data.

Extra (lumbar) rib and vertebral (lumbar) count variation
The increased incidences of extra (lumbar) rib and vertebral (lumbar) count variation at 1.6 mg/kg bw/day
were within the historic control range (Tables 2 and 3). The historic control data show that the incidences

of both findings are very variable in control fetuses.

TABLE 2. Historical control incidence of extra rib (lumbar) in oral maternotoxicity/teratogenicity studies in CD

rat
Dose Report TT # Litters Litters with extra Fetuses Fetuses with extra
mg/kg/day examined rib examined rib
N N %o N N %o
79-7090 25 21 84.0 332 94 28.3
79-7150 46 39 84.8 636 177 27.8
79-7160 19 12 63.2 246 45 18.3
79-7210 17 11 64.7 234 34 14.5
80-7010 20 15 75.0 279 75 26.9
80-7020 24 14 583 328 49 14.9
80-7080 25 18 72.0 308 79 25.6
80-7120 22 14 63.6 293 55 18.8
80-7150 25 13 520 321 30 9.3
80-7170 24 13 54.2 308 35 11.4
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81-7010 24 8 333 307 21 6.8
81-7020 24 16 66.7 326 30 9.2
81-7110 24 12 50.0 330 37 11.2
81-7130 25 17 68.0 321 45 14.0
81-7180 25 14 56.0 324 37 11.4
82-7050 23 13 56.5 319 44 13.8
83-7030 23 14 60.9 328 41 12.5
83-7100 23 16 69.6 317 62 19.6
83-7101 17 6 353 210 12 5.7
83-7160 22 12 54.5 305 43 14.1
84-7010 24 7 292 321 12 3.7
84-7070 19 5 26.3 231 10 4.3
84-7140 22 14 63.6 324 62 19.1
Historic control From 23 studies between 1979 to Mean 583 Mean 14.8
1984 Minimum 263 Minimum 37
Maximum 848 Maximum 28.3

TABLE 3. Historical control incidence of vertebral count variation in oral maternotoxicity/teratogenicity studies in

CD rat
Dose Report TT # Litters Litters with vertebral count Fetuses Fetuses with vertebral count
meg/kg/day examined variation examined variation
N N % N N %

Control 79-7090 25 0 0 332 0 0
79-7150 46 5 10.9 636 6 0.9
79-7160 19 1 53 246 1 04
79-7210 17 1 5.9 234 1 0.4
80-7010 20 1 5.0 279 1 0.4
80-7020 24 3 12.5 328 3 0.9
80-7080 25 7 28.0 308 9 2.9
80-7120 22 1 45 293 1 0.3
80-7150 25 0 0 321 0 0
80-7170 24 0 0 308 0 0
81-7010 24 1 42 307 1 03
81-7020 24 0 0 326 0 0
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