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Table 3: Incidence of non-neoplastic lesions in liver at 35 and 79 weeks

Males Females
Dose level [ppm] 0 3 20 | 500 | 1250 (2500 ] © 5 20 | 500 | 1250 | 2500
[Weel 35 - number examined 10 0 0 0 0 10 10 0 0 0 0 10
Inflammatory cell infiltration | 1 - - - - 8 3 - - - - 8
single cell necrosis 0 - - - - 10 0 - - - - 9
Kupffer cell pigmentation 0 - - - - 8 0 - - - - 4
hepatocyte hypertrophy 0 - - - - 9 0 - - - - 10
'Week 79 - number examined 50 50 50 50 50 50 50 50 50 50 50 50
deposition of pigment 2 2 3 13 33 44 6 5 3 5 14 30
focus of alteration 7 4 4 11 22 32 2 2 2 2 14 37
Hepatocellular hypertrophy 8 11 6 41 40 45 3 2 3 19 39 45
increased mitotic activity - - - 1 10 8 1 1 - 4 5 4
Inflammatory cell infiltration | 13 9 13 33 41 43 18 20 20 24 33 45
Kupfter cell hyperplasia - - 1 - - 10 2 1 - - 1 2
single cell necrosis 5 3 5 40 40 46 3 2 5 18 36 46

Treatment-related, non-neoplastic effects in tissues other than liver were increased incidences and severity of splenic
extramedullary hematopoiesis and gastric mucosal epithelial hyperplasia in both sexes at 2500ppm (Table 4). The
latter lesion was frequently accompanied by mild inflammatory cell infiltration, and in males, could be correlated
with grossly observable thickening of the stomach. The incidences of some degenerative and inflammatory lesions
were decreased at 2500ppm and, occasionally at 500 and 1250 ppm. Some effects were reduced in incidence;
adrenal cortical hyperplasia, cataract formation in the lens, chronic nephropathy in males, pancreatic islet cell
hyperplasia in males, lymphocytic infiltration of the salivary gland in females, chronic inflammation and dilatation
of the seminal vesicles (correlated with reduced incidence of enlarged seminal vesicles at necropsy), splenic white
pulp hyperplasia (correlated in females with decreased incidence of enlarged spleen at necropsy), and testicular
tubular atrophy. Particularly in males, reduced incidences are considered to be associated with depressed body
weight gain and are not regarded as adverse effects.
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Table 4: Incidence of non-neoplastic lesions at 79 weeks (excluding liver)

Males Females
Dose Level [ppm] 0 5 20 | 500 [ 1250 | 2500 O 5 20 | 500 | 1250 | 2500
Adrenal glands No. exam.| 49 50 50 50 50 50 50 50 50 50 50 50
cortical hyperplasia 20 15 11 19 11 7 - 1 - - - 1
Eye lenses No. exam.| 50 50 50 50 50 50 49 50 50 49 50 50
Cataract 9 9 - 3 - 4 9 9 15 4 5 3
Glandular stomach No. exam.| 50 50 50 50 49 50 50 50 50 50 50 50
epithelial hyperplasia 10 14 8 14 13 24 7 8 5 7 6 20
Kidneys No. exam.| 50 50 50 50 50 50 50 50 50 50 50 50
chronic nephropathy 26 34 30 26 19 11 13 9 13 16 14 16
Pancreas No. exam.| 50 50 50 50 50 50 50 50 49 50 50 50
islet cell hyperplasia 9 5 10 8 6 - - - - - - -
Salivary glands No. exam.| 50 50 50 50 50 50 50 50 50 50 50 50
lymphocytic infiltration 4 5 4 4 3 2 13 11 13 5 6 5
Seminal vesicles No. exam.| 50 50 50 50 50 50 - - - - - -
chronic inflammation 21 28 23 24 16 14 - - - - - -
dilatation 29 34 24 3 22 19 - - - - - -
Spleen No. exam.| 50 50 50 50 49 50 50 50 50 50 50 50
extramedullary hematopoiesis 18 17 23 27 23 36 26 28 25 24 27 34
white pulp hyperplasia 14 10 8 17 7 5 14 10 10 12 16 8
Testes No. exam.| 50 50 50 50 50 50 - - - 3 = =
tubular atrophy 18 22 18 14 13 12 - - - - - -

At 79 weeks, the incidence of hepatocellular adenoma was significantly greater than concurrent and historical
control levels in both sexes at 2500ppm. The incidence of hepatocellular adenocarcinoma was also significantly
greater than concurrent and historical control levels in females at 1250 ppm and in both sexes at 2500 ppm (Table
5). The only other treatment-related neoplastic alterations were decreased incidences of systemic malignant
lymphomas in females (consistent with significantly lower spleen weights) and hardenian gland adenomas in males,
neither of which are regarded as adverse effects (Table 6).
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Table 5: Incidence of neoplastic lesions in liver at 79 weeks

Malignant Males Females
or benign
Dose Level [ppm] 0 5 20 | 500 |1250|2500] O 5 20 | 500 |1250 | 2500
Liver - no. examined 50 | 50| 50 )] 50| 5|30 ]30]|50]50]30]|5 /|50

hepatocellular m 3 3 2 4 4 16 - - - - 2 3
adenocarcinoma
1st hepatocellular adenoma b 9 3 8 17 | 21 39 - - - 3 8 28
2nd hepatocellular adenoma b 3 2 3 3 12 | 31 - - - - 3 14
multiple hepatocellular b - 1 - - 6 14 - - - - 2 7
adenomas
metastatic carcinoma m - - - - 1 - 1 - - - 1 -
hemangioma b - 1 1 - - - 2 1 - - - -
1st hemangiosarcoma m 1 - - - 1 - 1 - - - 1 -
2nd hemangiosarcoma m 1 - - - 1 - - - - - - -
hepatoblastoma m - - - - 1 - - - - - - -
metastatic ogteozarcoma m 5 8 = 3 - = = 3 1 = = 3
any hepatic neoplastic lesion 11 7 10 19 22 44 - - - 5 9 29
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Table 6: Incidence of neoplastic lesions at 79 weeks (excluding liver)

Malignant Males Females
or benign
Dose Level [ppm] 0 5 20 | S00 | 1250 |2500] O 5 20 | 500 | 1250 | 2500
Abdominal cavity - no. examined 4 2 4 0 5 0 3 5 4 4 4 3
fibroma b - - - - 1 - s = % o . .
sarcoma nos m - - 1 - - - E = = E 2 =
Adrenal glands- no. examined 49 50 50 50 50 50 50 50 50 50 50 50
cortical adenoma b - 1 2 - - . = - - - - -
subscapular adenoma b - 2 - - 1 - - L = s g .
Adrenal medullas- no. examined 49 50 50 50 50 50 50 50 50 50 50 50
malignant medullary tumour m - 1 - - - = = = - - - -
Brain - no. examined 50 50 50 50 50 50 50 50 50 50 50 50
metastatic carcinoma m 2 2 = 2 . < . 2 . s s 1
Forestomach- no. examined 50 50 50 50 49 50 50 50 50 50 50 50
squamous carcinoma m - - - . 1 = . - - - - -
Harderian glands- no. examined 50 50 50 50 50 50 50 50 50 50 50 50
adenocarcinoma m - - - - 3 - 5 - = = & .
adenoma b 8 12 8 8 7 5 1 1 2 1 1 1
Large intestine - no. examined 50 50 50 50 49 50 50 50 50 50 50 50
adenocarcinoma m 4 - - 1 - - 1 1 2 E @ =
Lung - no. examined 50 50 50 50 50 50 50 50 50 50 50 50
1st bronchial-alveolar adenoma b 5 7 9 6 8 9 3 5 4 1 3 5
2 bronchial-alveolar adenoma b 1 ; : } 1 2 } ) ) } ) )
bronchial-alveolar carcinoma m 5 2 3 6 3 4 3 2 3 2 2 1
metastatic carcinoma m - - - - - 2 - - - - - N
metastatic fibrosarcoma m - - & - = = & s 1 « o -
Mammary gland - no. examined 0 0 0 0 0 0 50 50 50 50 50 50
malignant adenoacanthoma m - - - - - 2 - 5 5 2 & 1
adenocarcinoma m - - - - - - - 1 - 2 1 -
Ovaries - no. examined ] 0 0 0 0 0 50 50 49 50 50 | 49
fibroma b - - - - 2 - . = = 1 1 =
Pancreas - no. examined 50 50 50 50 50 50 50 49 50 50 50 50
acinar adenocarcinoma m - - 1 - - . = - - - - -
ductal adenocarcinoma m - - - 2 < z 1 = . s 1 s
benign islet cell tumour b 5 G g 2 z 2 g 2 5 2 5 1
Parathyroid gland - no. 0 0 0 0 0 0 42 38 28 40 36 37
examined
adenoma b - - # g = = . 1 z = “ 2

- zero incidence
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Table 6: Continued
Malignant Males Females
or benign
Dose Level [ppm] 0 5 20 | S00 | 1250 |2500] O 5 20 | 500 | 1250 | 2500
Peripheral nerve - no. examined 0 0 0 0 0 0 50 50 50 50 50 50
benign Schwannoma b - - - - - - - - - - - 1
Pituitary gland - no. examined 48 50 50 48 50 50 50 50 50 50 49 50
adenocarcinoma pars distalis m - - - - - - - - - - - 1
adenoma pars distalis b 1 1 - - - - 7 8 7 6 g 7
Prostate gland - no. examined 50 50 50 50 50 50 0 0 0 0 0 0
adenocarcinoma m - - 1 - - - - - - - - -
Seminal vesicles - no. examined 50 50 50 50 50 50 0 0 0 0 0 0
leiomyosarcoma m - - - 1 - - - - - - - -
Skeletal muscle - no. examined 50 50 50 50 50 50 50 50 50 50 50 50
rhabdomyosacrcoma m 1 - - - - - - - - - - -
Skin/subcutis - no. examined 50 50 50 50 50 50 50 50 50 50 50 50
metastatic carcinoma m - - - - - 1 - - - - - -
squamous carcinoma m - - 1 - - - : . " - - -
fibrosarcoma m 1 - - - - - - - 1 1 - 1
hemangioma b - - 1 - - - - - - - - -
benign fibrous histiocytoma b - - - - 1 - - - - - - -
benign Schwannoma b - - - - 1 - - - - - - -
Systemic neoplasias - no. exam® 50 50 50 50 50 50 50 50 50 50 50 50
myeloid leukaemia m - - - - - - - - 1 - - -
malignant lymphoma m 4 3 6 1 5 6 11 9 8 9 8 4
hystiocytic sarcoma m - - - - - - - - - - - 1
Urinary bladder - no. examined 50 50 50 50 50 50 50 48 50 49 50 49
hemangioma b - - - 1 - - - - - - - -
Uterus - no. examined 0 0 0 0 0 0 50 50 50 50 50 50
adenocarcinoma m - - - - & = - 4 1 s = 1
hemangioma b - - - - = 2 1 5 = 2 & 5
leiomyoma b - - - - - - 1 1 2 - 1 2
leiomyosarcoma m - - - - - - 1 - - - - -
Vagina - no. examined 0 0 0 0 0 0 50 50 50 50 50 50
leiomyoma b - - - - - - 1 - 1 - - 1
Total no. with one neoplasm 22 13 23 18 20 9 17 25 16 22 25 17
Total no. with multiple neoplasms 11 12 10 14 18 36 8 2 7 4 7 22
Total no. tumour-bearers 33 25 33 32 38 45 25 27 23 26 32 39
Total no. with liver neoplasm(s) 11 7 10 19 22 44 0 0 0 5 9 29

Total no. with one or more

neoplasms excluding fiver 2 (18|23 13| 1 |a2s |27 232 |23] 10

- 7ero incidence

Conclusion: The occurrence of increased liver weight and increased incidences of non-neoplastic alterations in the
liver, hypertrophy, pigment deposition, mitotic activity, Kupffer cell hyperplasia and single cell necrosis, indicate
the MTD was reached/exceeded at dose levels of =2500ppm.
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There were no treatment-related effects on organ weights at any dose level, at either 52 or 104 weeks. (Table 1).
At 104 weeks, mean carcass weight in high dose males and females was reduced by 4 and 8%, respectively.
There were no significant differences from control values in absolute and relative organ weights among the
males, with the exception of a minor negative trend in the relative thyroid weight of males at 1500ppm. The
trend was considered not to be of toxicological significance because the mean value was similar to historical

control values and no related histological changes were evident. Mean absolute adrenal weights appeared
clevated in males at 10 and 1500ppm, but this difference was no longer apparent when animals with extremely
high values were not included. Female mean relative thyroid weights were higher than control values in all
treated groups, but remained within the historical control range. In the absence of corroborative clinical
chemistry and/or histological changes, the differences were judged to be without toxicological significance. The
differences in adrenal weights between control and 10 and 1000ppm females did not persist when animals with
extreme values were not included.

Table 1: Organ weights
Organ Males Females
Week 53 Week 105 Week 53 Week 105
Dose | Absolute | Relative | Absolute | Relative Dose | Absolute | Relative | Absolute | Relative
[ppm] | weight | weight | weight | weight [ppm] weight | weight | weight | weight
[e] [%0 of [e] [%e of [e] [%o of [e] [%0 of
bw] bw] bw] bw]
Body weight (g) 0 |s589.7 6303 0 3459 402.7
10 |572.8 6294 10 |3183 410.8
30 |553.1 6195 30 [3534 3085
500 6234 6177 1000 |323.0 4112
1500 |554.2 606.7 3000 (3246 370.7
Liver (g) 0 |21.23 35.89 21.98 35.02 0 11.69 33.78 15.55 3875
10 18.16 31.25 2227 35.53 10 10.54 33.25 15.74 38 46
30 18.28 33.08 22.04 36.06 30 11.67 33.00 15.58 3931
500 |20.62 33.10 22.74 37.61 1000 10.63 32.95 16.24 3985
1500 19.72 35.63 22.80 37.88 3000 11.25 34.66 15.38 4172+
Adrenals (mg) 0 |7017 0.12 112.7 0.18 0 ]69.65 0.20 87.3 0.22
10 |65.19 0.12 3227 0.56 10 [73.84 023 107.0 027%
30 |66.53 0.12 105.1 0.18 30 [73.99 0.21 058 025
500 |70.27 0.11 169.1 0.32 1000  |73.33 0.23 105.6% lo2e*+
1500 |73.71 0.14 251.8 0.48 3000 [75.44 0.24 285 0.25%
Thyroids (mg) 0 3020 0.05 1113 0.17 0 [37.30 0.11 45.59 0.11
10 |3234 0.06 73.8 0.12 10 [33.99 0.11 19500 loaz
30 |33.17 0.06 63.4 0.10 30 |[33.97 0.10 AR.67 012+
500 |30.67 0.05 69.4 0.12 1000 |33.32 011 60.80% lo.15%+
1500 |34.22 0.06 61.7 0.10+ 3000 [36.32 0.11 4982 0.14%+

¥ p £0.01, Le Page test; +/- p < 0.01 (Jonckheere)

Post mortem examination of animals sacrificed after 52 and 104 weeks, and ammals that died spontaneously
between 52 and 104 weeks, revealed no treatment-related lesions. Most gross lesions occurred at comparable
frequencies in the control and treated groups. Morphological correlates of gross lesions showing inter-group

differences in incidence did not indicate an effect of treatment. The nature of the lesions was similar to those
occurring spontaneously in this strain of rat.

52 week sacrifice: No treatment-related neoplastic lesions occurred in anmimals sacrificed at 52 weeks or that died
during the first 52 weeks. Only 3 malignant and 7 benign neoplasias were identified. All were of the type that
spontaneously ocecur in this strain of rat, and the distribution between the control and treated groups did not indicate
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an effect of treatment (Table 2). Non-neoplastic, treatment-related lesions at 52 weeks were increased incidences of
renal tubular regenerative changes, chronic tubular lesion and tubular basophilic proliferation, in males at 500 and
1500ppm. Minimally increased incidences of renal tubular and pelvie lymphocytic infiltration also occurred at
1500ppm, but without tubular hyaline change. These alterations are considered to represent the sequelae of alpha-2pL
-globulin mediated nephropathy. The kidneys of females at all dose levels were unaffected. There was a minimal
increase in the severity of splenic haemosiderosis in females at 3000ppm (Table 3). In the liver, there were increased
incidences of cholangiofibrosis in males at 10ppm (5/10), 500ppm (6/10) and 1500ppm (4/10) compared to the
controls (2/10), and increased incidence of inflammatory cell infiltration in males at 10ppm (4/10), 30ppm (3/10)
and 500ppm (5/10) relative to controls (1/10). These findings, which were not apparent after 104 weeks treatment,
are considered incidental to treatment because of the lack of a dose relationship. Other non-neoplastic lesions
occurred in animals that died during the first year or that were sacrificed at 52 weeks, but all commonly occur in this
strain of rat, and the incidence, distribution, and/or morphology did not indicate an effect of treatment.

Table 2: Incidence of neoplastic lesions up to 52 weeks

Males Females

Dose level (ppm) 0 10 | 30 | S00 [ 150 | O 10 | 30 | 100 | 300
0 0 0

No. examined 10 10 10 10 10 10 10 10 10 10
lymphoma (m) 1
oligodendroglioma (m) 1
mammary 1
‘adenocarcinoma (m)
subcutaneous fibroma (b) 1
mammary fibroadenoma 1
(b)
pituitary adenoma (b) 1 1 il
prostate adenoma (b) 1
lymph node hemangioma 1
(b)

b =benign, m= malignant
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Table 3: Incidence of treatment-related non-neoplastic lesions at 52 weeks
Males Females

Dose Level [ppm] 0 10 30 500 1500 0 10 30 1000 | 3000
3.3.11.1.2 Kl No. exam. 10 10 10 10 10 10 10 10 10 10
DNEYS

chronic tubular lesion 2 2 2 4 6 1 1 1 2 -
tubular bagophilic - 1 - 2 1 - - 2 - -
proliferation

total regenerative
tubular lesions

2 3 2 6 7 1 1 3 2 -
Iymphocytic infiltration 1 1 - 2 3 - 2 - - -
Renal Pelves No. exam. 10 10 10 10 10 10 10 10 10 10
Iymphocytic infiltration 1 - - 1 3 - 1 - - -
Spleen No. exam. 10 10 10 10 10 10 10 10 10 10
hemosiderosis 9 8 9 9 8 10 10 10 9 10
average grade 2.3 2.4 27 2.2 2.5 2.4 25 2:3 2:5 3.0

104 week sacrifice: Treatment-related, non-neoplastic changes in the kidneys and liver occurred in animals
sacrificed at 104 weeks or that died between weeks 53 and 104. In the kidneys, a slightly increased incidence of
slight/moderate chronic nephropathy occurred in males at 1500ppm (Table 4) accompanied by a minimal increase in
incidence of lymphocytic infiltration of the renal cortex at 1500ppm. Two animals also showed tubular hyaline
change. In the liver, a treatment-related increase occurred in the incidence of slight/moderate focal cellular
alteration, generally of the clear cell subtype, in females at 3000ppm. All other non-neoplastic findings in the liver
and kidneys were of a similar nature, severity and incidence in treated and control groups. In other tissues, some
non-neoplastic lesions occurred at slightly higher incidences in treated groups than in controls, but in all instances
these are considered unrelated to treatment with thiamethoxam since their cccurrence is not dose-related, or the
incidence is within the historical control range or known to occur spontaneously in aged rats of this strain.

Table 4: Non-neoplastic, treatment-related lesions at 104 weeks
Males Females
Dose Level [ppm] 0 10 30 500 | 1500 0 10 30 | 1000 | 3000
Kidneys No. exam.| 50 50 49 50 50 50 50 49 50 50
lymphocytic infiltr. 10 10 g 14 17 2 3 4 2 2
average grade 1.6 1.7 1.4 1.9 1.7 1.5 2.0 1.5 1.5 2.0
chronic nephropathy 30 35 32 37 42 12 10 8 0 10
average grade 2.4 2.6 2.4 2.5 2.7 2.8 29 2.0 22 25
tubular hyaline change 0 1 1 0 2 2 1 0 0 0
Liver No. exam. | 50 50 49 50 50 50 49 49 50 50
focus of cellular alteration 20 21 15 21 20 10 21 12 15 26
average grade 2.2 23 1.6 2.0 2.0 1.9 1.6 1.5 1.4 21
subtype:

amphophilic 3 3 1 5 1 3 2 1 1 3
basophilic 1 2 - 2 - 4 6 5 5 6
clear cell 13 10 11 11 14 3 5 2 5 15
cosinophilic 3 5 2 3 5 - 8 4 4 2
mixed - 1 1 - - - - - - -

- zero incidence
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All neoplastic findings, both malignant and benign, occurring at 104 weeks (Table 5) are considered incidental
to treatment with thiamethoxam since the incidences in treated and control groups are similar, or the inter-
group distribution shows no relationship to dose level, or the incidences are within historical control ranges and
the lesions are known to occur spontaneously in aged rats.
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Table 5: Incidence of neoplastic lesions at 104 weeks

Males Females
Dose Level [ppm] m/b 0 10 30 500 | 1500 0 10 30 1000 | 3000
Abdominal cavity - no. examin. 50 50 50 50 50 50 50 49 50 50
fibroma b - - - . 1 - - - - -
leilomyosarcoma m - - - - - - - = = 1
malignant mesothelioma m 1 - - - - - - - - -
SArCOma nog m - - - - 1 = 2 = " -
metastatic carcinoma m - - - - - 1 - - - -
Adrenal glands - no. examined 30 30 49 30 30 50 49 49 30 50
cortical adenocarcinoma m - - 1 - 1 - - - - -
st cortical adenoma b 6 9 4 10 4 1 2 3 3 -
2nd cortical adenoma b - - % 2 5 & 2 = 2 5
myelolioma 1 - = e = - = + « =
metastatic mesothelioma m 1 - - - 5 Z i 5 2 &
benign medullary tumour b 1 3 2 1 4 - 1 - - -
malignant medullary tumour m - 5 1 1 1 - - - - -
Blood vessels - no. examined 0 0 1 0 0 0 0 1 0 0
metastatic carcinoma m - 2 1 e = z x 1 - "
Bone - no. examined 50 50 30 50 30 50 30 49 30 50
osteosarcoma m - - - - - - - = - 1
Brain - no. examined 50 50 30 50 30 50 30 49 30 50
malignant astrocytoma m - - - 1 2 - - 1 - -
benign granular tumour b 2 2 - 1 3 1 1 2 - 2
metastatic carcinoma m - - - E = = = 1 = "
Cartilage - no. examined 50 50 50 50 50
chondrosarcoma m - 3 = = 1 = u = = x
Ears - no. examined 1 1 1 1 2 2 0 1 1 0
localized infil. carcinoma m - 1 - - = E = - 1 a
Epididymides - no. examined 50 50 30 50 30 - - - - -
metastatic mesothelioma m 1 - - - z = - = " -
Oesophagus - no. examined 50 50 30 50 48 30 30 49 30 50
squamoug cell carcinoma m - - - - 2 = = 1 " "
Eyes - no. examined 50 50 30 50 30 30 49 49 30 50
benign Schwannoma b - - - - - - - = = 1
Harderian glands - no. examined 50 50 50 50 50 50 49 49 30 50
metastatic carcinoma m - - - s = = . 1 = -
Heart - no. examined 50 50 50 49 50 50 48 49 30 50
benign endo. Schwannoma b 1 - - 1 - 1 - - - 1
metastatic carcinoma m - - = B = 1 o 2 = o
Kidneys - no. examined 30 50 49 30 30 50 30 49 30 50
carcinoma m - - = e 1 2 o 2 = o
Large intestine - no. examined 30 49 49 49 30 50 30 48 30 49
adenocarcinoma m - 2 = 2 = 1 w i 5 2
lipoma b 1 - - - - = - - - -
Liver - no. examined 50 50 49 50 30 50 49 49 30 50

-201 -



RMS: Spain

Thiamethoxam

Doc III-A

hepatocellular adenoma
hepatocellular adenocarcinoma
hepatocellular neoplasia
metagtatic carcinoma
Lung - no. examined
bronchial-alveolar adenoma
bronchial-alveolar carcinoma
squamous cell carcinoma
metastatic tumour
metastatic carcinoma
Lymph node - no. examined

hemangioma

g 8 8 8 <

Table 5: Continued

Males

Females

Daose Level [ppm]

m/b

10

30

500

1500

30

1000

3000

Mammary gland - no. examined
adenocarc. in fibroadenoma
adenocarcinoma
1st fibroadenoma
2nd fibroadenoma
multiple adenoma

Mesenteric lymph node - no.
examined

hemangioma
hemangiosarcoma
metastatic carcinoma

Nasal cavities - no. examined
adenoma
infiltrating osteosarcoma
fibroadenoma

Oral cavity - no. examined
SqUAmMOUS carcinoma

Ovaries - no. examined
benign granulosa tumour
malignant granulosa tumour
benign sex cord tumour
metastatic carcinoma

Pancreas - no. examined

acinar adenocarcinoma

o o o g B

5 o 2 o

46

45

49

42

48

44

435

50

50

30

50

48
1
1

25
5
1

49

49

49

30

30

30

50

50

50
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1st acinar adenoma b 7 8 3 8 9 1 1 1 1 -
2nd acinar adenoma b 1 - 3 1 2 - - - - -
multiple acinar adenoma b - - - 1 2 = = = " "
1st benign islet cell tumour b 9 3 8 4 6 4 - 3 1 2
2nd benign islet cell tumour b - - 1 - 2 = = = " "
multiple islet cell tumour b - - 1 - - - - - - -
malignant iglet cell tumour m 1 4 1 3 1 1 1 1 1 -
metastatic carcinoma m - £ = g 5 1 5 5 2 2

Parathyroid gland - no. 47 48 49 47 49 49 47 47 49 43
examined
adenoma b = - 1 = » - - - - -
Pituitary gland - no. examined 50 50 49 49 30 49 30 49 49 50
adenoma pars distalis b 14 14 17 15 19 16 18 20 16 20
benign pituicytoma - - = 3 = = = e 1 “
Preputial gland - no. examined 0 2 0 0 0 0 0 0 0 0
adenoma b - 1 - & = = “ = = -
Prostate gland - no. examined 50 49 49 50 50 0 0 0 0 0
adenoma b 1 - 1 1 1 = = = - .
Salivary glands - no. examined 49 50 49 49 50 50 49 48 50 49
malignant Schwannoma - - = 1 - = = = " "
metastatic sarcoma - - - 1 - - - - - -
Seminal vesicles - no. examined 50 49 49 50 30 0 0 0 0 0
metastatic mesothelioma m 1 - - - - - - - - -
Skeletal muscle - no. examined 50 50 30 50 30 50 30 49 30 50
thabdomyoma m - & s 1 i3 & 2 & o &
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Table 5:  Continued
Males Females
Dose Level [ppm] m/b 0 10 30 500 | 1500 0 10 30 1000 | 3000
Skin/subcutis - no. examined 50 50 50 50 50 50 50 49 50 50
basal cell carcinoma m - - - - 1 = - & = 1
squamous cell carcinoma m - 1 - - 1 - - - 1 -
1st fibroma b 6 6 7 4 3 1 4 1 4 2
2nd fibroma b - - - 1 - - 1 - 1 -
fibrosarcoma m 2 - - 1 1 = = = - .
benign hair follicle tumour b = 1 - - -
hemangiosarcoma m 2 - = 1 = = u s - "
benign fibrous histiocytoma b - - 1 - - - - - - -
malignant fibr. istiosarcoma m - 2 2 3 2 - - z = ®
keratoacanthoma b - 3 - - - - - - - -
lipoma b - 1 - 1 3 = = = » N
squamous cell papilloma b - 2 - 1 - - - - - -
sarcoma 1nos m 1 - - 2 1 # . . » -
benign Schwannoma b 4 - 5 1 i3 2 2 & o &
malignant Schwannoma m - 5 = 1 1 = = . - -
unclassified malignant tumour m - £ 1 - - 5 - = 2 &
Small intestine - no. examined 50 49 49 50 50 50 48 49 50 47
adenocarcinoma m - & 1 E i3 & 2 & o &
leiomyogarcoma - - - = . - . . - 1
Spleen - no. examined 50 50 49 50 30 30 49 49 30 49
hemangioma = 1 % 1 - - - - - -
hemangiosarcoma m 1 - = 1 1 z x = - "
Systemic neoplasias - no. 50 50 50 50 50 50 50 49 50 30
examined
malignant fibrous histiocytoma m - 1 - - = - - - - -
myeloid leukaemia b 1 - - - - 1 2 . - =
malignant lymphoma m 1 2 1 - - 1 1 1 1 -
hystiocytic sarcoma m - - - a 1 = = = " "
Testes - no. examined 50 50 30 50 30 0 0 0 0 0
benign Leydig cell tumour b 3 1 2 1 2 - - - - -
malignant Leydig cell tamour m - - - - 1 - - - - -
Thoracic cavity - no. examined 50 50 30 50 50 50 50 49 50 50
malignant fibrous histiocytoma - - - 1 5 & § = 2 E
metastatic carcinoma - = = = - 1 = 1 = -
Thymus - no. examined 49 48 48 48 49 48 45 45 48 48
benign thymoma 1 - = e = - 1 1 1 =
malignant thymoma m - - - 1 - - - z = 1
Thyroid gland - no. examined 49 50 49 48 49 50 49 49 50 49
follicular adenocarcinoma m - - - - - - 1 z = 1
follicular adenoma b 1 - 1 1 - - 1 - 3 -
1st bemign c-cell tumour b 9 5 3 8 7 6 9 4 1 4
2nd benign ¢-cell tumour b - 1 - - - 3 - 1 - -
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Table 2: Intrauterine data
Dose level (mg/kg) 0 5 30 200 750
Dams with implants 22 23 23 22 23
Dams with viable foetuses 22 23 23 22 22
Dams with resorptions (%) 8 (33) 9 (38) 6 (25) 5(21) 6 (25)
Dams with affected implants®(%o) 8(33) 938 6 (25) 521 7029
Mean®+ SD | Mean + SD Mean + 5D Mean + 5D Mean + SD
Corpora lutea/Dam 155 £22 147 =£28 |l50 £22 [l6.0 =<£1.7 |154 £28
Implants/Dam 145 =+£32 |135 2.6 (144 +£2.1 149 414 143 +£3.9
Preimplantation loss[ %] 71 <£165 |83 £7.0 35 468 6.7 =476 93 <195
Postimplantation loss® [%] 33 +£49 31 242 29 +£53 22 44 28 53
Live foetuses/Dam 140 =£3.1 13.1 £27 140 £20 [146 1.6 [139 +4.0
Dead foetuses/Dam 0.0 0.0 0.0 0.0 0.0 =00 0.0 =00 00 0.0
Resorptions/Dam - Early 05 07 0.4 05 0.4 08 03 06 04 0.7
Resorptions/Dam - Late 0.0 £0.0 0.0 £0.0 0.0 0.0 0.0 0.2 0.0 +0.0
Malformed live foetuse® [%] 00 =02 0.0 +£00 |01 =03 0.0 0.0 00 0.0
Affected implants® [%] 37 =49 31 42 36 £54 |22 44 28 =£53
Sex ratio (% females) 48.9 570 02 519 +£1.0 |[464 «£1.0 [528 £1.0
Mean pup body weight [g] 53 03 53 203 52 03 52 03 48"+ 03
Reproductive tract weight [g] 000 £21.8 |93.7 <158 |983 £136 [102.6 £114 902 =£242
Corrected body weight® [g 261.1 265.2 260.2 252.2 245.2%k
Corr. bw change: gestation” [g] 633 68.8 64.2 557 492
Corr. bw change: treatment' [g] 332 373 337 260.1 31.0

Affected implants include dead foetuses, resorptions and malformed live foetuses.

100 minus the percentage of corpora lutea that are reflected in the implantation sites.

100 minus the percentage of implants that are viable at the time of intrauterine inspection.

live foetuses) x 100.

[(Dead foetuses + resorptions + malformed live foetuses)/total implants] x 100.

Body weight (gestation day 21) - Weight of reproductive tract plus contents.
Body weight (gestation day 21 - gestation day 0) - Weight of reproductive tract plus contents.

Body weight (gestation day 21 - gestation day 7) - Weight of reproductive tract plus contents.

b Mean value determined for each female.

¢

d

€ {(Number of malformed live foetuses/total

f

g

h

i

k *p £ 0.05, two -tailed; ** p < 0.01, two -tailed

The incidence and type of external, visceral and skeletal malformations were not affected by treatment at any dose
level (Table 3). Increased incidences of skeletal anomalies and variants occurred at 750mg/kg. Treatment-related
anomalies were asymmetric stemebrae and irregular, poor or absent ossification of the occipital bone. Other

commonly occurring skeletal anomalies were present at similar incidences in all treated and control groups. Skeletal

variants were recorded in all foetuses from all dose groups. Treatment-related increases in the incidence of skeletal
variants occurring at 750mg/kg were poor ossification of sternebra 5, shortened 13th rib, absent ossification of
metatarsal 1, and poor or absent ossification of one or more phalanges (commonly absence of proximal phalanges,
incidences not shown in Table 3). These findings are considered to represent a treatment-related delay of
ossification, secondary to reduced pup weight, in turn a reflection of matemal toxicity. The incidences of skeletal
variants were unaffected by treatment at dose levels lower than 750mg/kg.
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Table 2: Intrauterine data
Dose level (mg/kg bw) 0 5 15 50 150
Does with implants 15 19 19 19 18
Does with live foetuses 15 19 19 18 12
Does with resorptions (%6) 947 421) 947 8(42) 13 (68)
Doces with affected implants® (%) 10 (53) 8(42) 10 (53) 10 (5.3 16 (84)
Mean® = SD Mean = SD Mean = SD Mean = SD Mean = SD

Corpora lutea/doc 67 = 12 72 £12 72 + 14 69 + 13 71 £ 16
Implants/doe 47 = 21 54 £ 12 59 + 17 54 £ 20 54 + 21
Preimplantation loss® [%6] 326 £ 252 231 £ 2L7 175 £ 122 237 £ 184 251 £ 190
Postimplantation loss* [%0] 210 £ 243 63 + 161 99 =+ 128 163 = 259 456 + 354
Live foetuses/doe 3.7 = 22 50 = 15 54 = 17 46 = 22 30 o+ 24
Dead foctuses/doe 00 = 00 00 = 00 0.0 = 00 00 = 00 00 = 0.0
Resorptions/doe - Early 1.0 £ 11 03 + 06 05 + 07 06 += 1.0 24 + 27
Resorptions/doe - Late 0.0 += 00 00 + 00 01 + 02 02 + 05 00 + 0.0
Malformed live foetuse® [%o] 0.0 = 00 00 + 00 0.0 £+ 00 0.0 = 00 00 + 0.0
Affected irnplaﬂtsf [%6] 1.0 = 11 03 + 06 0.6 += 07 08 =+ 11 24 = 27
Sex ratio (% females) 436 50.5 549 46.5 51.1
Mean pup body weight [g] - all 440 = 4.3 415 + 32 417 £+ 29 421 = 39 37.5%F+ 4.5
- males 444 = 49 417 + 36 43.0 + 33 422 = 41 38.8%F+ 4.9
- females 41.8 = 20 409 + 32 408 + 32 411 = 43 3667+ 5.4
Reproductive tract weight [g] - all 226 + 115 303 + 82 316 + 80 294 + 99 210 + 100
Corrected body weight® 2614 2695 2685 2658 2567
Corr. bw change: gestation® -119 -138 -155 -175 -151
Corr. bw change: treatment! -112 -159 -149 -lel -173

a Affected implants include dead foetuses, resorptions and malformed live foetuses.

b Mean value determined for each female.

c 100 minus the percentage of corpora lutea that are reflected in the implantation sites.

d 100 minus the percentage of implants that are viable at the time of intrauterine inspection.

e (Number of malformed live foetuses/total live foetuses) x 100.

f [(Dead foetuses + resorptions + malformed live foetuses)/total implants] x 100.

Body weight (gestational day 29) - Weight of reproductive tract plus contents.
Body weight (gestational day 29 - gestational day 0) - Weight of reproductive tract plus contents.

i Body weight (gestational day 29 - gestational day 7) - Weight of reproductive tract plus contents.

Total resorption occurred in 3 animals at 150mg/kg and in one animal at 50mg/kg. Therefore, there was a treatment-
related reduction in the number of animals with live foetuses and a concomitant increase in post-implantation loss at
150mg/kg. The mean pup weight of both sexes was reduced as a result of treatment at 150mg/kg. Gravid uterus
weight, number of corpora lutea, pre-implantation loss, number of implantation sites and the number of dead
foetuses were unaffected by treatment at all dose levels (Table 2).

No external or skeletal foetal malformations occurred in the study, and no treatment-related visceral malformations
were evident. There were 0, 1, 2, 0 and 1 foetuses, in order of ascending dosage, with flexure of the forepaw. This,
however, is not considered a malformation, but due to restriction of movement within the uterus. The distribution of
visceral malformations did not indicate an effect of treatment at any dose level. Small gall bladder occurred in some
groups treated with thiamethoxam but not in the control group. Based on the scattered incidence and absence of a
dose-relationship, this anomaly is considered incidental and not related to treatment. The foetal incidence of the
skeletal anomaly fused sternebrae, was increased at 150mg/kg, but not at lower dose levels. This is considered to be
treatment-related as a consequence of reduced birth weight, in turn a reflection of maternal toxicity. The distribution
of other skeletal anomalies did not indicate an effect of treatment. Skeletal variants occurred in a majority of
foetuses from most litters in all treatment groups. The overall foetal incidences were 70.9, 78.4, 79.4, 79.5 and
75.6% in order of increasing dose level. One skeletal variation, absent ossification of the medial phalanx of anterior
digit-5, occurred at a foetal incidence of 8.9% at 150mg/kg (control incidence 0%). Although the observed incidence
was within the historical control range of 0 - 9.2%, the finding may be an indication of treatment-related delayed
ossification (Table 3).
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implemented to reduce and standardise the time for sperm collection, to refine the technique for opening the cauda
epididvmis, and to randomise the order in which sperm evaluations were performed to minimise inter-day bias.

Findings (multigeneration study): Analysis of representative diet samples demonstrated that thiamethoxam was
stable in diet for at least 5 weeks at room temperature. Homogeneity varied in the range -4% - +5% nominal.
Analysis of representative diet samples from 7/12 mixes showed the overall mean concentrations to be 9.6, 29.1,
1022 and 2590ppm in order of increasing concentration. Achieved dose level ranges, based on nominal
concentrations, were 0, 0.4-1.5, 1.4-4.3,456-144.0 and 117.6-362 9mg/kg bw/day (males) and 0, 0.6-2.1, 1.8-6.4,
59.3-219.6 and 147 .8-541 3mg/kg bw/day (females) in order of ascending concentration.

Fy Parental Animals: There were no treatment-related deaths or clinical signs of an adverse reaction to treatment.
Body weight gain was slightly reduced throughout the study in males at 2500ppm. {Table 1). There was no effect on
weight gain in the other male groups, or in any female group, either before mating or during gestation and lactation.
Males at 2500ppm showed transiently reduced food consumption (-7.5%) during 2 weeks of the first pre-mating
treatment period only. No other groups of either sex were affected.

Table 1: Body weight development - F, generation

Day |Timep0int | Parameter Dose Level |0ppm |10ppm 30ppm 1000ppm 2500ppm
Males

1 |Treatment start Mean body weight (g) 199.5 1988 1982 1992 1968
68 |End lst premating Mean body weight (g) 460.7 4546 4536 450.1 4308
Cumulative body weight gain® 261.2 255.8 2554 250.9 234.0

Body weight gain % of control -2.1 22 -39 -104

190 |End 2nd postmating |Mean body weight (g) 578.1 566.9 562.3 557.2 546.5
Cumulative body weight gain 3786 368.1 364.1 3580 3497

Body weight gain % of control -2.8 38 -54 -1.6

Females

1 [Treatment start Mean body weight (g) 154.5 153.7 153.5 152.7 154.2
68 |End 1st premating Mean body weight (g) 265.4 271.1 272.5 267.4 266.4
Cumulative body weight gain 110.9 117.4 119.0 114.7 112.2

Body weight gain % of control +5.9 +7.3 +34 412

211 |End 2nd lactation Mean body weight (2) 3484 3573 3498 3463 3485
Cumulative body weight gain 193.9 203.6 196.3 193.6 194.3

Body weight gain % of control +5.0 +1.2 -0.2 +0.2

There were no treatment-related effects on absolute and relative organ weights at any dose level. Statistically
significant, slightly higher relative weights of spleen, heart, and liver in males at 2500ppm are considered to be
related to slightly lower terminal body weights and not a direct effect of treatment.

At necropsy, there was no effect on the gross appearance of organs in male and female F, parental animals at any
dose level. There were no effects on the microscopic appearance of the reproductive organs of Fy males and females
at 2500ppm, or in non-pregnant females and in males that failed to mate. An increased incidence of mimimal to
marked hyaline change in renal tubules was associated with treatment at 1000 and 2500ppm in males (Table 2). A
shghtly increased incidence of renal tubular casts occurred in males at 2500ppm. Both findings are attributed to the
treatment.
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Table 2: Treatment-related microscopic findings - Fy animals

Males Females
Dose Level [ppm] 0 10 30 1000 | 2500 0 10 30 1000 | 2500
Kidney No. exam 30 30 30 30 30 30 0 0 0 30
tubular hyaline change 1 2 3 16 25 0 - - - 0
grade 1 1 2 3 12 1 - - - - -
grade 2 - - - 4 17 - - - - -
grade 3 - - - - 7 - - - - -
average grade 1.0 1.0 1.0 1.3 22 - - - - -
tubular cast 22 20 19 23 28 14 - - - 8
grade | 8 12 10 15 10 10 - - - 6
grade 2 14 0 8 7 17 3 - - - 2
grade 3 - 2 1 1 - 1 - - -
grade 4 - - - - 1 - - - - -
average grade 1.6 1.5 1.5 1.4 1.7 1.4 - - - 1.3

Sperm analyses revealed no treatment-related changes in the concentration of spermatids in testes at any dose level
{Table 3). Sperm morphology was unaffected by treatment.

Sperm motility in all thiamethoxam-treated groups was reduced significantly by approximately 20%. However,
variability, reflected in large standard deviations, was high in all groups, indicating probable technical flaws. In view
of the absence of effects on spermatid concentration, histological morphology, sperm morphology, fertility during
both pairings and the absence of a dose-relationship for reduced motility, the toxicological relevance of these results
is considered equivocal. The results of a further study of sperm parameters, reported below, supports the contention
that technical flaws were the cause of observed differences. One technical flaw considered to have contributed to the
variability between samples was poor standardization of the interval between sacrifice and sperm evaluation. A flaw
possibly accounting for the significant differences among groups was the conduct of sperm evaluations in group
order rather than in randomised order. In the second sperm analysis study, procedural changes were implemented to
reduce and standardize the time for sperm collection, to refine the technique for opening the cauda epididymis, and
to randomise the order in which sperm evaluations were performed to mimimize inter-day bias.

Table 3: Sperm parameters - F, parental generation
Dose Level Oppm 10ppm 30ppm 1000ppm 2500ppm
Number used for evaluation 135 13 13 13 13

Mean 5D Mean 5D Mean SD Mean SD Mean 5D

Total spermatids (x10° /g testis) 67.6 14.1 70.4 11.6 64.6 118 772 15.7 738 11.1
Percent abnormal sperm 220 183 166 88 14.1 38 19.0 6.3 16.0 4.6
Percent motile sperm cells 73.0 21 54.5% 15 51.5%% | 20 56.0% 16 54.5% 14

* =p<0.05, ** p<0.01 (ANOVA + Dunnett)

There were no treatment-related differences in reproductive parameters among the groups (Table 4). The number of
animals that mated, the pregnancy incidence, the mean time to mating and the number of males and females that
failed to mate or mated unsuccessfully were comparable in all treated and control groups for both matings, with the
exception of the group treated at 1000ppm that showed slightly lower insemination and pregnancy incidences at
both matings. There was no effect of treatment at any dose level, at either mating, on the duration of gestation or on
gestation and parturition indices.
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Table 4: Reproductive parameters - Fy parental animals

Dose Level Oppm 10ppm 30ppm 1000ppm | 2500ppm
First Mating
Females placed with males (n) 30 30 30 30 30
Males placed with females (n) 30 30 30 30 30
Days until evidence of mating 53 4.9 4.0 37 4.4
Total inserminated {n}) 28 29 29 26 20
Total pregnant (n) 25 28 28 23 27
Pregnant females died or sacrificed moribund (n) 0 0 1 0 0
Duration of gestation (days) 221 21.8 222 22.0 22.0
Total delivering with liveborn pups (n) 25 28 27 23 27
Second Mating
Females placed with males (n) 30 30 29 30 30
Males placed with females (n) 30 30 29 30 30
Days until evidence of mating i3 30 4.3 4.1 3.2
Total inserminated {n}) 28 29 29 25 20
Total pregnant (n) 24 26 27 22 27
Duration of gestation (days) 222 220 22.1 21.9 222
Pregnant females died or sacrificed moribund (n) 0 0 0 0 0
Total delivering with liveborn pups (n) 24 26 27 22 27

F,. generation: Litter size at birth was slightly, but not significantly lower than the control group at 2500ppm
{Table 5.6.1-5). Mean birth weight was unaffected by treatment at all dose levels, but slightly reduced pup weight
gain occurred at 2500ppm during the last 2 weeks of lactation. Sex ratios, viability and lactation indices, clinical
signs, achievement of physical/behavioural developmental landmarks and macroscopic findings at necropsy were
unaffected by treatment at all dose levels.

F;,, generation: Treatment-related effects occurring in Fyy, offspring were confined to slightly reduced pup weight
gain at 2500ppm during the last 2 weeks of lactation (Table 5). Due to a lower number of dams in the 1000ppm
group, the total number of pups born was lower. Loss of one litter (9 stillborn pups) was responsible for an increased
number of stillborn pups in the 1000ppm group. All other litter parameters in the F,y, generation were comparable to
the controls.

Table 5: Litter data - F,, and Fy, litters

Parameter Dose Level Oppm 10ppm 30ppm 1000ppm 2500ppm
Number of litters - Fy, 25 28 23 23 27
Total pups born 341 368 357 300 314
Mean litter size 136 13.0 13.1 13.0 11.4
Live birth index 99.4 98.6 99.2 99.7 98.4
Viability Index 96.2 96.1 98.3 99.0 98.4
Sex ratio (% females day 0) 51.6 504 537 498 476
Mean pup weight

- on day 0 6.2 59 6.1 6.1 6.1

- on day 4 precull 9.0 8.9 93 9.1 9.2

- on day 4 postcull 9.2 9.1 9.5 9.2 9.4

- onday 7 147 146 152 148 14.6

- onday 14 305 208 30.7 208 28.9

- on day 21 53.1 50.9 505 514 48.6%*
Number of litters - Fy,, 24 26 27 22 27
Total pups born 333 360 360 305 330
Mean litter size 138 137 132 133 12.1
Live birth index 99.7 98.6 98.9 96.1 99.1
Viability Index 943 97.7 97.8 983 95.7
Sex ratio (% females day 0) 50.0 47.9 51.4 54.9 46.5
Mean pup weight

- onday 0 6.1 6.0 6.2 59 6.1

- on day 4 precull 9.0 8.9 9.0 9.0 8.7

- onday 4 posteull 9.3 9.1 92 9.3 8.8

- on day 7 14.7 15.1 14.8 15.2 137
-onday 14 305 305 303 309 28.4*
- on day 21 52.6 518 51.8 529 47.3%*

* p<0.05 **p<0.01, ANOVA + Dunnett
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F; Parental Animals: There were no treatment-related deaths or clinical signs in the F; parental animals, although 2
animals at 2500ppm and one at 10ppm were killed in a moribund condition. The overall weight gain of selected F,
parental animals (both sexes) was unaffected by treatment at all dose levels, although the initial weight of 2500ppm
animals was slightly reduced, reflecting reduced weight gain during lactation (Table 6). Food consumption was also
unaffected by treatment. Minimally higher apparent food consumption at 2500ppm, occasionally observed
throughout the treatment period, is considered likely to reflect increased wastage.

Table 6: Body weight development - F, parental animals

Day Timepoint Parameter Dose Level Oppm 10ppm 30ppm | 1000ppm | 2500ppm
Males

134 |Start premating Mean body weight? 162.0 153.2 1633 161.6 147.8

204 |End lstpremating |Mean body weight 470.2 469.5 456.9 453.6 437.9%
Cumuilative body weight gain®  [308.2 316.3 293.6 202.0 290.1
Body weight gain % of control +2.6 -4.7 -5.3 -5.9

323 |End 2nd postmating [Mean body weight 603.8 612.2 598.2 588.8 589.2
Cumulative body weight gain  |441.8 459.0 434.9 427.2 441.4
Body weight gain % of control +3.9 -1.6 -33 -0.1

Females

134 |Start premating Mean body weight 146.5 134.3 141.7 142.3 134.7

204 |End 1st premating |Mean body weight 294.1 281.4 284.4 288.9 279.0
Cumulative body weight gain  [147.6 147.1 142.7 146.6 144.3
Body weight gain % of control -0.3 -33 -0.7 -2.2

334 |End 2nd lactation  [Mean body weight 3725 3572 3587 371.3 369.0
Cumulative body weight gain  [226.0 2229 217.0 229.0 234.3
Body weight gain % of control -1.4 -4.0 +1.3 +3.7

a Body weights and body weight gains in grams; * p < 0.05, ANOVA + Dunnett

None of the differences between control and treated group organ weights of F; parental animals was considered to
be treatment-related (Table 7). Combined weights of the testes were significantly lower in 2500ppm animals
compared to controls, but histopathological examination showed the incidences of tubular atrophy not to be
distributed in a dose related manner among groups. These findings in F; males were considered not of toxicological
significance. Lower thymus weights occurred in females at 30, 1000 and 2500ppm, but there was no histological
correlate, suggesting the differences were incidental to treatment. The relative spleen and liver weights of males at
2500ppm were significantly higher than the controls, but the absolute weights were not significantly elevated.

Table 7: Organ weights - F, parental animals

Males Females
Organ®  Dose Level (ppm) | 0 10 30 1000 | 2500 0 10 30 1000 | 2500
Carcass absolute® | 582 593 578 575 573 350 335 3 342 339
Spleen absolute {088 o6  lo87 085 [0  os3 o6z Jos1  [065  Josd

relative" 1519 [14.50 15.03 [14.96 [16.79%* J17.99 [18.65 [18.07 18.96 [18.82

Liver absolute 2259 22.74 2212 2292 24.43 14.21 13.21 1341 13.74 14.17
relative 388.54 |382.82 |382.77 [39654 [423.72%*|405.77 |394.17 39401 |401.67 |418.52

Testes/Ovaries absolute 4.48 4.42 4.24 4.41 4.08* 0.23 020 1022 0.22 0.23
relative 77.36 7531 74.09 77.30 72.43 6.67 611 6.37 6.43 6.77

Thymus absolute 045 044 040 041 041 032 029 0.28* 0.27%F  |0.26%*
relative T2 741 6.98 722 718 9.19 8.77 8.08 7.80% 7.65%*

a

All absolute weights in grams; "Relative organ weights are organ weight % of body weight x 100;
* p <0.05,** p<0.0l, ANOVA + Dunnett

The gross appearance of tissues and organs at necropsy in F; parental animals was unaffected by treatment at all
dose levels. No treatment-related histological lesions occurred in the reproductive organs of parental animals at
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2500ppm or in non-pregnant females and males that failed to mate. Tubular atrophy of the testes was increased in
the treated groups, but the incidences were not dose-related and were considered not of toxicological significance.
Treatment of males at 1000 or 2500ppm produced increased incidences of casts and minimal to marked hyaline
changes in the renal tubule (Table 8). This finding can be attributed to male rat-specific a2p-globulin nephropathy,
not considered relevant for humans.

Table 8 Treatment-related microscopic findings - F; animals

Males Females
Dose Level [ppm] 0 10 30 1000 | 2500 0 10 30 1000 | 2500
Kidney No. exam. 30 30 30 30 30 30 10 0 0 30
Tubular hyaline change 3 5 3 24 28 0 - - - 1
grade 1 3 4 3 4 1 - - - - 1
grade 2 - 1 - 16 12 - - - - -
grade 3 - - - 4 12 - - - - -
grade 4 - - - - 3 - - - - -
average grade 1.0 1.2 1.0 20 2.6 - - - - 1.0
Tubular cast 21 20 21 27 29 20 0 - - 20
grade 1 7 5 11 11 6 7 - - - 6
grade 2 9 13 7 15 13 11 - - - 9
grade 3 5 2 3 1 9 1 - - - !
grade 4 - - - - 1 1 - - - 2
average grade 1.9 1.9 1.6 1.6 22 1.8 - - - 2.1

Sperm analyses revealed no treatment-related changes at any dose level in morphology and the concentration of
spermatids in testes (Table 9). Sperm motility at 10 and 2500ppm was reduced significantly by approximately 18%.
However, variability as reflected by large standard deviations was high in all groups, indicating probable technical
flaws. In view of the absence of effects on spermatid concentration, histological morphology, sperm gross
morphology and fertility during both pairings, the toxicological relevance of these results is considered equivocal.

Table 9:  Sperm parameters - F, parental generation

Dose Level Oppm 10ppm 30ppm 1000ppm 2500ppm
Number used for evaluation 14/15° 15 15 14/15° 15
Mean SD Mean SD Mean SD Mean SD Mean SD
Total spermatids (x1,000,000 /g testis) 63.9 8.1 60.3 9.7 68.8 12.0 60.1 14.7 77.2 37.2

Percent abnormal sperm 17.4 218 15.0 243 102 42 18.3 239 16.6 22.8
Percent motile sperm cells 63.5 14 53.0% 12 56.0 14 60.0 11 53.5% 11

3 Morphology evaluated for 14 animals, motility for 15; * = p < 0.05, ANOVA + Dunnett

There were no treatment-related effects on reproductive parameters at any dose level (Table 10). The number of
animals that mated, the pregnancy incidence, the mean time to mating and the number of males and females that
failed to mate or mated unsuccessfully were comparable in all treated and control groups for both matings, with the
exception of the group treated at 30ppm that showed slightly lower insemination and pregnancy incidences at both
matings. There was no effect of treatment at any dose level, at either mating, on the duration of gestation or on
gestation and parturition indices.
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Table 10: Reproductive parameters - F, parental animals

Dose Level] Oppm 10ppm 30ppm 1000ppm | 2500ppm
First Mating
Females placed with males (n) 30 30 30 30 30
Males placed with females (n) 30 30 30 30 30
Days until evidence of mating 42 39 4.7 54 5.1
Total inserminated (n}) 30 28 28 30 30
Total pregnant (n) 28 27 25 26 27
Pregnant females died or sacrificed moribund (n) 0 0 0 0 0
Duration of gestation (days) 22.1 222 22.0 220 220
Total delivering with liveborn pups (n) 28 27 25 26 27
Second Mating
Females placed with males (n) 30 30 30 30 30
Males placed with females (n) 30 30 30 30 30
Days until evidence of mating 4.0 4.2 34 28 32
Total inserminated (n) 29 28 23 29 28
Total pregnant (n) 28 25 21 28 26
Duration of gestation (days) 222 22.1 22.1 221 221
Pregnant females died or sacrificed moribund (n) 0 1 0 0 1
Total delivering with liveborn pups (n) 28 25 21 28 25

F;, generation: The weight gain of the pups was slightly reduced throughout lactation at 2500ppm, and minimally
reduced during the latter part of lactation at 1000ppm (Table 5.6.1-11). Litter size at birth, mean birth weight, sex
ratios, viability and lactation indices, clinical signs, achievement of physical/behavioural developmental landmarks
and macroscopic findings at necropsy were unaffected by treatment at all dose levels.

Fyy, generation: The weight gain of these pups was slightly reduced during the latter part of lactation at 1000 &
2500ppm (Table 11). The mean time to establishment of the surface righting reflex was slightly, but significantly,
longer in pups at 2500ppm (2.3 days) compared with other groups including the controls (2.1 - 2.2 days), possibly
reflecting lower body weights in this group. There were no treatment-related effects on other litter parameters or on
clinical signs, achievement of physical/behavioural developmental landmarks and macroscopic findings at necropsy.
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Table 11: Litter data - F,, and F,, litters

Parameter Dose Level Oppm 10ppm 30ppm 1000ppm 2500ppm
Number of litters - F», 28 27 25 26 29
Total pups born 387 364 348 359 351
Mean live litter size 138 13.3 13.6 136 13.0
Live birth index 99.7 98.4 98.0 986 100.0
Viability Index 97.4 96.6 95.8 99.2 97.7
Sex ratio (% females day 0) 526 50.6 54.5 48.0 53.8
Mean pup weight
- on day 0 6.3 6.2 6.0 6.1 6.1
- on day 4 precull 93 9.2 8.8 9.0 8.8
- on day 4 postcull 9.5 9.4 9.0 9.1 8.9
- on day 7 155 15.0 14.5 14.7 14.4
- onday 14 315 305 302 300 28.9%*
- on day 21 54.4 52.1 51.9 51.3* 48.7**
Number of litters - Fay, 28 25 21 28 25
Total pups born 396 360 301 387 353
Mean live litter size 14.1 138 14.1 13.8 139
Live birth index 99.7 96.1 98.3 99.5 986
Viability Index 97.0 94.8 98.6 935 95.1
Sex ratio (% females day 0) 49.6 48.8 53.0 553 477
Mean pup weight
- on day 0 6.3 6.1 6.1 6.0 6.2
- on day 4 precull 92 9.2 9.2 8.8 8.0
- on day 4 postcull 93 93 9.4 8.9 8.7
- on day 7 152 15.1 153 143 14.1
- onday 14 32.1 3le 315 208 304
- on day 21 56.5 55.1 54.8 52.0* 52.0%

*=p<0.05, *=p<0.0l, ANOVA + Dunnett

Second sperm cell study findings: The homogeneity of representative diet samples were shown by analysis to be
acceptable, and in the range -7% to +6% nominal. Analysis of representative diet samples showed the overall mean
concentrations to be 0, 9.7, 31.8, 1044 and 2540ppm. Overall achieved dose levels were 0, 0.5-0.7,1.6-23,53.4 -
748 and 141.5 - 174 Tmg/kg bw/day in order of ascending concentration.

There were no treatment-related deaths or clinical signs of an adverse effect of treatment. Significantly lower body
weight gains occurred during weeks 1 through 3 at 2500ppm resulting in a 14% reduction in weight at the end of
treatment (Table 12). Overall weight gain was unaffected by treatment at lower dose levels although at 1000ppm,
transiently reduced weight gain was observed in week 2 only. Food consumption was slightly reduced at 2500ppm
during the first 6 weeks of treatment.

Table 12: Body weight development - males

Day Timepoint Parameter Dose Level | Oppm 10ppm J0ppm | 1000ppm | 2500ppm
1 Treatment start Mean body weight® 284.1 286.8 278.0 279.2 280.9
71 | Treatment end Mean body weight 484.9 487.2 483.1 473.0 453.7
Cumulative body weight gain 200.8 200.4 205.1 1938 172.8%*
Body weight gain % of control -0.1 +2.1 -35 -13.9

a

Body weights and body weight gains in grams; ** p < 0.01, ANOVA + Dunnett

There were no treatment-related effects on sex organ weights (Table 5.6.1-13). Higher mean relative testis and right
cauda epididymis weights at 2500ppm are attributed to the reduced mean exsanguinated body weights of this group.
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