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Animal assignment to dosage groups

The following regime was used for both the FO and F1 parental generations.

Group Dietary Concentration of | Colour code Identities of rats
Thiamethoxam (ppm)

Males Females
1 0 (control) blue 1-26 131-156
2 20 green 27-52 157-182
3 50 yellow 53-78 183-208
4 1000 red 79-104 209-234
5 2500 black/white 105-130 235-260

Satellite F1 males: (14 per group) were selected for the study as described in section 4.11.2,
to generate histological data on the testis only. These males were given the same 1dentity

number as their parent female.

Group Dietary Concentration of | Colour code Identities of rats
Thiamethoxam (ppm)

1 0 (control) blue 134, 136, 137, 138, 140, 144,
145, 146, 147, 150, 151, 152,
153, 156

2 20 green 157, 158, 159, 160, 161, 165,
166, 168, 172, 174, 175, 180,
181, 182

3 50 yellow 183, 184, 186, 188, 189, 190,
191, 196, 198, 199, 201, 202,
205, 207

4 1000 red 209,211, 212, 214, 215, 217,
218, 224, 225, 227, 230, 231,
232,233

5 2500 black/white 235,237, 238, 240, 241, 242,
243, 244, 246, 251, 257, 258,
259, 260
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concentrations of 10, 30, 60, 100, 300, 600, 1000, 2000 and 5000 uM were
added to the culture medium. A positive control material, dibucaine was also
tested at concentrations of 50, 100, 200 and 300 uM. The morphology of
hepatocyte monolayers was evaluated by light microscopy after 1, 4 and 24
hours exposure. Results of the evaluations, no morphological effect (0), or
uregular cell surface, formation of blebs, cell spreading, intracellular
granulation or vacuolation, and cell disaggregation were recorded and the
severity graded (1 to 3). Treatments resulting in 100% cell death and/or
detachment of the monolayer (K) were also described. Lactate dehydrogenase
(LDH) activity in the culture medium was assayed, in triplicate, spectrophoto-
metrically after 4 and 24 hours exposure. Total intracellular LDH activity was
determined in 3 additional cultures before exposure to thiamethoxam.

The method is considered suitable for the purpose of the study.
Description of the method is included in the report.

not applicable

not applicable

yes

Eidgendssisches Departement des Inneren (Federal Department of Home
Affairs), Bern, Switzerland

no

non-standard exploratory study
not applicable

not applicable

not applicable

primary hepatocyte cultures from rats and mice,
for details see under 7.1, Test methods

not applicable
no published data cited in this summary

no unpublished data cited in this summary

Findings: The positive control material, dibucaine, induced morphological changes in both rat and mouse cultures
at concentrations between 50 and 300uM. The severity of cytotoxicity was both time and concentration dependent.
Morphological effects observed in rat hepatocytes were slight to severe granulation, vacuolation and hypertrophy of
cells and 100% cell death with detachment of the monolayer. In the mouse, slight granulation, vacuolation and
hypertrophy of cells and 100% cell death with detachment of the monolayer occurred. LDH release in both species
inresponse to dibucaine paralleled the morphological changes. LDH release increased dose- and time-dependently
from approximately 15% of total intracellular activity at 50uM to approximately 95% at 300uM. In contrast,
thiamethoxam-exposed cultures were unaffected morphologically and did not release intracellular LDH activity into
the medium at any concentration up to the maximum of 5000uM.

Conclusion: Thiamethoxam is not cytotoxic to rat and mouse primary hepatocytes in short-term culture at
concentrations up to S000UM.
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Table 1:  Biochemical parameters determined and methodology references
Parameter Fraction Published method
Protein content S,M, C Smith® ef.al. (1985)
Cytochrome P450 M Omura & Sato” (1964)
7-ethoxyresorufin-O- dealkylase M Burke er. all U (1985)
7-pentoxyresorufin-O-dealkylase Kennedy & Jones 1 1(1994)
7-benzyloxyresorufin-O-dealkylase
Cournarin 7-hydroxylase M Aitio!# (1978)
Regioselective & stereoselective M Van den Hoeven' > (1984)
hydroxylation of testosterone Purdon & Lehman-
McKeeman !4 (1997
Lauric acid 11-hydroxylation M Orton & Parker (1 e 1992)

Lauric acid 12-hydroxylation

UDP-glucuronosyltransferase M Mulder & van Doorn® (1975)
Glutathione S-transferase @ Habig et. all (1974)
Epoxide hydrolase M Oesch er. al’® (1971}
Cyanide-insensitive peroxisomal-B-oxidation S Lazarow (1981)

8 Smith, PK., et.al. {1985): Measurement of protein using bicinchoninic acid, Anal. Biochem., 150, 76 - 85.

2 Omura, T & Sato, R (1964): The carbon monoxide binding pigment of liver microsomes. I. Evidence for its hemoprotein
nature, J. Biol. Chem., 239, 2370 - 2378.

10 Burke, MD., et. al. (1983): Ethoxy- pentoxy- and benzyloxy-phenoxazones and homologues; a series of substrates to
distinguish between different induced cytochromes P450, Biochem. Pharmacol., 34, 3337 - 3345,

11 Kermedy, SW & Jones, SP (1994): Simultancous measurement of cytochrome P4501 A catalytic activity and total protein
concentration with a fluorescence plate reader, Anal. Biochem., 222, 217 - 223.

12 Aitio, A (1978): A simiple and sensitive assay of 7-ethoxycoumarin deethylation, Anal. Biochem., 83, 488 - 491,

13 v7an den Hoeven, T (1984): Assay of hepatic microsomal testosterons hydroxylases by high performance liquid
chromatography, Anal. Biochem., 138, 57 - 65.

14 pyrdon, MP & Lehman-McKeeman, LD (1997): Improved high performance liquid chromatographic procedure for the
separation and quantification of hydroxytestosterone metabolites, J. Pharmacol. Toxicol. Methods, 37, 67 - 73.

15 Orton, TC & Parker, GL (1992): The effect of hypolipidaemic agents on the hepatic microsomal drug-metabelising enzyme
system of the rat, Drug Metab. Dispos., 10, 110 - 115.

16 Mulder, GI & van Doorn, AB (1975): A rapid NAD+-linked assay for microsomal uridine diphosphate glucuronyl-transferase
of rat liver and some observations on substrate specificity of the enzyme, Biochem. J., 151, 131 - 140.

17 Habig, WH., et. al. (1974} Glutathione-S-transferases. The first enzymatic step in mercapturic acid formation, J. Biol. Chem.,
249, 7130 - 7139.

18 Oescly, F., er. af. (1971): A radiometric assay for hepatic epoxide hydrase activity with [7-3H]-styrene oxide, Biochim.
Biophys. Acta., 227, 685 - 691.

19 Lazarow, PB (1981): Assay of peroxisomal B-oxidation of fatty acids, Meth. Enzymol., 72, 315 - 319.
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S = supernatant, M = microsomal, C = cytosolic

Findings: Analysis of diets demonstrated that achieved concentrations were all within the range 94 - 108% nominal,
and homogeneity of multiple samples of each diet was within +15% of the mean concentration. Achieved mean dose
levels, based on analytically determined dietary concentrations, were 0, 17, 74 and 376mg/kg bw/day (males) and 0,
20, 92 and 486mg/kg bw/day (females), in order of increasing concentration.

There were no clinical signs of an adverse reaction to treatment, and body weight development and food
consumption were unaffected by treatment at all dose levels. There were no treatment-related gross necropsy
findings and exsanguinated carcass weights were similar in all groups. There was a treatment-related, slight increase
in absolute and relative liver weights of both sexes at 2500ppm. These values were 7 - 12% higher than control
values (Table 2).

Table 2:  Absolute and relative liver weights
Sex Dose level Carcass weight (g) Absolute liver weight (g) Relative liver weight
(ppm) (% carcass weight)
Males: 0 33.77 1.79 5.31
100 34.65 1.80 5.20
500 34.82 1.89 541
2500 34.97 1.99 5.69
Females: 0 26.20 1.38 5.24
100 26.50 1.35 5.10
500 25.80 1.35 523
2500 25.57 1.51 5.88

Results of the protein and enzyme assays, expressed as percentage increase over control values, are summarised in
Table 3.
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Table 3:  Summary of enzyme activities

Assay Result

Protein content no effect in either sex at any dose in supernatant and cytosolic fractions

24% inc. in females at 2500ppm in microsomal fraction

Cytochrome Pysg 59% ine. in males at 2500ppm

52% in¢. in females at 2500ppm

7-ethoxyresorufin-O-deethylase no effect in males at all dose levels
45% in¢. in females at S00ppm

157% ine. in ferales at 2500ppm

7-pentoxyresorufin-O-depentylase 42% ine. in males at S00ppm
725% inc. in males at 2500ppm
51% inc. in females at 100ppm
103% inc. in females at 500ppm

711% inc. in females at 2500ppm

7-benzyloxyresorufin-O-debenzylase 72% ine. in males at S00ppm
1021% inc. in males at 2500ppm
53% inc. in females at 100ppm
109% in¢. in females at 500ppm

782% inc. in females at 2500ppm

Coumarin 7-hydroxylase 55% ine. in males at 2500ppm

no effect in females at all dose levels

Regiosclective & stercoselective total oxidation rates inc. in males by 41% due to increased hydroxylation
) at positions 2B, 60, 6B, 15¢ and oxidation to androstenedione. total
hydroxylation of testosterone = 2 ) )
oxidation rates inc. in females by 37%, due to increased hydroxylation at

positions 6ot 16a, 163, and oxidation to androstenedione.

Lauric acid 11-hydroxylation 47% ine. in males at 2500ppm

104% inc. in fermales at 2500ppm

Lauric acid 12-hydroxylation no effect in males at all dose levels

no effect in females at all dose levels

UDP-glucuronosyltransferase 33% ine. in males at 2500ppm

31% inc. in females at 2500ppm

Glutathione S-transferase 61% inc. in males at 2500ppm

198% inc. in females at 2500ppm

Epoxide hydrolase 50% inc. in males at 2500ppm

133% inc. in females at 2500ppm

Cyanide-insensitive peroxisomal-B- | no effect in males at all dose levels

oxidation no effect in females at all dose levels
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Table 1:  Absolute and relative liver weights
Sex/days of Liver weight expressed as % of control value
treatment
100ppm S00ppm 2500ppm
Absolute Relative Absolute Relative Absolute Relative
Males
3 102 99 99 101 97 99
7 108 105 99 102 109 111
13 98 101 94 103 110 112*
27 104 97 103 102 109 110
59 106 100 97 98 115 112*
Females
3 94 95 104 100 103 102
7 113* 106 110 101 112* 108
13 95 96 105 101 110 111*
27 109 108 101 98 120* 119*
59 101 95 98 94 116 115*

* p < 0.05 (Dunnett’s pairwise comparison)

Macroscopically, speckled liver occurred in all but 3 animals at 2500ppm and also in 2 males at 300ppm. This
observation correlated microscopically with hepatocellular glycogenosis/fatty change and was characterised by
enlarged centrilobular/midzonal hepatocytes containing increased amounts of glycogen, fat, and to a lesser extent,
smooth endoplasmic reticulum. In males, there was a dose-related increase in incidence at all dose levels and the
severily was increased on day 59. In females, there was a clear increase in incidence and severity at 2500ppm and
increased severity with time on days 27 and 59. In both sexes at 2500ppm, the alteration was apparent in some
ammals after 3 days treatment. A treatment-related increased incidence and/or severity of hepatocellular necrosis
{necrotic and apoptotic) occurred in both sexes at 2500ppm only, predominantly after 27 or 59 days treatment.
Cytoplasmic, granular, lipogenic pigmentation of centrilobular hepatocytes occurred almost exclusively in both
sexes at 2500ppm, and after 5 days, with occasional involvement of Kupffer cells. There were no other hepatic

alterations considered to be treatment-related.

The BrdU staining of proliferating enterocyte nuclei confirmed the suitability of the method. The BrdU labelling

index (LI) was increased in males at 2500ppm by 110, 151 and 97% after 3, 7 and 59 days treatment, and in females

by 349 and 328% after 7 and 59 days treatment, respectively (Table 2). Treatment of males at 500ppm also
increased the LI by 68% after 13 days treatment. The Lls of females at 500ppm and of both sexes at 100ppm were
unaffected by treatment. The pattern of elevated BrdU-labelling indices indicate a persistent effect which is not
compatible with the contention of a mitogenic effect of thiamethoxam. Therefore, the data suggest that increased
proliferative activity has a regenerative aetiology in response to thiamethoxam-induced hepatocellular necroses
and/or apoptosis.
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incubated solutions. Half-life values of thiamethoxam were calculated using the results from the
TLC assays and using pseudo first order reaction kinetics.

Findings: The test substance thiamethoxam is base labile as demonstrated by the rapid
degradation in the pH 9 buffer. It is stable in pH 1 and pH 5 buffers at 60°C. The rate of
degradation is both pH and temperature dependent in the pH 7 and pH 9 buffers. The analytical
details of the experiment at pH 9 and 40 °C are presented in table 2. For pH 7 and pH 9 half-
lives at 20°C were calculated using the Arrhenius parameters based on the experimentally
obtained rate constants (Table 1). There were three major degradates identified by mass spectral
analysis as CGA 355190, CGA 404617 and CGA 309335 formed by hydrolysis from
NOA 404617 at a maximum of 54.3%, 35.2% and 9.1% at 25°C and 30 days, respectively.
CGA 322704 was a minor component of <1% in all samples.

Table 1 Hydrolytic half-lives of thiazolyl-"*C-labelled thiamethoxam

20T 25 40C 60C
{calculated) (experimental) | (experimental) @ (experimental)
pH 1 stable - - stable
pH5 stable stable - stable
pH7 1114 days 572 days 46 .4 days 9.7 days
pHY 7.3 days 4.2 days 0.75 days 0.12 days
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Table 2 TLC distribution of components for hydrolysis at pH 9, 40°C of thiazolyl -
“C-labelled thiamethoxam as percent of applied dose
Incubation Thiame- CGA 355190 NOA 404617 CGA 309335
time thoxam [%] [%] [%]
[hours] [%]
0 98.11 0.36 nd nd
2 94.00 2.41 1.15 nd
3 92.16 4.32 2.24 nd
4 87.62 6.28 3.42 nd
5 85.23 8.58 466 0.36
6 82.14 11.07 5.63 0.34
7 77.90 13.73 6.94 0.51
21 41.69 37 .25 18.13 1.86
23 37.78 39.69 19.22 2.11
24 36.13 40.31 19.56 2.24
25 36.78 42.29 16.50 2.51
26 35.33 40.77 19.75 2.10
27 34.82 40.99 20.63 2.30
28 34.28 41.37 20.99 2.45
29 34.36 41.47 20.77 2.23
30 33.99 41.86 20.63 2.33
46 19.38 50.49 24.94 3.84
50 17.58 51.57 24.92 4.18
53 13.09 55.09 25.42 5.00
74 6.27 59.57 25.10 6.86
77 4.51 60.95 25.56 7.47
95 1.90 62.72 24.81 9.24
99 1.62 63.28 23.73 9.75
168 0.21 63.68 18.64 15.69
216 nd 64.40 14.75 18.63
264 nd 64.26 11.27 22.44
336 nd 64.01 8.99 24.25
408 nd 64.59 7.591 25.58
426 nd 64.23 7.11 26.47
498 nd 64.21 6.34 27.01
546 nd 64.55 5.74 26.57
595 nd 63.92 5.46 27.20
715 nd 63.97 4.06 28.69
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Test system: In this second study the hydrolysis of thiamethoxam was investigated under the
identical conditions as above (Clark 1998¢) but using the guanidine-"*C-labelled test substance.

Findings: The test substance thiamethoxam is base labile as demonstrated by the rapid
degradation in the pH 9 buffer. Preliminary studies at pH 1 and at pH 5 at 60°C showed little or
no breakdown of the parent compound (less than 10% in five days). No further studies were
performed at pH 1 and pH 5. For pH 7 and pH 9 the hydrolysis was described by pseudo first
order reaction kinetics. Rate constants were determined at three temperatures of 25°C, 40°C and
60°C. Half-lives at 20°C were calculated using the Arrhenius parameters based on the
experimentally obtained rate constants. The following half-lives of hydrolysis of thiamethoxam
at environmental relevant temperatures were obtained:

Table 1: Hydrolytic half-lives of guanidine-"*C-labelled thiamethoxam (Lowery 1997)

20 (calculated) 25T (experimental)
pHT 1253 days 643 days
pH9 15.6 days 8.4 days

The main degradation products which were generated at pH =5 were identified as CGA 355190
and NOA 404617. They represented an average maximum of 59.5% and 27.9% of the applied
dose after 30 days at pH 9 and 25°C. The analytical details of the experiment at pH 9 and 25 °C
are presented in table 2 and figure 1.

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 306 of 640



















































RMS: Spain Thiamethoxam Doc III-A

Test system: This study was already presented in Section 2.9.2. Aqueous solutions of
thiamethoxam (10.4 mg/1) in 0.01 M phosphate buffer pH 5 were irradiated at 25 °C £ 1 °C with
xenon arc light under sterile conditions. The emission spectrum of the artificial light was shown
to be comparable to that of natural sunlight, both revealing a cut-off below 300 nm. Samples
were exposed to light for 12 hours at an average intensity of 410 W/m® per day followed by 12
hours dark intervals with a total incubation time for 30 days. Volatiles were collected and
samples assayed for radiochemical balance and degradates pattern. Dark controls were run for
the same time intervals under same conditions but protected from light.

Findings: Degradation of thiamethoxam under photolytic conditions in the pH 5 buffered
aqueous solution followed first order kinetics with a half-life of 2.3 days and a rate constant of
(0.3025. Under non-irradiated control or hydrolytic conditions at pH 5 thiamethoxam did not
significantly degrade. The radiochemical balance during the 30 day photodegradation study
ranged from 98.4% to 110.1%. Photolytic degradation led to formation of at least 22
components. Volatile radioactivity was negligible with <1.7% of the total dose after 30 days and
was not further characterized. There was one component in the irradiated incubations that
exceeded the 10% of the total applied dose. It was identitied as CGA 353042 and accounted for
65.8% at day 30. Other degradates identified were CGA 355190 (average maximum 4.1%),
CGA 353968 (0.6%), CGA 322704 (3.0%), NOA 407475(2.3%) and methylurea (3.5%).
Further minor degradates are proposed to be formed as a result of a multi-step hydrolysis via the
isocynate form of the thiazolyl ring components and subsequent recyelization.

Table 1: Degradation pattern of *C- Guanidine -thiamethoxam in pH 5 buffered
Solution with and without irradiation (Sparrow 1997c¢)

Irradiated (in % of total dose) Non-lrradiated (in % of total
ose)
Time [Volatiles CGA- CGA CGA- CGA '‘Zone (Q"|Balance |Volatiles |[CGA- Balance
(d) 203343 [353042 [355190 [322704 |(several 293343
minor
component
5)

0 95.33 0.22 0.32 1.04 0.00 101.08 g 95.62 101.46
0.17 0.02 35.28 2 70 0.39 0.02 1.33 99,73 0.01 96.02 100.21
0.33 ||0.06 72.86 6.14 0.58 1.24 1.99 99. 46 ||0.01 92 84 100.21
0.46 ||0.11 70.18 3.90 1.05 2.11 4.71 99.27 ||0.00 98.93 100.37
0.58 ||0.09 59.53 9.62 117 155 5.03 99.97 ||0.00 97.89 09,96

1 ||0.10 71.34 9.14 0.94 1.48 4.12 09.17 ||o.00 94.92 100.07

3 ||0.45 05,24 09,64 2.57 2.20 10.21 100.02 ||0.00 91.49 100.50

5 |08 1744 B529 [2.91 247  [13.76 100.08 [000  [96.26  [101.31

7 0.82 13.08 B9.98  [3.37 2.49 11.15 102.33 ||o.oo 91.97 100.49

14 1.46 1.16 5414 |4.08 2.81 14.13 105.18  [0.01 9457 100.48
21 1.35 0.48 58.22 [3.34 2.85 13.77 104.56 ||0.02 91.12 100.54
30 1.55 0.45 5575 [3.32 2.94 13.85 109.93 ||0.oo 93.73 100.00

Values are means of iwo replicates
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