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1 PHYSICAL HAZARDS

1.1 Explosives

Study 1 reference: Smeykal (2005), M-251690-01-1

Test type

The purpose of this study was the determination of the explosive properties of the test item
according to the consolidated version of Council Directive 67/548/EEC Annex V, Part A:
Methods for the determination of physico-chemical properties.A. 14. Explosive properties and
OECD test guideline, OECD 113 Screening test for thermal stability and stability in air. The
study is performed under GLP.

Material and methods
Transfluthrin (Bayothrin), NAK 4455; Substance, technical (purity 99.1 % (w/w)) was tested.

Thermal Stability

As a preliminary measurement the determination of the thermal stability was carried out by
differential scanning calorimetry (DSC). The test item and the standard material (aluminium
oxide) were heated up from ambient temperature to the final temperature (450 °C) at a constant
heating rate (3 K/min) in a defined atmosphere (nitrogen). Closed glass crucibles were used as
containers for the test item and the standard material. When stainless steel crucibles were used the
standard crucible was empty. In this case the crucibles were heated up to a final temperature of
500 °C. The quantity of heat absorbed or released was measured and recorded. Amounts of
samples of the test item of about 11 -17 mg were used.

Explosive Properties
As a screening method for the determination of explosive properties a differential scanning
calorimetry (DSC) under nitrogen was performed. If the decomposition energy is below 500 J/g a
main test for explosive properties is unnecessary (Recommendations on the Transport of
Dangerous Goods / Manual of Tests and Criteria (ST/SG/AC.10/11/Rev.3), page 398). The
method provides a scheme of testing to determine whether or not a solid, a liquid or a pasty
substance or preparation presents a danger of explosion when submitted to the effect of a flame
(thermal sensitivity) or to impact or friction (sensitivity to mechanical stimuli).
The method comprises three parts:

a) a test of thermal sensitivity;

b) a test of mechanical sensitivity with respect to shock;

c) a test of mechanical sensitivity with respect to friction.
Thermal Sensitivity
The method involves heating the substance or preparation in a steel tube, with various degrees of
confinement being provided by nozzle-plates with a diameter (2 mm) of orifice, to determine
whether the substance or preparation is liable to explode under conditions of thermal stress.
Mechanical Sensitivity (Shock)
The method involves subjecting the substance or preparation to the shock of a falling hammer on
a steel anvil.
Mechanical Sensitivity (Friction)
The method involves subjecting the substance or preparation to friction between standard surfaces
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under specified conditions of load and relative motion. This test is restricted to solid and pasty
substances or preparations.

Results

Thermal Stability The DSC-measurement in the closed glass crucible showed an endothermic
effect (melting) at a temperature of about 30 °C and an exothermal decomposition in the
temperature range 250 - 390 °C with an energy of 420 J/g. Due to the high pressure in the
crucible caused by the evaporation of the test item accompanied with the risk of the burst of the
crucible the measurement could not be carried out up to 500 °C, it had to be stopped at 450 °C.
An additional run in a closed stainless steel crucible was performed. The measurement showed an
endothermic effect (melting) at a temperature of about 30 °C and an exothermal decomposition in
the temperature range 250 - 390 °C with an energy of 618 J/g.

Explosive Properties

The heat of decomposition was above 500 J/g. Therefore the main test on explosion properties
was performed.

Mechanical Sensitivity (Friction):

No explosion was observed within 6 tests using a pinload with 360 N.

Mechanical Sensitivity (Shock):

No explosion within 6 tests using a mass of 10 kg falling from a height 0.4 m was observed. After
these tests the colour of the test item changed to light brown due to a decomposition of the test
item.

Thermal sensitivity:

The test item was liquefied, before the measurement. Three tests were performed with a circular
nozzle plate with a hole of 2 rnm diameter.

Test no. Weight of | Nozzle T1(s) T2 (s) reaction Appearance;
test item (g) | width (mm) number of
fragments
1 39.1 2.0 45.1 > 300.0 Flame 0
2 38.5 2.0 52.5 > 300.0 Flame 0
3 39.0 2.0 52.7 > 300.0 Flame 0

ti: time to any reaction, e.g. whistle or flame
t2: time to any reaction and duration of reaction, e.g. rupture of tube or flashing

The test on thermal sensitivity carried out with a nozzle with a diameter of 2.0 mm showed no
explosion. Compared to the nozzle with a diameter of 6.0 mm the venting area of the nozzle with
2.0 mm is smaller by an order of magnitude. Additionally the physical state of the test item (pure
substance) excludes the enrichment of high-energy components caused by evaporation of volatile
solvents. Due to these facts an explosion with a nozzle width of 6.0 mm is excluded.

1.2 Flammable gases (including chemically unstable gases)
Not relevant.
1.3 Oxidising gases

Not relevant.

1.4 Gases under pressure
Not relevant.
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1.5 Flammable liquid
Not relevant.

1.6 Flammable solids
1.6.1 Study 1 - flash point
Study 1 reference: Smeykal (2005), M-254399-01-1

Test type

The purpose of this study was the determination of the flash point of the test item according to the
consolidated version of Council Directive 67/548/EEC Annex V, Part A: Methods for the
determination of physico-chemical properties. A.9. Flash point: 1SO 3679, ISO 3680: Setaflas.
The study is performed under GLP.

Material and methods
Transfluthrin (Bayothrin), NAK 4455; Substance, technical (purity 99.1 % (w/w)) was tested.

The flash point is the lowest temperature, corrected to a pressure of 1013.3 hPa, at which the test
liquid in a closed test vessel evolves vapour, under the conditions defined in the test method, in
such amount that a flammable vapour/air mixture is produced in the test vessel. The flash point
indication is carried out visually, and automatically.
The flash point is corrected to a pressure of 1013 hPa and the average is formed.
Flp. =0+ 0.025(1013-p)

Flp.: flash point corrected to 1013 hPa in °C

C: measured flash point in °C

p: ambient pressure in hPa
According to the guideline the temperature for the final flash point is rounded down with an
accuracy of 0.5 °C.

Setaflash:

As a preliminary measurement the test item was placed in the test vessel at the starting
temperature of 170 °C, 150 °C, 120 °C and subsequently the test vessel was progressively heated
(2 K/min) until the vapour reaches a sufficiently high concentration in air to produce a flammable
mixture which could be ignited. If no ignition was observed the apparatus stopped 30 K above the
starting temperature. In this preliminary test the flame was periodically (every 60 sec) dipped into
the gas atmosphere of the test vessel. The test vessel was filled with 4 cm3 of the test item.
Whereas the preliminary measurement was carried out at a heating rate of 2 K/min, the main test
was at each time performed at constant temperature and equilibrium conditions. After the vessel
was heated up to the starting temperature a sample of the test item was transferred into the
apparatus. The ignition of the test item by digging in the flame was carried out after the test item
was held for a minimum of 60 seconds at constant temperature.

Results

Preliminary measurement:

Volume / ml Start temperature / °C | Heating rate / K/min Measured flash point /
°C
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4 170 2 172
4 150 2 152
4 120 2 124
Main Test:

The following table shows the results of the main test, and temperatures, where ignition was
detected (+) and where not (-).

Volume / ml Temperature /°C Ignition + / - Barometric pressure / hPa Flashpoint / °C

4 124.0 + (corrected)

119.0 - —

120.0 - —

121.0 + —

120.0 - —

+
|

120.0

119.0 - —

119.5

+| +

119.0 993.2 —

118.0 - 119.495

118.5 - —

118.5 - —

118.5 - —

118.5

119.0

119.0 119.495

+|+]+]

e I I e e e N R R R I R R R

119.0 119.495

Flash point corrected to 1013 hPa: 119.0 °C.

1.6.2 Study 2 — melting point
Study 1 reference: Smeykal (2005), M-254400-01-1

Test type

The purpose of this study was the determination of the melting point and the thermal stability of
the test item according to the consolidated version of Council Directive 67/548/EEC Annex V,
Part A: Methods for the determination of physico-chemical properties. A.1. Melting point /
melting range and OECD test guidelines, OECD 102 Melting point / melting range OECD 113
Screening test for thermal stability and stability in air. The test is performed under GLP.

Material and methods
Transfluthrin (Bayothrin), NAK 4455; Substance, technical (purity 99.1 %(w/w)) was tested.

Thermal Stability : Differential Scanning Calorimetry

The determination of the thermal stability was carried out by differential scanning calorimetry
(DSC). The test item and the standard material (aluminum oxide) in closed glass crucibles were
heated up from ambient temperature to the final temperature (450 °C) at a constant heating rate (3
K/min) in a defined atmosphere (nitrogen). When stainless steel crucibles were used the standard
crucible was empty. In this case the crucibles were heated up to a final temperature of 500 °C.
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The quantity of heat absorbed or released was measured and recorded. Amounts of samples of the
test item of about 11 - 17 mg were used (see project 20050216.03).

Melting Point / Melting Range: Differential Scanning Calorimetry

The determination of the melting and the boiling point was carried out by differential scanning
calorimetry (DSC). The test item was heated up from -20 °C to the final temperature (100 °C) at a
constant heating rate (10 K/min) in a defined atmosphere (nitrogen). The quantity of heat
absorbed or released was measured and recorded. Aluminium crucibles with a small hole were
used as containers for the test item and as empty reference crucible. Amounts of samples of the
test item of about 17-21 mg were used.

Results

Thermal Stability (DSC)

The DSC-measurement in a closed glass crucible showed an endothermic effect (melting) at a
temperature of about 30 °C and an exothermal decomposition in the temperature range 250 - 390
°C with an energy of 420 J/g. An additional run in a closed stainless steel crucible was performed.
The measurement showed an endothermic effect (melting) at a temperature of about 30 °C and an
exothermal decomposition in the temperature range 250 - 390 °C with an energy of 618 J/g. But
due to the high pressure in the crucible, caused by the vapour pressure of volatile components of
the test item, the crucible was leaking at approx. 497 °C.

Melting Point / Melting Range (DSC)

Two DSC-runs in aluminium crucibles with a hole showed an endothermic effect (melting) in the
temperature range 20 - 45 °C with an onset temperature of 32 °C.

Ident-No. Onset / °C Temperature range / °C | Crucible
21377 31.62 20-45 Aluminium with a hole
21381 31.88 20-45 Aluminium with a hole

The melting point of the test item is 32 °C.
1.6.3 Study 3 - flash point and auto-ignition
Study 1 reference: Heitkamp (2001), M0-03-010048

Test type

The tests were carried out following guidelines Guideline 92/69/EWG (German), 'Methods for
Determination of Physicochemical Properties', Official gazette No L 383 A of December 1992,
A-9 Flash point, A-15 Spontaneous Combustion Determination of the Auto Ignition Temperature
of Liquids and Gases. The study is performed under GLP.

Material and methods
Transfluthrin (purity 95.7%) was tested.

Determination of the Flash Point (EC A 9)

The test was performed as stipulated in EC Test Procedure A 9 and the Bayer SOP (Standard
Operation Procedure) for flash point determination.

The tests were performed as stipulated in DIN EN 456. A gas flame was used as the

ignition source. Ignitions were visually determined by the tester.

Spontaneous Combustion Testing (Determination of the Auto Ignition Temperature of Liquids
and Gases - EC A 15)
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The test was performed as stipulated in Test Procedure A 15 and DIN 51794. Narrow-neck
Erlenmeyer flasks with a nominal volume of 200 rnL were used as ignition vessels. A 'Eurotherm’
regulating system was used to control the temperature of the electric furnace. Different sample
sizes were added for the individual measurements. Testing commenced with a range-finding
determination of the auto ignition temperature.

Results

Determination of the Flash Point (EC A 9)

In the first and second main tests, ignitions were determined at 122.3°C. The barometric pressure
was 1002 hPa at the time of the test runs. Corrections with respect to the barometric pressure
resultet in a final value of 122°C. 'NAK 4455 techn. (Bayothrin)' exhibits a flash point of 122°C
according to DIN EN 456.

Spontaneous Combustion Testing

An initial ignition was observed at a temperature of 420°C. Proceeding from this temperature, the
lowest result in the main test run was found to be 415°C. A repeat test was performed using one
fresh ignition vessel. The lowest result in the repeat test was 415°C, too. Based on the individual
measurements, the auto ignition temperature of the 'NAK 4455 techn. (Bayothrin)' test substance
is specified as 415°C.

1.7 Self-reactive substances
No data available.

1.8 Pyrophoric liquids
Not relevant.

1.9 Pyrophoric solid
No data available.

1.10 Self-heating substances
Please refer to 1.6.3, Study 3 — flash point and auto-ignition.

1.11 Substances which in contact with water emit flammable gases
No data available.

1.12 Oxidising liquids
Not relevant.

1.13 Oxidising solids
Study 1 reference: Smeykal, H (2006), M-268646-01-1

Test type
The study is performed under GLP.

Material and methods
Transfluthrin (Bayothrin), NAK 4455; Substance, technical (purity 99.1%) was tested.

The test method A.21 for the oxidising properties of liquids and not the test method A.17 for the
oxidizing properties of solids was used, due to the fact that the test item melts already at a
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temperature of 32°C and therefore it was not possible to grind the test item to a particle size < 125
pm.

The test method is designed to measure the potential for a liquid substance to increase the burning
rate or burning intensity of a combustible substance when the two are thoroughly mixed or to
form a mixture which spontaneously ignities. The liquid is a mixture in a 1 to 1 ratio, by mass
with fibrous cellulose, the mixture is heated in a pressure vessel and the rate of pressure rise is
determined. Mixtures of oxidizers with cellulose must be tertaed as potentially explosive and
handeled with care.

Results

A test series of at least 5 tests each were performed with the test item and with 65% nitric acid in
1:1 mixture, by mass, with cellulose.

Reference item: In table 1.13-1 the pressure rise times from 690 kPay to 2070 kPay for the 1:1
mixtures, by mass, of 65% nitric acid and cellulose are shown.

Table 1.13-1: pressure rise time for the 1;1 mixtures, by mass, of 65% nitric acid and cellulose

Test 1 Test 2 Test 3 Test 4 Test5
Time at 690 kPAg in s 9.69 10.20 10.98 10.92 9.67
Time at 2070 kPAg in s 13.23 13.73 15.17 14.61 14.31
Pressure rise time in s 3.54 3.53 4.19 3.69 4.64

The mean pressure rise time is 3.91s. All measured values are within the tolerable range of £30%
(2.74-5.09s) of the mean pressure rise time.

Test item: in table 1.13-2 the pressure rise times from 690 kPag to 2070 kPag for the 1:1 mixtures,
by mass of the test item and cellulose are shown.

Table 1.13-2: pressure rise time for the 1;1 mixtures, by mass, of 65% nitric acid and cellulose

Test 1 Test 2 Test 3 Test 4 Test5 Test6 | Test7
Time at 690 kPAg | 14.63 12.72 16.05 15.74 15.03 1550 | 13.87
ins
Time at 2070 kPAg | 31.67 25.68 - - - - -
ins
Pressure rise time | 17.04 12.96 - - - - -
ins

Only in two cases the bursting pressure of the rupture disc of 2200 kPa was reached. In the other
5 measurements the pressure did not rise up to bursting pressure of the rupture disc.

Due to the fact that the 1”1 mixture, by mass, of test item and cellulose has a mean pressure rise
time higher than that of a 1:1 mixture, by mass, of 65% nitric acid and cellulose or that the 1:1
mixture, by mass, of test item and cellulose did not reach the bursting pressure of the rupture disc
at all, the test item has no oxidizing properties.

This result is also proven by an evaluation of the chemical structures of the test item. The test
item contains oxygen, chloride and fluorine, but these elements are chemically bonded only to
carbon. It is known that these structures do not have any oxidizing properties.

1.14 Organic peroxides

Not relevant.
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1.15 Corrosive to metals

Not relevant.

1.16 Other studies

Reference Eyrich, U, 2017 Officia
Study title: Transfluthrin (EC 0035474): Partition coefficients 1-octanol / |
water at pH 4, pH 7 and pH 9 (HPLC method) use

only

Data protection Yes

Data owner Bayer AG

Guideline study OECD 117/ EC A.24 (HPLC method)

GLP Yes, study ID PA17/015

Deviations None reported

Materials and methods The material used was transfluthrin (2,3,5,6-tetrafluorobenzyl (1R,3S)-3-

(2,2-dichlorovinyl)-2,2-
Dimethylcyclopropanecarboxylate) with a purity of 99.1%.

The partition coefficients of transfluthrin was determined using the
HPLC method at 25°C. A calibration curve was made using retention
times of the following reference compounds : acetanilide (log Pow 1.0),
cinnamyl alcohol (log Pow 1.9), 2,6-dichlorobenzonitrile (log Pow 2.6),
allyl phenyl ether (log Pow 2.9), benzophenone (log Pow3.2), cumene
(log Pow 3.7), diphenyl ether (log Pow 4.2), dibenzyl (log Pow 4.8),
fluoranthene (log Pow 5.1) and DDT (log Pow 6.5) in accordance with
OECD guideline 117 (April 2004).

Dead time of the HPLC system was determined using thiourea
injections.

HPLC conditions:

Column: 50mmx4.6mm, C18 stationary phase (1.8um), 25°C

Mobile phase: acetonitrile / 0.01 mol/L phosphoric acid, adjusted to pH
4, pH 7 and pH 9 with sodium hydroxide 70/30, isocratic elution.

UV detection at 210nm (thiourea and test item), 254nm, (calibration
substances)

The actually measured pHs of the mobile phases was 5.0, 8.2 and 9.7,
but it is noted that a pH determination of an acetonitrile/water mixture
may be inaccurate.

Injection amounts:

Calibration substances: 0.0005 - 4.74ug, 0.1ug test item, 0.01ug
thiourea.

pH 4

The calibration curve had a correlation coefficient r of 0.9775 (y =
2.7941x+2.9859).

pH 7

Page 12



Results and discussion

The calibration curve had a correlation coefficient r of 0.9774 (y
2.8029x+2.9973).

pH 9

The calibration curve had a correlation coefficient r of 0.9775 (y
2.8055x+2.9825).

Calibrations and determinations were ran in duplicate. The data of the
duplicates was not included in the summary, but produced comparable
results to the first runs.

The log Pow determined was 5.5. The results show no pH dependence.

Although the study performed according to the guideline, it would have
been preferable to have at least one additional reference at or near the log
Pow of transfluthrin to reduce the error in the determination (only one
reference had a higher log Pow than transfluthrin). In addition, the three
reference substances at higher log Pow were all above the calibration
curve, suggesting the log Pow of transfluthrin may be underestimated.
This RMS considers this to be insufficient reason to reduce the reliability
of the study as the guideline does not demand a minimum of more than
one reference substance at a higher log Pow than the test substance.

Lastly, the OECD guideline indicates the reference substances should
preferably structurally related to the test substance. This is considered
not feasible in the case of transfluthrin. Considering the test substance is
not surface active and does not dissociate, the choice of the reference
substances is accepted, taking into account the note above.

Conclusion The log Pow of transfluthrin is 5.5 at pH 4, 7 and 9 at 25°C, determined
using the HPLC method as described in OECD guideline 117.

Reliability 1

Deficiencies None
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State

Date 3 April 2018

Materials and Methods
Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Not applicable; summary by RMS

Not applicable; summary by RMS

The log Pow of transfluthrin is 5.5, independent of pH

1

Acceptable

The study was provided in the context of the CLH procedure after substance
approval following the evaluation according to the requirements of Directive
98/8/EC.

The EU dossier did not include an experimentally determined log Pow of
transfluthrin, but was based on model estimations considering a BCF was
available (estimations were 5.94 using Bioloom and 6.17 based on EPIWIN v3.2).
An experimentally determined log Pow value is preferred over that of a model
estimation. The new data is therefore considered to replace these estimations.
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2 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTION AND

ELIMINATION)

2.1.1 Study 1 - Metabolism in female rats

Section A 6.2/02
BPD Annex Point 11A6.2

Metabolism Study in Animal
Metabolism in female rats

Data protection

Data owner

Companies with letter of
access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number

Specification
Description
Purity

Stability
Radiolabelling
Specific activity
Test Animals
Species

Strain

Source

Sex
Age/weight at study initiation

Number of animals per group
Control animals

Reference Official
use only

Yes.

Bayer CropScience AG

None

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex I.

Guidelines and Quality Assurance

US EPA Health Effects Test Guideline, OPPTS 870.7485; Metabolism and
Pharmacokinetics

EU Council Directive 91/414/EEC amended by the Commission Directive
94/79/EC

PMRA Ref.: DACO 4.5.9 Metabolism/Toxicokinetics in Mammals (Lab.
Animal)

OECD Guideline for Testing Chemicals No. 417, Toxicokinetics

Japanese MAFF Test Guidelines for Supporting Registration of Chemical
Pesticides, 12 Nousan 8147

Yes

None.

MATERIALS AND MethodS

Sample-1D: KATH 6316

Batch No. SEL 1520

As given in section 2

Solid, dried in vacuo

Radiolabelled transfluthrin — radiochemical purity >99% ( determined by
HPLC and TLC)

Non-radiolabelled transfluthrin — chemical purity >99% ( determined by
HPLC)

in a freezer at < -18 °C until preparation of the stock solution

Radiolabeled position: Methylene-14C

3.67 MBg/mg = 99.19 uCi/mg = 2.2 x 10° dpm/ug = 36.82 Ci/mol
Non-entry field

Rat (Rattus norvegicus domesticus)

Wistar Hsd/Cpb: WU

Harlan Nederland,
Kreuzelweg 53, NL-5960 NM Horst, Netherlands

Female

Approx. 8 — 9 weeks (female rats) at the time of delivery

195 - 218 g at fosing

12

No
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Section A 6.2/02
BPD Annex Point 11A6.2

Metabolism Study in Animal
Metabolism in female rats

Administration/
Exposure

Duration of treatment
Frequency of exposure
Post exposure period
Type

Concentration

Vehicle

Concentration in vehicle

Total volume applied
Controls
Sample collection

Collection of blood

Collection of urine

Collection of faeces

Sample preparation at
sacrifice

Sample identification,
handling and storage

Oral

Single dosing

Single dosing

1, 5 and 24 hours

gavage

3 mg/kg bw. Details are given in Table A6.2/02-1

0.5% aqueous Cremophor EL

1.54 mg/mL

Specific activity: 5.67 MBg/mL (3.4 x 108 dpm/mL)

2 mL

Not applicable

The collection intervals for the respective samples are shown in Table
A6.2/02-2

The oozed out blood obtained at sacrifice by exsanguination was collected
in heparinised test tubes and immediately diluted with acetonitrile in a ratio
of approx 1/1 (v/v) in order to stop any possible enzyme activity on the one
hand and precipitate crude protein as well as haemolyse blood cells on the
other hand. The radioactivity of the blood samples was determined after
centrifugation in the supernatant directly by LSC. The radioactivity of the
precipitated protein and blood cells debris fraction was measured together
with the respective carcass sample by combustion/LSC

Urine was collected at various times (0 — 1 h, 0 — 5 h, 0 — 24 h) separately
for each animal in a cryogenic trap cooled with dry ice. The funnels for
urine collection were rinsed with demineralised water at the end of each
sampling period. The rinsing solutions were drained into the same vial as
the corresponding urine fraction. The radioactivity was determined by LSC
Faeces were collected at various times (0 — 1 h, 0 — 5 h, 0 — 24 h) separately
for each animal in a cryogenic trap cooled with dry ice. All individual
samples were added to the respective gastrointestinal tract (GIT) of the
corresponding rat at sacrifice.

The dissected tissue samples (GIT including faeces, skin, and carcass
(including precipitated blood protein and blood cells debris) were
transferred into tared plastic vessels for straight recording of their
individual fresh weights. The combined GIT/faeces-sample and an aliquot
sample of depilated skin were lyophilised by freeze-drying. After weighing,
they were homogenized before aliquots were taken for determination of the
radioactivity by combustion/LSC.

The original whole carcass/blood cells debris sample was passed up to four
times through a mincing machine in half-frozen state. From this tissue pulp,
an aliquot was lyophilised, homogenized and weighed, before aliquots were
taken for determination of the radioactivity by combustion/LSC.

Liver, kidneys and perirenal fatty tissues were weighed separately. In order
to get sufficient sample material for extraction of radioactive residues and
metabolic profiling, the total radioactivity values of the individual organs
and tissues were not determined. Instead, pool samples of these organs and
tissues were generated for each test group. The mean total dpm-values from
the sum of extracts and solids of the respective samples were used for the
calculations

All individual samples were identified with a specific sample number.
Freeze-dried samples were stored in plastic vials at room temperature or at
approx. +5 °C in a refrigerator. Liquid samples were kept frozen at <-18 °C
at all times except during aliquotation for analysis. During the analytical
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Section A 6.2/02
BPD Annex Point 11A6.2

Metabolism Study in Animal
Metabolism in female rats

Measurement of radioactivity

Quantitative evaluation

Analytical methods

Identification
Characterisation
Quantitation of Residues
Urine samples

Blood samples

Liver and Kidney samples

Fat samples

/
and

work the samples were stored either in a refrigerator at approx. +5 °C for a
short period of time or in a freezer at approx. <-18 °C.

The measurement of the radioactivity in liquid samples was carried out by
liquid scintillation counting (LSC). All solid samples were combusted in an
oxygen atmosphere using an oxidiser. The released **CO, was trapped in an
alkaline scintillation cocktail and the radioactivity was determined by LSC.

The results of the in-life part of the study were produced by computer
assistance. The validated software package PhaLIMS (Pharmacokinetic-
LIMS) was used for planning the study, the controlled on-line data
acquisition and subsequent evaluation of the data.

The total amount of radioactivity dosed to the animals served as reference-
value (A0 = 100%) for the percentage calculation of the total radioactivity
in the biological samples.

The amounts of radioactivity found in the excreta and in the organs and
tissues at sacrifice were calculated from the radioactivity concentrations
determined by radioassay and were related to the dosed radioactivity. The
percentage amounts in the organs were obtained from the multiplication of
the respective dose normalized concentrations (Cnorm) with the
corresponding gamma-values. The gamma value of an organ is equivalent
to its percentage weight contribution to the total body weight of the animal.
These values were determined by weighing.

The total radioactivity values of the individual livers, kidneys, and renal fat
samples were not determined. Instead, pool samples of these organs and
tissues were generated for each test group. The mean total dpm-values from
the sum of extracts and solids of the respective samples were used for the
calculations in PhaLIMS.

Samples were analysed using HPLC-radiometric detection, HPLC- and GC-
mass spectrometry, and *H-NMR. The HPLC methods were based on the
use of a reversed phase column and an acidic acetonitrile gradient.

For each test group, a combined sample was prepared from all animals. The
amount of radioactivity applied for analysis was calculated from the in-life
data of the respective samples. Aliquots thereof were analysed without any
further sample processing by HPLC for metabolic profiling and
quantitation.

For each test group, a combined sample was prepared from all animals.
Every sample was concentrated with a gentle stream of nitrogen. Aliquots
thereof were analysed by HPLC for metabolic profiling and quantitation.
The livers from all animals of a test group were combined for extraction of
radioactive residues. Three consecutive solvent extractions were performed
by macerating the sample twice with ACN/water (8/2, v/v) and finally once
with ACN using an Ultra Turrax homogenizer. At each step, the respective
sample was separated into the extract and solids by centrifugation. The total
volume of each extract was measured and the radioactivity of an aliquot
was determined by LSC. The remaining solids 1 (PES 1) were dried,
weighed and homogenized afterwards. Aliquots thereof were taken for
radioactivity measurement by combustion/LSC. All extracts with values >
LOQ were combined and concentrated to the aqueous remainder for HPLC
analysis.

The same procedure was applied to kidneys

The perirenal fatty tissues from all animals of a test group were combined
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Section A 6.2/02

BPD Annex Point 11A6.2

Metabolism Study in Animal
Metabolism in female rats

Dosing level

Recovery

Time  course  of
Radioactivity

Radioactivity in
samples

Extraction  efficiency
identification strategy

total

tissue

and

for extraction of radioactive residues. Three consecutive solvent extractions
were performed by macerating the sample twice with ACN/water (8/2, v/v)
and finally once with ACN using an Ultra Turrax homogenizer. At each
step, the respective sample was separated into the extract and solids by
filtration. The total volume of each extract was measured and the
radioactivity of an aliquot was determined by LSC. The remaining solids 1
(PES 1) were dried, weighed and homogenized afterwards. Aliquots thereof
were taken for radioactivity measurement by combustion/LSC. All extracts
with values > LOQ were combined and applied to a C18 SPE cartridge to
remove the lipid fraction of the matrix. The SPE percolate and column
ACN/water rinse were combined and concentrated to the aqueous
remainder for HPLC analysis.

Results and Discussion

The actual dose level was near to the calculated dose of 3.0 mg/kg bw. Each
rat in the experiments received on average an actual amount of 0.61 mg
[methylene-**C] Transfluthrin, corresponding to a dose of 2.93 mg/kg bw,
respectively. See Table A6.2/02-1:

The entire balances of all tests are shown in Table A6.2/02-3: Between
93.87% (test 1) and 101.30% (test 3) of the administered dose were
recovered from measurement of the total radioactivity in urine and blood as
well as in organs and tissues at sacrifice.

The total radioactivity was determined in the urines of different time
periods likewise. During the experimental period of 24 hours, a steady
increase up to 87.66% of the dose was measured (Table A6.2/02-3 and
Figure A6.2/02-1) which confirmed that the urinary excretion is the
preferred path for the excretion.

As a measure for systemic exposure to Transfluthrin and its possible
metabolites, the total radioactivity was determined in blood. Values were
calculated for the percentage of administered dose (Table A6.2/02-3),
equivalent concentration (C) and dose normalized concentration (Cnorm). A
summary for C and Cnorm is shown in Table A6.2/02-4 and Figure A6.2/02-
2).

The highest levels for all three categories were found at 1 hour after dosing
that decreased until 24 hours by several orders of magnitude (a factor of
approx. 50 for Cpomm).

The total radioactive residues (expressed as percentage of administered
dose, equivalent concentration C (= TRR) and dose normalized
concentration Cnorm) detected in the organs and tissues at sacrifice are given
in Table A6.2/02-3 and Table A6.2/02-4. A diagram referring to the TRR-
values of radioactive residues in organs and tissues is shown in Figure
A6.2/02-3.

At 1 hour after dosing, approx. 25.7% and 48.4% of the dose were detected
in the organs and tissues as well as in the combined GIT plus faeces
sample, respectively. Until 24 hours, a significant decrease in both samples
to approx. 1.15% and 12.5% was measured.

The highest TRR-values were detected in the organs and tissues at the
initial time-point with the exception of perirenal fat that peaked at 5 hours
after dosing. All values decreased significantly over 24 hours (See Table
A6.2/02-5).

Combined urine and blood samples of the individual tests were analysed
directly by HPLC.

Following conventional extraction of liver, kidney and perirenal fat, the
resulting extracts represented between approx. 30% and 99% of the TRR.
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Section A 6.2/02
BPD Annex Point 11A6.2

Metabolism Study in Animal
Metabolism in female rats

Profiles and quantitation of
metabolites

Metabolites in Urine

Metabolites in Blood

Metabolites in Liver

For the liver samples, the extractability by this standard method decreased
from approx. 96% (1 h) to 71% (24 hrs). In case of kidney samples , the
extraction efficiency values decreased from approx. 96% (1 h) to 30% (24
hrs) and of perirenal fat samples from approx. 99% (1 h) to 74% (24 hrs).
The extracts were concentrated and analysed afterwards by HPLC.

The following strategy was used for identification of parent compound and
metabolites. The assignment of the unchanged parent compound and
metabolites in the samples was achieved by

a) direct LC-MS of the 1 hour urine sample , the 5 hours kidney extract and
the 5 hours perirenal fat extract ,

b) HPLC co-chromatography of selected samples with non-radiolabelled
and radiolabelled reference compounds. The radiolabelled reference
compounds were isolated from the 1 hour blood sample (test 1) and the 1
hour liver extract by semipreparative HPLC and identified by LC-MS.

¢) comparison of the HPLC profiles

Further small peaks or peak groups additionally detected in the HPLC
profiles were characterised by their behaviour during extraction and clean
up and the retention times in the HPLC chromatograms

All identified and unknown metabolites were quantitatively determined in
composite samples of urine, blood, and extracts from liver, kidney and
perirenal fat. For quantitation, the **C-signals in the HPLC chromatograms
were integrated. Corresponding compounds in the samples were labelled
with the same peak number.

The unchanged parent compound was not detected in any sample. The
cleavage components Transfluthrin-tetrafluorobenzyl-glucuronide and
Transfluthrin-tetrafluorobenzoic acid were the major metabolites in all
samples. The metabolite Transfluthrin-tetrafluorobenzoic acid was by a
factor of 2 (test 2) to 4.6 (test 3) higher than Transfluthrin-
tetrafluorobenzyl-glucuronide. Very minor amounts of the metabolites
acetyl-carboxylic acid (isomer 2) and hydroxymethyl-glucuronide were
additionally verified. See Table A6.2/02-6

The unchanged parent compound was not detected in any sample. The
major components of the 1-hour sample with more than 0.1 mg/kg were
identified as Transfluthrin-tetrafluorobenzoic acid (TFBA) (0.525 mg/kg)
and both isomers of Transfluthrin-carboxylic acid. Lower values were
calculated for all other metabolites. The metabolites from the 1-hour sample
were also found in the 5-hours sample, however in significant lower
concentrations. At 24 hours, the two isomers of Transfluthrin-carboxylic
acid were the only detectable metabolites. The sum of all metabolites with
an uncleaved parent compound structure increased from approx. 32% of the
TRR at 1 hour to 57% at 5 hours and 95% at 24 hours. A minor amount of
the metabolites acetyl-carboxylic acid (isomer 2) and hydroxymethyl-
glucuronide was additionally verified. See Table A6.2/02-7

The unchanged parent compound was not detected in any sample. The
major components of the 1-hour liver extract with more than 0.3 mg/kg
were identified as Transfluthrin-tetrafluorobenzylalcohol (0.909 mg/kg), the
isomer 1 of Transfluthrin-carboxylic acid (0.448 mg/kg) and Transfluthrin-
tetrafluorobenzoic acid (0.340 mg/kg). Lower values were calculated for all
other metabolites. The metabolites from the 1-hour sample were also found
in the 5-hours sample, most of them in significantly lower concentrations.
One exception was the isomer 1 of Transfluthrin-carboxylic acid for which
the amount increased to 0.497 mg/kg. This metabolite was also the only
component with more than 0.1 mg/kg in the 24 hours sample. The sum of
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Section A 6.2/02
BPD Annex Point 11A6.2

Metabolism Study in Animal
Metabolism in female rats

Metabolites in Kidney

Metabolites in Perirenal fat

Metabolic pathway

Materials and methods

all metabolites with an uncleaved parent compound structure increased
from approx. 35% of the TRR at 1 hour to 58% at 5 hours and 67% at 24
hours. See Table A6.2/02-8

The unchanged parent compound was not detected in any sample. The
major components of the 1-hour kidney extract with more than 0.1 mg/kg
were identified as Transfluthrin-tetrafluorobenzoic acid (1.946 mg/kg),
Transfluthrin-tetrafluorobenzyl-glucoronide (0.729 mg/kg) and
Transfluthrin-tetrafluorobenzylalcohol (0.116 mg/kg). The residue levels
for all other metabolites were lower than 0.1 mg/kg. The metabolites from
the 1-hour sample were also found in the 5-hours sample in which the three
benyzl ring metabolites mentioned before were again the prominent
components. Transfluthrin-tetrafluorobenzoic acid and the isomer 1 of
Transfluthrin-carboxylic acid were the only metabolites detected in the 24-
hours sample. The sum of all metabolites with an uncleaved parent
compound structure increased from approx. 5.4% of the TRR at 1 hour to
9.7% at 5 hours and 10.7% at 24 hours. See Table A6.2/02-9

The unchanged parent compound was detected in all samples with the
highest amount in the 1-hour sample (0.044 mg/kg). In this sample, the
major metabolite was Transfluthrin-tetrafluorobenzylalcohol (0.237 mg)
which was followed by Transfluthrin-tetrafluorobenzoic acid (0.066
mg/kg). Significant lower values were calculated for both isomers of
Transfluthrin-carboxylic acid. The three benzyl ring metabolites mentioned
above were the only components in the 5- and 24-hours samples. From
these  Transfluthrin-tetrafluorobenzoic  acid and  Transfluthrin-
tetrafluorobenzyl-glucuronide showning the highest amounts. See Table
A6.2/02-10

The principal metabolic reactions of [methylene-“C]Transfluthrin in the
female rat were:

ester cleavage of the molecule to form  Transfluthrin-
tetrafluorobenzylalcohol

conjugation of Transfluthrin-tetrafluorobenzylalcohol with glucuronic acid

further oxidation Transfluthrin-tetrafluorobenzylalcohol to Transfluthrin-
tetrafluorobenzoic acid

hydroxylation of a methyl group of the cyclopropane ring followed by
glucuronidation to the hydroxymethyl-glucuronide

oxidation of the hydroxymethyl group of cyclopropane ring to the
carboxylic acid

oxidative and reductive dehalogenation of the dichlorovinyl side chain

The positions in the molecule, which are involved in the metabolic
reactions, are schematicall described in Figure A6.2/02-4.

The proposed metabolic pathway of [methylene-*“C]Transfluthrin is
presented in Figure A6.2/02-5.

Applicant's Summary and conclusion

the toxicokinetic behaviour and metabolism of transfluthrin were
investigated in female Wistar rats. The test compound was labelled with 4C
in the methylene C-atom of the molecule as shown below:
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Results and discussion

0
*
o AN
Cl
F H.C CH

% denotes the 1“C-label position

The test compound was orally dosed as an emulsion (0.5% aqueous
Cremophor EL®) at a target dose level of 3 mg/kg body weight. The
purpose of the study was to examine the amount and nature of radioactive
residues in blood, liver, kidney and perirenal fat for selected time-points
between dosing and sacrifice. Additionally, the total radioactive residues
were determined in the carcass (plus blood cells debris), gastrointestinal
tract (plus faeces of the respective collection period) and skin at sacrifice.
For comparison reasons with the former ADME rat studies, the urinary
excretion including their metabolic profiles was investigated.

The study was performed according to the current EPA, EU and OECD test
guidelines for supporting the registration of chemical pesticides. A total of
twelve animals (4 rats/test) were used. The animals were sacrificed at the
latest after 24 hours. Following samples were collected at various intervals:
urine (0—1h,0-5h,0-24 h); faeces (0 —1 h, 0 -5 h, 0 —24 h); blood,
liver, kidney, perirenal fat, skin, carcass, GIT: all at sacrifice

The collection intervals for the respective samples are shown in Table
AB.2/02-2

The overall recovery accounted for approx. 93.9% to 101.3% of the
administered dose. The entire balances for the total radioactivity detected in
urines, the combined GIT plus faeces samples, skins, and organs and tissues
are shown in Table A6.2/02-3.

Time course of total radioactivity in urine

The total radioactivity was determined in urines of different collection
periods. During the experimental period of 24 hours, a steady increase up to
approx. 87.7% of the administered dose was measured. This confirmed

similar results obtained in former Transfluthrin ADME rat studies [* and 2]
Time course of total radioactivity in blood

As a measure for systemic exposure to Transfluthrin and its possible
metabolites, the total radioactivity was determined in blood. Blood and not
plasma was chosen as matrix, since Transfluthrin is most likely cleaved in
blood or plasma by esterases. In order to avoid ongoing enzymatic cleavage
during sample preparation each blood sample was mixed immediately after
collection in a ratio of 1:1 (v/v) with acetonitrile thus leading to protein
precipitation, haemolysis of blood cells and stoppage of the cleavage

1 Ecker W., Prinz H., Bornatsch W. (1997) [Methylene-**C]Transfluthrin: Biokinetic behaviour and
metabolism in the rat after i.v. administration, Bayer PF-report no.: 4257 / BES Ref. MO-03-009851 (non-
key study summarised in OUCLID file)

2 Minor R. G., Freeseman P. L. (1991) Disposition of [methylene-14C]Benfluthrin (NAK 4455) in rats,
Mobay Corp.-report no.: 101310, BES Ref: MO-03-010378 (key study, see A6.2-01)
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reaction. Haemolysed blood cells (debris) and precipitated enzymes were
removed by centrifugation and measured together with the respective
carcass sample. All resulting soluble radioactivity in blood referring to
Transfluthrin and its metabolites was determined in the supernatant fraction
taking into account a dilution factor of 2 for calculation of the equivalent
concentrations (C) and dose normalized concentrations (Cnorm). A summary
is shown in the following table:

Blood (mean values)
Test '[I;]ime post % _o_f dose | Equiv. conc. Coom
no. admin ] administered C [ma/kgsample]
1 1 0.65 1.034 0.358
2 5 0.16 0.248 0.084
3 24 0.02 0.025 0.008

The highest levels for all three categories were found at 1 hour after dosing.
They decreased significantly until 24 hours by a factor of approximately 50
for Cnorm. The toxicokinetic behaviour of the parent compound related
radioactivity can therefore be characterised by a fast uptake and distribution
followed by quick elimination.

Total radioactive residues in organs and tissues

At 1 hour after dosing, approx. 25.7% and 48.4% of the dose were detected
in the organs and tissues as well as in the combined GIT plus faeces
sample, respectively. Until 24 hours, a significant decrease in both samples
to approx. 1.2% and 12.5% was measured.

The highest TRR-values were detected in the organs and tissues at the
initial time-point with the exception of perirenal fat that peaked at 5 hours
after dosing. As shown in Table A6.2/02-3., all values decreased
significantly until 24 hours. No indications of irreversible binding or
retention of radioactivity in organs and tissues of the rat were recognisable.
It is therefore expected that the residual amounts will be further eliminated
smoothly from the body.

Metabolism

Samples were analysed using HPLC-radiometric detection, HPLC- and GC-
mass spectrometry, and 1H-NMR. The HPLC methods were based on the
use of a reversed phase column and an acidic acetonitrile gradient.
Combined urine and blood samples of the individual tests were analysed
directly by HPLC. Composite samples of liver, kidney and perirenal fat
were successively extracted twice with acetonitrile/water (80/20; v/v) and
finally once with acetonitrile. The resulting extracts represented between
approx. 30% and 99% of the TRR. For the liver samples, the extractability
by this standard method decreased from approx. 96% (1 h) to 71%
(24 h), for the kidney from approx. 96% (1 h) to 30% (24 h) and for the
perirenal fat from approx. 99% to 74%. The extracts were concentrated and
analysed by HPLC with radiodetection.

Parent compound and metabolites were identified by HPLC-mass
spectrometry, co-chromatography with authentic non-radiolabelled
reference compounds, co-chromatography with radiolabelled metabolites
isolated from blood samples and liver extracts of this study, and by
comparison of the HPLC-profiles among each other.

A small amount of unchanged parent compound was detected only in the
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Conclusion

Reliability
Deficiencies

perirenal fatty tissue in which it was obviously protected from further
metabolism.

All major and several minor metabolites were identified. Identification rates
ranged to 100% of the TRR in urine and blood, from approx. 71% to 91%
in liver, approx. 23% to 92% in kidney and approx. 74% to 99% in
perirenal fat.

The principal metabolic reactions of [methylene-“C]Transfluthrin in the
female rat were:

ester cleavage of the molecule to form  Transfluthrin-
tetrafluorobenzylalcohol

conjugation of Transfluthrin-tetrafluorobenzylalcohol with glucuronic acid
further oxidation Transfluthrin-tetrafluorobenzylalcohol to Transfluthrin-
tetrafluorobenzoic acid

hydroxylation of a methyl group of the cyclopropane ring followed by
glucuronidation to the hydroxymethyl-glucuronide

oxidation of the hydroxymethyl group of cyclopropane ring to the
carboxylic acid

oxidative and reductive dehalogenation of the dichlorovinyl side chain

The detection of Transfluthrin in fat and of significant proportions of
metabolites with the uncleaved ester moiety demonstrate that unchanged
Transfluthrin is the major part of radioactivity absorbed from the
gastrointestinal tract after oral dosing of the test compound.

With regard to urine, transfluthrin-tetrafluorobenzyl-glucuronide and
transfluthrin-tetrafluorobenzoic acid were identified as the only metabolites
as well.

A metabolic pathway is proposed and shown in Figure A6.2/02-5.
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| Remarks

Table A6.2/02-1: Dosing level

Dosing emulsion
Test |Total prepared Dosed per rat
no.  [Amount |Volume [Volume/ Target dose[Radioactivity [Amount |Actual dose|Mean rat
[ma] [mL] Amount mg/kg bw [dpm] [mg] [ma/kg bw]  |weight [g]
1 2.86 212
2 10.8 18 1.0mL/0.6 mg |3 133495112 |0.61 2.89 210
3 3.06 198
Average tests 1 — 3 2.93 207
Table A6.2/02-2: Sample collection intervals
Time of Collection period urine
Test | Date  of | sacrifice Animal Samples P
. . and faeces
no. dosing [h p. | no's. collected .
. [h p. admin.]
admin.]
Blood and urine;
2009-06- I|v_er, kidney, perirenal fat,
1 30 1 835 -838 skin, carcass plus blood cells | 0— 1h
debris,
GIT plus faeces
2 5809'06- 5 839 - 842 same as in test 1 0- 5h
3 5809'06- 24 843 - 846 same as in test 1 0-24h

Table A6.2/02-3: Tests 1 — 3: Balance of radioactivity in urine, blood, and in organs and tissues of female
rats sacrificed 1 h, 5 h, and 24 h after a single oral dosing

Test number 1 2 3

No. of animals 4 4 4
Sacrifice [h post dosing] 1 5 24
Sampling period urine [h] 0-1 0-5 0-24
Percent of radioactive dose administered (mean values)

Excretion

Urine | 19.78 | 61.74 | 87.66
Samples

Blood 0.65 0.16 0.02
Carcass + blood cells debris 17.33 6.90 0.54
Kidneys 0.84 0.25 0.05
Liver 3.68 1.75 0.40
Perirenal fat 0.07 0.07 0.01
GIT + faeces 48.37 22.80 12.46
Skin 3.15 0.88 0.13
Balance 93.87 94.54 101.30
Body excluding GIT + faeces 25.72 9.99 1.15
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Table A6.2/02-4: Tests 1 — 3: Total radioactive residues blood, and in organs and tissues of female rats
sacrificed 1 h, 5 h, and 24 h after a single oral dosing

Test number 1 2

No. of animals 4 4

Sacrifice [h post dosing] 1 5 24

Test number 1 2

No. of animals 4 4

Sacrifice [h post dosing] 1 5 24

Equivalent concentration [mg a.s. equiv. /Kgsample]

Samples

Blood 1.034 0.248 0.025

Carcass + blood cell debris 0.803 0.324 0.027

Kidneys 3.212 0.985 0.218

Liver 2.647 1.345 0.267

Perirenal fat 0.377 0.399 0.049

Skin 0.408 0.115 0.018

Dose normalized concentration

Samples

Blood 0.358 0.084 0.008

Carcass + blood cell debris 0.279 0.111 0.009

Kidneys 1.114 0.336 0.073

Liver 0.918 0.458 0.090

Perirenal fat 0.131 0.136 0.016

Skin 0.142 0.039 0.006
Table A6.2/02-5: TRR values at 1h and 24h after dosing

Test number 1 3 Ratio Decline by

Sacrifice [h post admin.] 1 24 1/24h | [%]

Samples TRR [mg a.s. equiv. /Kgsample]

Blood 1.034 0.025 41 98

Carcass plus blood cells debris 0.803 0.027 30 97

Kidneys 3.212 0.218 15 93

Liver 2.647 0.267 10 90

Perirenal fat 0.377 0.049 8 87

Skin 0.408 0.018 22 95
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Table A6.2/02-6: Tests 1 — 3: Radioactive residues of parent compound and metabolites in urine

Test no. 1 2 3
Sacrifice [h p. dosing] 1h 5h 24 h
Sampling period [h] 0-1h 0-5h 0-24h
. . . % of | % of|% of | % of|% of | % of
Total radioactive  residue dose TRR dose TRR dose TRR

in urine pool sample

19.78 100.00 61.74 100.00 |87.66 100.00

Peak |Report name
ID |(Transfluthrin-)

tetrafluorobenzyl-
glucuronide

7 tetrafluorobenzoic acid  |15.92 80.49 40.94 66.30 71.89 82.01
acetyl-carboxylic  acid

17  |(isomer 2) + hydroxy-{0.11 0.55 0.56 0.90
methyl-glucuronide

22 |Transfluthrin
Total 19.78 100.00 61.74 100.00 87.66 100.00
Sum identified 19.78 100.00 61.74 100.00 87.66 100.00

Sum metabolites of benzyl ring
after molecular cleavage

6 3.75 18.96 20.25 32.79 15.77 17.99

19.67 99.45 61.18 99.10 87.66 100.00

Sum metabolites with unclea-

ved test compound structure 0.11 0.55 0.56 0.90

Table A6.2/02-7: Tests 1 — 3: Radioactive residues of parent compound and metabolites in blood

Test no. 1 2 3
Sacrifice [h p. dosing] 1h 5h 24 h

% of|% of % of|% of % of{% of
Total  radioactive  residue d?)se TORR mg/kg d(())se TORR mg/kg d(())se TORR mg/kg

in blood pool sample

0.647 |100.00 {1.034 |0.157 {100.00 |{0.248 ]0.016 {100.00 |0.025

Peak |Report name
ID (Transfluthrin-)

tetrafluorobenzyl-

6 glucuronide

0.026 |4.00 |0.041 |0.005 ({3.43 |0.009 |--- --- ---

7 tetrafluorobenzoic acid 0.329 |50.81 |0.525 |0.046 {29.08 |0.072 |---

tetrafluorobenzylalcohol ]0.053 (8.18 [0.085 |0.008 [5.41 |0.013 |---

acetyl-carboxylic acid
18 (isomer 2) + hydroxy-|0.026 |4.02 |0.042 |0.009 |5.61 |0.014 ]0.001 |5.368 [0.001
methyl-glucuronide

19  |Chloroethyl- 0018 |272  [0.028 |0.006 |3.83 |0010 |- |- |-
carboxylic acid

20 carboxylic acidly 176 11175 |0.121 [0.052 [33.27 |0.083 [0.014 [85.76 |0.022
(isomer 1)

21 carboxylic acidly 113 11740 |0.180 [0.030 [19.37 |0.048 [0.001 [8.87 |0.002
(isomer 2)

22 Transfluthrin —— — — —
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ved test compound structure

Total 0.647 |100.00 | 1,034 ]0.157 |100.00 ]0.248 [0.016 |100.00 |0.025
Sum identified 0.640 |98.87 |1.022 |0.157 |100.00 |0.248 |0.016 |100.00 |0.025
Sum characterised *) 0.007 1.13 |0.012 |---
Sum metabolites of benzyl ringf, /e 162 99 [0.651 [0.059 [37.92 [0.094 |- |~ |-
after molecular cleavage

Sum metabolites with unclea-1, 53, |35 89 |0.371 |0.097 [62.08 |0.154 |0.016 |100.00 |0.025

*) Peak (1) was characterized based on his retention time in HPLC-analysis:

it accounted for < 1.13% of the TRR.

Table A6.2/02-8: Tests 1 — 3: Radioactive residues of parent compound and metabolites in liver

Test no. 1 2 3
Sacrifice [h p. dosing] 1h 5h 24 h
. . . % of|% of % of|% of % of|% of
Total radioactive  residue| o0 | TRR mg/kg dose |TRR mg/kg dose |TRR mg/kg
in liver pool sample
3.682 [100.00 [2.647 |1.745 [100.00 |1.345 [0.399 [100.00 |0.267
Peak |Report name
ID (Transfluthrin-)
6 tetrafluorobenzyl- 0262|712 |0.189 |0.072 |413 [0.055 |- |- |-
glucuronide
7 tetrafluorobenzoic acid 0.473 |12.85 |0.340 |0.106 [6.09 0.082 |---
tetrafluorobenzylalcohol ]1.265 [34.35 [0.909 |0.406 {23.29 |0.313 |0.014 {3.62 |0.010
hydroxyethyl-
16 carboxylic —acid — +{ 1491405 10106 |0.093 [5.31  |0.071 [0.006 [1.41 [0.004
acetyl-carboxylic
acid (isomer 1)
17 acetyl-carboxylic  acid
(isomer 2) +]0.107 [2.90 [0.077 |0.055 |3.18 [0.043
18 hydroxymethyl-
glucuronide 0.243 (659 |0.174 0.119 [6.85 [0.092 |0.009 [2.19 |0.006
19  |Chloroethyl- 0.106 |2.89 [0.076 |0.064 367 |0.049 |0.003 [0.82 |0.002
carboxylic acid
20 carboxylic acidl( 673 116.02 |0.448 [0.645 [36.99 |0.497 [0.251 |62.85 |0.168
(isomer 1)
g1 |Carboxylic acidl 062 1167 [0.044 [0.020 |1.65 [0.022 |- [~ |-
(isomer 2)
22 Transfluthrin - - - -
Total 3.529 (95.84 |2.537 [1.661 [95.21 [1.281 [0.283 [70.89 [0.190
Sum identified 3.289 [89.31 [2.364 [1.591 [91.16 [1.226 [0.283 [70.89 [0.190
Sum characterised *) 0.240 |6.52 |0.173 |0.071 {4.05 |0.054 |---
Solids 1 (PES 1) 0.153 (416 |0.110 0.084 [4.79 |0.064 |0.116 [29.11 [0.078
Sum total 3.682 [100.00 [2.647 |1.745 [100.00 |1.345 [0.399 [100.00 |0.267
Sum metabolites of benzyl ring|, 0, 15433 |1.438 0585 (3351 |0.451 |0.014 [3.62 |0.010
after molecular cleavage
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Sum metabolites with unclea-

1.288 |34.99 [0.926 [1.006 |57.65 [0.775 |0.268 |67.27 |0.180
ved test compound structure

*) Peaks (10) were characterized based on their retention time in HPLC-analysis:
none of them accounted for > 1.52% of the TRR.

Table A6.2/02-9: Tests 1 — 3: Radioactive residues of parent compound and metabolites in kidney

Test no. 1 2 3
Sacrifice [h p. dosing] 1h 5h 24 h
% of|% of % of|% of % of|{% of
Total  radioactive  residue| . : mg/kg| : mg/kg| " : mg/kg

dose |TRR dose |[TRR dose |TRR

in kidney pool sample
0.838 |100.00 |3.212 |0.247 |100.00 |{0.985 |0.053 |100.00 |0.218

Peak |Report name
ID (Transfluthrin-)

tetrafluorobenzyl-

6 0.190 [22.71 |0.729 |0.044 |17.83 |0.176 |--- --- ---

glucuronide
tetrafluorobenzoic acid  |0.508 [60.59 |1.946 [0.103 |41.57 |0.410 |0.006 |11.91 |0.026
9 tetrafluorobenzylalcohol |0.030 |3.62 0.116 |0.029 [11.84 |0.117 |---
hydroxyethyl-
16 gigt’;lxy“c 2;:‘;0Xynz 0.004 (042 [0.013 |0.003 [1.17 [0.012 [~ |- |-

acid (isomer 1)

17 acetyl-carboxylic  acid|g 003 (037 10.012 |-

(isomer 2) +
hydroxymethyl-
18 glucuronide 0.009 [1.05 [0.034 |0.004 [1.78 [0.018 |--- |-
19  |Chloroethyl- 0010 |1.22 (0039 |0.003 |41 |o.014 |- |- |-
carboxylic acid
20 carboxylic acidly 516 [1.92  [0.062 [0.012 [4.95 |0.049 [0.006 [10.70 |0.023
(isomer 1)
g1 |carboxylic acidl 604 (047 [0.015 [0.001 [036 |0.004 [ | |-
(isomer 2)
22 Transfluthrin - - - -
Total 0.807 [96.30 |3.093 [0.209 |84.57 [0.833 [0.016 [30.07 [0.065
Sum identified 0.774 [92.35 [2.966 [0.200 [80.92 [0.797 [0.012 [22.61 |0.049
Sum characterised *) 0.033 [3.95 |0.127 [0.009 [3.66 |0.036 [0.004 [7.46 |0.016
Solids 1 (PES 1) 0031 [3.70 |0.119 [0.038 [15.43 [0.152 [0.037 [69.93 |0.152
Sum total 0.838 [100.00 |3.212 [0.247 [100.00 [0.985 [0.053 [100.00 |0.218

Sum metabolites of benzyl ring

0.728 [86.91 |2.792 |0.176 |71.24 |0.702 |0.006 {11.91 |0.026
after molecular cleavage

Sum metabolites with unclea-

0.046 |5.44 |0.175 |0.024 |9.68 |0.095 |0.006 |10.70 |0.023
ved test compound structure

*) Peaks (6) were characterized based on their retention time in HPLC-analysis:
none of them accounted for > 1.62% of the TRR.
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Table A6.2/02-10: Tests 1 — 3: Radioactive residues of parent compound and metabolites in
perirenal fat

Test no. 1 2 3
Sacrifice [h p. dosing] 1h 5h 24 h
% of% of % of|% of % of|{% of

Total  radioactive  residuelyose | TRR mo/kdlose [TRR  |M¥K9dose |TRR | M9/k9
in perirenal fat pool sample

0.070 |100.00 |0.377 |0.071 |100.00 (0.399 |0.007 |100.00 |0.049

Peak |Report name

ID (Transfluthrin-)

6 tetrafluorobenzyl- = | 0025|3445 |0.138 |0.002 |2450 [0.012
glucuronide

7 tetrafluorobenzoic acid 0.012 {17.62 |0.066 ]0.040 [55.80 |0.223 |0.003 |40.56 [0.020

9 tetrafluorobenzylalcohol [0.044 [63.01 [0.237 [0.004 [6.01  [0.024 [<0.001]5.36  [0.003

20  |carboxylic acidlo 001 175 [0.007 [ |-
(isomer 1)

01 |Cboylic cidly 003 (4759 0,018 |- | | |- | |
(isomer 2)

22 Transfluthrin 0.008 [11.62 [0.044 [0.002 [3.05 ]0.012 [<0.001|3.25 |0.002

Total 0.069 [98.77 [0.372 [0.071 [99.31 [0.397 |0.005 [73.67 |0.036

Sum identified 0.069 [98.77 [0.372 [0.071 [99.31 [0.397 |0.005 [73.67 |0.036

Solids 1 (PES 1) 0.001 [1.23  [0.005 [0.000 [0.69 [0.003 |0.002 [26.33 |0.013

Sum total 0.070 {100.00 |0.377 ]0.071 {100.00 [0.399 |0.007 |100.00 {0.049

Sum metabolites of benzyl ring

0.056 |80.63 |0.304 |0.069 (96.26 |0.384 |0.005 |70.43 |0.034
after molecular cleavage

Sum parent and
metabolites with uncleaved|0.013 {18.13 [0.068 |0.002 [3.05 0.012 |<0.001|3.25 0.002
test compound structure
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Figure A6.2/02-1: Tests 1 — 3: Time course of total radioactivity in urine
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Figure A6.2/02-2: Tests 1 — 3: Time course of total radioactivity in blood
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3 HEALTH HAZARDS

Acute toxicity

3.1 Acute toxicity - oral route

3.1.1 Animal data

3.1.1.1 Study 1 - Basic Toxicokinetics in the Rat

Doc. IHHA

Section 6.2

BPD Data set IIA/
Annex Point 11A.6.2

Metabolism Studies in Animals — Basic Toxicokinetics in the Rat

Data protection

Data owner

Companies with letters of
access

Criteria for data protection

Guideline study
GLP
Deviations

Test material

Lot/Batch number

Specification
Description
Purity

Reference

Yes
Bayer CropScience (Mobay Corporation)

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

No, but methods used are comparable to EC Method B.36.

Yes

Amendments to dosing levels — refer to section 3.3.1.

There was no direct determination of plasma level or time curve for
excretion of radiolabel, but tissue sampling for residues indicated
residues to be highest in tissues known to be affected by benfluthrin
from other studies and so is consistent. There are no other relevant
deviations from the guidelines.

MATERIALS AND MethodS

As given in section 2, with [methylene-1*C, 39 mCi/mmol] for tracking.
This study uses the common name benfluthrin when referencing the
Bayer identifier NAK4455. Other studies in this dossier use transfluthrin
as the common name for the same chemical entity.

Radiolabelled benfluthrin — Lot no. 4813/1 from Bayer AG
Non-radioactive benfluthrin — vial no 1008, Bayer reference no.
88032SELBOL1.

As given in section 2

Physical appearance not described.

Radiolabelled benfluthrin — radiochemical purity >99%
Non-radiolabelled benfluthrin — 97.8% purity

Officia
|

use
only
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Doc. 1A Metabolism Studies in Animals — Basic Toxicokinetics in the Rat
Section 6.2
BPD Data set [IIA/
Annex Point 11A.6.2
Stability Both radiolabelled and non-radiolabelled benfluthrin were held at 0°C
during the dosing period. Under these conditions benfluthrin was found
to be stable for at least 30 days.
Radiolabelling Methylene - “C benfluthrin
Test Animals
Species Rat
Strain Wistar
Source SASCO, Inc. Omaha, Nebraska, USA
Sex Male and female
Age/weight at study Animals were received weighing from 140 to 200 g bw
initiation
Number of animals per Study Sex Number
group PMBE - preliminary material balance | M 3
experiment
PEAE — preliminary expired air|M 3
experiment
LDE — low dose experiment (0.5 mg/kg) Mand F |5 each
HDE — high dose experiment (5 mg/kg) Mand F |5 each
SHDE - supplemental high dose|MandF |2 each
experiment (200 mg/kg)
LDCE - low dose chronic experiment, | M and F |10 each
without radiolabelled a.s. (0.5 mg/kg) MandF |5 each of the
With one dose of radiolabelled a.s. rats already
treated without
radiolabel
Control animals No
Administration/ Oral
Exposure
Concentration of test 0.5, 5, or 200 mg active substance/kg bw
substance The study states that the dosing levels were chosen based on

Specific activity of

substance

test

conversations with the Toxicology Branch, Health Effects Division of
the EPA in June 1990; these discussions resulted in a suggested high
dose 100 times greater than the anticipated human level of exposure.
The dose known to cause pharmacological symptoms (e,g, 400 mg/kg)
might saturate the detoxification systems to be analysed in this study,
and therefore the study was designed to be relevant but lower than
maximal dose. Described calculations indicated that human exposure
levels were only 0.02 mg/kg body weight, insufficient to allow tracking
of the radiolabel. The high dose was therefore chosen to be 5 mg/kg,
high enough for tracking the radiolabel, but low enough to avoid
saturation of detoxification enzyme systems. However, in March 1991
the EPA asked for an increased dose level of 200 mg/kg, which was
subsequently included.

PMBE - 9.935 mCi/mmol, 59420 dpm/yqg, a.s. 2.929 mg/ml

PEAE — 3.963 mCi/mmol, 23698 dpm/.g, a.s. 2.021 mg a.s./ml

LDE — 10.8 xCi/0.5 ml in males, 10.4 xCi/0.5 ml in females (different
activity needed to account for different body weights of genders)

HDE —115.4 4Ci/0.47 ml in males, 108.8 4Ci/0.51 ml in females

SHDE - 13.7 4Ci/0.43 ml in males, 11.4 Ci/0.36 ml in females

LDCE - 15.6 ¢Ci/0.51 ml in males, 10.1 xCi/0.53 ml in females
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Volume applied

Vehicle
Dosing schedule

Sample collection

Quantitation of radioactivity

Measurement
radioactivity

of

The test compound was administered by gavage in approximately 0.5

ml, adjusted for a.s. content

Polyethylene glycol

Single dose - PMBE, PEAE, LDE, HDE, SHDE

14 daily doses — LDCE

15 daily doses — subset of LDCE; all 10 animals of each gender were

dosed with non-radiolabelled a.s. for 14 days, then 5 of each gender

received one additional dose of radiolabelled a.s.

Volatile Rats were housed in a glass metabolism cage. Air was

compounds  drawn out of the cages through an ethylene glycol trap
and two CO; absorption towers containing 2N KOH. 48
hours after dosing aliquots of the ethylene glycol and
KOH were radioassayed.

Urine  and Urine was collected at 8, 24, and 48 hours post-treatment,

faeces and faeces were collected at 24 and 48 hours in separate
containers. Collection vessels were maintained on dry
ice during the experiment. At collection, urine from each
rat was radioassayed in triplicate. Faeces were weighed,
and homogenized with a methanol wash of the collection
vessel. Further methanol washes and the extracted solids
were both radioassayed. Urine and faeces also were
subjected to HPLC and TLC analysis.

Cage rinse Upon completion of each experiment, the walls of the
cages were rinsed with methanol. The rinses were
collected and radioassayed.

Tissues 48 hrs after dosing animals were sacrificed by
exsanguination under Halothane. Whole blood, bone
(femur), brain, muscle (thigh), skin, fat (renal), heart,
kidney, liver, spleen, gonads, thyroid, and GI tract were
excised, weighed, and frozen prior to processing and
radioassay.

The total percentage of radioactivity was expressed in terms of
“administered radioactivity”. This allows comparison of results from
different experiments and is expressed as percent of dose. The total
radioactivity was based on the weight of the sample, or in the case of
samples like blood that did not represent the whole body part, it was
based on literature estimates of % body weight (e.g. 8% - blood, 11% -
fat, 11% - muscle). Residues were calculated as ppm.

Aliquots of liquid samples were pipetted into scintillation vials and

radioassayed in a liquid scintillation spectrometer.

Solid samples were combusted to *CO, using an oxidizer. The CO;

was trapped in an absorbent column, then the column material mixed

with scintillation fluid and counted in a liquid scintillation spectrometer.

During HPLC analysis, radioactivity was monitored with a lithium glass

scintillation cell determined to be 22% efficient for carbon-14.
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Preliminary Studies

Full experimental studies

Results and Discussion

PMBE - The preliminary material balance experiment was conducted
to determine the recovery of radioactivity and excretion profile
following oral administration of *C-benfluthrin. Three male rats were
treated orally with 0.5 mg a.s./kg bw benfluthrin dissolved in 0.5 ml
polyethylene glycol. A total of 93% of the administered radioactivity
was excreted in the urine and faeces within 48 hours after dosing. The
excretion ratio was 5.6 (urine) to 1 (faeces), indicating significant
uptake of the chemical from the gastrointestinal tract into the general
circulation. 96% of administered radioactivity was recovered in all
samples combined (urine, faeces, tissues, carcass, and cage wash).
PEAE — The preliminary expired air experiment was conducted to
determine if volatile radioactive products would be expired following
administration of *C-benfluthrin dissolved in 0.5 ml polyethylene
glycol. Three male rats were treated orally with 0.5 mg a.s./kg bw
benfluthrin. <1% of radioactivity detected was expired as a volatile
organic product or as *CO,. On the basis of these results, benfluthrin
is considered to be resistant to metabolism to a volatile product. Later
experiments were not monitored for volatile radioactivity.

LDE — The low dose experiment consisted of five rats of each sex given
one oral dose of 0.5 mg a.s./kg bw of **C-benfluthrin. The gavage dose
was administered in a total volume of 0.5 ml polyethylene glycol.

HDE - The high dose experiment consisted of five rats of each sex given
one oral dose of 5 mg a.s./kg bw of “C-benfluthrin (108.8-115.4 .Ci).
The gavage dose was administered in a total volume of approximately
0.5 ml polyethylene glycol.

SHDE - The supplemental high dose experiment consisted of two rats
of each sex given one oral 0.5 ml gavage dose of 200 mg a.s./kg bw of
benfluthrin, mixed radiolabelled and non-radiolabelled.

LDCE — The low dose chronic experiment consisted of 10 rats of each
sex dosed orally for 14 consecutive days with 0.5 mg a.s./kg bw non-
radioactive benfluthrin. On day 15, five of the ten rats of each sex were
additionally treated with one dose of radiolabelled benfluthrin at a dose
of 0.5 mg a.s./kg bw and tracked as in the single dose experiments.
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Disposition and recovery of Excretion of radioactivity was rapid in all experiments (LDE, HDE,
radioactivity (**C- SDHE, LDCE). At 8 hours, 34-47% of administered radioactivity was

benfluthrin)

Toxic effects, clinical signs
Dermal irritation
Metabolites

recovered in the urine; at 24 hours 73-86% had been recovered, and
74-90% had been excreted in the urine by 48 hours. Within 48 hours 8-
24% of administered radioactivity had been recovered in the faeces, the
majority within 24 hours. No differences were seen between sexes or
experimental groups with the exception that the renal to faecal ratio
was reduced to 3.1:1 in the SHDE (from 7.8 to 11.2:1 in LDE, LDCE,
and HDE). This reduction in renal to faecal ratio was thought to be due
to saturation of the rats’ enzyme systems and caused more
unmetabolized benfluthrin to be excreted in the faeces.

Radioactive residue was highest in the liver and kidney for all animals.
Additionally, female rat tissues had generally higher residues than
males. The tissue with the lowest radioactive residue was the brain.
Not more than 1% of administered radioactivity remained in any one
tissue 48 hours after dosing in any experiment. A total of 2% or less of
the administered radioactivity was found in tissues and carcasses in all
experiments.

Tissues tested for remaining radioactivity at 48 hours: blood, brain,
bone, fat, gonads, heart, kidney, liver, lung, muscle, skin, spleen,
thyroid, Gl tract, carcass. 1% of administered radioactivity remained
in the livers of males of the LDE and HDE tests, and the Gl tract of
males in the LCDE test. All other tissues retained <1% administered
radioactivity.

No effects were described.

No effects were described; this was an oral study.

There were two major radioactive peaks found in HPLC analysis of the
urine. Peak One was identified as tetrafluorobenzoic acid (50-69% of
the administered activity), and Peak Two was a glucuronic acid
conjugate of tetrafluorobenzyl alcohol (14-43% of administered
activity). No differences in the percentage of tetrafluorobenzoic acid
and tetrafluorobenzyl glucuronide excreted were noticed between sexes
or experimental groups.

Several unidentified radioactive components comprising 1-4% of the
administered activity were seen in the composite urine samples, but no
one component accounted for >1% of the activity.

In the faeces, HPLC analysis showed one major peak that co-
chromatographed  with  benfluthrin.  Unmetabolized  benfluthrin
accounted for 1-3% of administered radioactivity in the LDE, HDE, and
LDCE, but represented 10-22% in the SHDE. Other radioactive peaks
were detected but none accounted for >2% of administered
radioactivity.
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Materials and methods

Results and discussion

Applicant's Summary and conclusion

A preliminary set of experiments indicated that the major route of
excretion of *C-benfluthrin after a single oral gavage dose of 0.5 mg/kg
was in the urine within 48 hours. Ten animals of each gender were
therefore dosed with 0.5 mg/kg radiolabelled benfluthrin in a low dose
oral experiment, ten of each gender with 5.0 mg/kg in a high dose oral
experiment, and two of each gender with 200 mg/kg in a supplemental
high dose oral experiment. Ten animals of each gender were also given
a gavage dose of 0.5 mg/kg for 14 consecutive days, then five of each
gender were given an additional dose of radiolabelled benfluthrin. The
excretion of the animals was tracked for 48 hours, and the urine, faeces,
tissues, and a cage wash were analyzed for radioactivity.

This test is consistent with EC Method B.36, Toxicokinetics. There was
no direct determination of plasma level or time curve for excretion of
radiolabel, but tissue sampling for residues indicated residues to be
highest in tissues known to be affected by benfluthrin from other studies
and so is consistent. There are no other relevant deviations from the
guidelines.

Benfluthrin was rapidly absorbed and metabolized in rats. 48 hours
after oral dosing 96-98% of the administered activity was excreted in
the urine and faeces. Approximately 1-2% remained in tissues. The
major route of excretion was the urine (74-88%), which was similar in
each gender and all but the highest dose group. The highest dose group
excreted a greater proportion, although not the majority, in the faeces.
This is thought to be due to decreased absorption and/or saturation of X
enzymatic detoxification systems. The major metabolites of benfluthrin
are tetrafluorobenzoic acid and the glucuronic acid conjugate of
tetrafluorobenzyl alcohol.

The dose-response information that can be derived from this study is
that the highest dose tested, 200 mg/kg, appears capable of saturating
the uptake/metabolizing enzyme system in the rat. This is not correlated
with clinical signs, and therefore does not represent a LOAEL. All other
doses, including single 0.5 mg/kg and 5.0 mg/kg, and multiple 0.5 mg/kg
doses (15 doses) did not produce metabolic or excretory effects different
from each other. In no case were adverse clinical signs noted.

Conclusion
Reliability 1
Deficiencies None
Evaluation by Competent Authorities
Evaluation by Rapporteur Member State
Date 30 January 2007

Materials and Methods

Results and discussion

The version of the applicant is acceptable, with the following correction:

3.3.9 The total radioactivity based on literature estimates of % body weight was
stated to be for muscle 50%, not 11% as reported by the applicant.

4.1 — The conclusion of this study needs specification. Based on the results from
the preliminary expired air experiment, the tetrafluorobenzyl-methylene moiety of
benfluthrin is considered to be resistant to metabolism to a volatile product.

4.6 Correction of applicants summary: Peak Two is 14-34% of administered
activity (not 14-43%).

In addition to applicants summary: In LDE, HDE and LDCE, at least 88% of
total administered radioactivity, was identified.

5.2 The conclusion needs specification. The major metabolites of benfluthrin
containing the tetrafluorobenzyl-methylene moiety are tetrafluorobenzoic acid
and the glucuronic acid conjugate of tetrafluorobenzyl alcohol.
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Conclusion

Reliability
Acceptability

Conclusion of the applicant is acceptable, with the remark that the conclusion
only applies to the benzylmethylene moiety of transfluthrin. This study contains no
data on the fate of the carboxylic moiety of transfluthrin.

1

Acceptable.

Remarks No plasma levels of radioactivity or time curve for excretion of radiolabel were
determined. However, it is obvious that plasma halflife times will be short. In
addition, plasma halflifes have been determined in other, non-key studies
submitted.

Comments from ...

Date Give date of comments submitted

Materials and Methods Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion Discuss if deviating from view of rapporteur member state

Conclusion Discuss if deviating from view of rapporteur member state

Reliability Discuss if deviating from view of rapporteur member state

Acceptability Discuss if deviating from view of rapporteur member state

Remarks

Table A6.2-1.  Accountability of radioactivity from oral dosing of *C-benfluthrin (in vivo test)

(expressed as % of total administered dose)

Study Sex | Urine Faeces Renal Tissues Cage

8hrs | 8-24 hrs 24-48 | Total | 24 hrs | 24-48 | to wash
hrs hrs faecal
ratio

LDE M 454 | 39.7 2.9 87 8.6 2.0 8.7:1 1.6 1.2

(5 animals | F 38.1 | 483 2.7 86 9.5 2.2 7.8:1 15 0.9

each gender)

HDE M 41.5 44.8 4.6 87 7.7 2.8 8.7:1 1.8 1.0

(5 animals | F 47.2 40.9 25 90 6.6 14 11.2:1 1.1 1.0

each gender)

SHDE M 39.8 |34.2 2.0 74 22.7 1.2 3.1:1 0.6 0.6

(2 animals | F 349 | 459 4.4 83 13.9 1.2 5.5:1 0.8 1.1

each gender)

LDCE M 395 474 2.1 88 8.3 2.0 8.8:1 13 0.6

(5 animals | F 46.2 | 376 3.1 87 6.6 2.3 9.7:1 1.6 1.7

each gender)

Comment: Numbers represent the average of the group. Rounding affects the totals.

Table A6.2-2.  Metabolites from oral dosing of *4C-benfluthrin (in vivo test)

(expressed as % of total administered dose)

Study Sex Tetrafluorobenzoic acid | Tetrafluorobenzyl Others Total

glucuronide

LDE M 62 25 <1 87

(5 animals | F 67 20 1 88

each gender)

HDE M 54 30 2 86
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(5 animals | F 69 18 3 90
each gender)
SHDE M 59 14 <1 73
(2 animals | F 66 16 2 84
each gender)
LDCE M 50 34 4 88
F 63 21 4 88
Comment: Numbers represent the average of the group. Rounding affects the totals.
3.1.1.2 Study 2 - Acute oral toxicity in the mouse
Doc. I11A/Section A6.1.1 Acute Toxicity
BPD Data  set 1A/ Acute oral toxicity in the mouse
Annex Point V1.6.1.1
Reference Official
use only
Data protection Yes
Data owner Bayer CropScience
Companies with letters of
access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description

Purity

Stability

Test Animals

Species

Strain

Source

Sex

Age/weight at study initiation

Number of animals per group
Control animals
Administration/

Exposure

Postexposure period

Type
Concentration

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

OECD 401 (1981)

Yes

No

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

130187

As given in sections 2 and 3

Dark brown solid/liquid

94.5%

Test substance was stored in a laboratory cabinet (at 21.5-24°C) and
kept stable throughout the study.

Mouse

NMRI (SPF-Han)

Versuchstierzucht Winkelmann, Borchen, Kreis Paderborn
Male and female

4 — 5 weeks

Weight range of 20 — 28 g (males) and 20 — 25 g (females)
5 mice/sex/group

No

Oral

14 days
Oral

Gavage to fasted animals (16 hours)
Males: 100, 160, 250, 500, 630, 710, 1000, 1600 and 5000 mg/kg bw
Females: 100, 250, 500, 630, 710, 1000 and 5000 mg/kg bw
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Doc. I11A/Section A6.1.1
BPD Data set 1A/
Annex Point VI1.6.1.1

Acute Toxicity
Acute oral toxicity in the mouse

Vehicle

Concentration in vehicle

Total volume applied

Controls

Examinations

Method of determination of
LDso

Further remarks

Clinical signs

Pathology

Other
LDso

Materials and methods

Results and discussion

Polyethylene glycol E 400

Not stated

5 or 10 mL/kg

None

Clinical observations, necropsy, body weight

Rosiello, Essigmann and Wogan as modified by Pauluhn based on
Bliss, Litchfield and Wilcoxon, Finney, Weil, Thompson, Miller and
Tainter

None

Results and Discussion

At 250 mg/kg and higher most of the animals died within 24 hours
after dosing. No mortality was observed in animals at 100 and 160
mg/kg. Clinical signs included apathy in all groups except 100 mg/kg
bw for both males and females. At 250 mg/kg bw tremor was
observed in both sexes, additionally females exhibited prostration on
the side. At higher doses, spasmodic tremor, dyspnoea and bristling
coasts also appeared. The symptoms were apparent for a maximum of
five days after administration. No body weight changes were observed
during the observation period.

No abnormal findings in animals sacrificed at end of study. In
animals that died during the study, the following observations were
made: lung patchy, distended; liver pale, patchy, lobulation; isolated
spleens and kidneys pale; in isolated cases dark mucus in the stomach
or stomach distended.

No other significant effects

LDso (male): 583 mg/kg bw

LDsp (female): 688 mg/kg bw

Applicant's Summary and conclusion

Test material is NAK 4455, Batch no. 130187, and has a purity of
94.5%. The study was carried out against the following guidelines:
OECD Guideline for Testing of Chemicals, Section 4: Health Effects,
No. 401 — “Acute Oral Toxicity”, adopted 12" May 1981.

A single dose of the test material made up in polyethylene glycol E
400 was administered by gavage to groups of fasted male and female
NMRI (SPF-Han) mice at doses of 100, 160 (male only), 250, 500,
630, 710, 1000, 1600 (male only) and 5000 mg/kg bw.

Clinical signs and bodyweight were recorded for 14 days post
administration. All animals were subjected to macroscopic
examination at death.

At 250 mg/kg and higher most of the animals died within 24 hours
after dosing. At 160 mg/kg and higher, the symptoms observed point
to an effect of the test compound on the nervous system. These
symptoms were apparent for a maximum of five days after
administration and disappeared rapidly during the observation period.
A dose of 100 mg/kg bw appeared to be well tolerated with no
symptoms.

No effects on body weight gain were observed.

Animals that died during the study had some organs that were pale,
patchy and/or distended.

The LD50 was calculated to be 583 mg/kg bw for males and 688
mg/kg bw for females.

Based on the results of this study, the General Classification and
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Doc. I11A/Section A6.1.1

BPD Data set
Annex Point VI1.6.1.1

HA/

Acute Toxicity
Acute oral toxicity in the mouse

Labelling Requirements for Dangerous Substances and Preparations,
as stated in Annex IV to Commission Directive 93/21/EC, indicate
that a classification of ‘harmful’ is warranted.

Conclusion
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State
Date 24-01-2007

Materials and Methods
Results and discussion

The version of the applicant is acceptable

4.1 first sentence is confusing. Sentence should read something like: Of the
animals that died at doses of 250 mg/kg bw or higher, most animals died within
24h after dosing. Otherwise the version of the applicant is adopted

Conclusion The version of the applicant is adopted; LDso O(male) =583 mg/kg bw
LDso (female) = 688 mg/kg bw
Reliability 1
Acceptability acceptable
Remarks Study is referred to as Report No. T 4025025 which should be T 3025123
Comments from ...
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Reliability Discuss if deviating from view of rapporteur member state

Acceptability Discuss if deviating from view of rapporteur member state

Remarks

Table A6.1-1.  Acute Oral Toxicity

Dose Number of dead /

[mg/kg number of | Time of

bw] investigated death (range) | Observations

100 0/10 n/a No abnormal signs during the observation period.

1602 0/5 n/a Slight apathy observed in male (only sex tested) mice
beginning shortly after administration and lasting 2 hours —
3 days.

250 1/10 35h Apathy and tremor observed in mice of both sexes,
prostration on side observed in female mice. Apathy
resolved within 1 day, other symptoms resolved within 4.3
hours. No pathological findings.

500 2/10 49-24h Apathy and tremor observed in mice of both sexes,
prostration on side observed in male mice. Apathy
resolved within 2 days, other symptoms resolved within 1
day. One animal with lung distended, one animal with
patch lung and dark mucous in glandular stomach.

630 6/10 24 h Apathy and tremor seen in female mice. Apathy, tremor,
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spasmodic tremor, prostration on side, dyspnoea, and
bristling coat seen in males. All symptoms resolved within
3 days. One male with slightly patch liver, one male with
slightly patch lung and liver, one male with distended
stomach filled with dark mucous and yellowish-urine filled
bladder, one female with slightly patchy liver, one female
with slightly patchy liver and distended lung.

710

5/10

3.7-24h

Apathy and tremor seen in both sexes. In female mice,
spasmodic tremor and prostration on side also observed.
All symptoms resolved within 3 days. One male with
distended lung, one male with slightly pale, patchy liver,
one male with slightly pale patchy liver and slightly patchy
lung; one female with slightly patch liver and dark mucous
in glandular stomach, one female with pale patchy liver.

1000

8/10

15-24h

Apathy, tremor, spasmodic tremor, prostration on the side
observed in both sexes. Bristling coat observed in females.
All symptoms resolved within 2 days. Four males with
distended lungs, one with slightly pale liver; one female
with lung distended and slightly pale liver, one female with
lung distended, one female with liver, spleen and kidneys
slightly pale and ulceroid foci in stomach, one female with
slightly patchy liver.

10003

2/5

24 h

Apathy, tremor, spasmodic tremor and bristling coat
observed in males (only sex tested). All symptoms
resolved within 5 days. One male with slightly pale patch
liver, pale spleen, dark mucous in glandular stomach, one
male with dark mucous in stomach, distended intestinal
tract.

Continued

Table A6.1-1. continued

1600?

5/5

15-24h

Apathy, tremor, spasmodic tremor and prostration on side
observed in males (only sex tested). All symptoms
resolved within 1 day. Four animals with distended lung,
two with slight liver lobulation, three with pale livers, one
with pale kidney and stomach filled with dark mucous.

5000°

9/10

1-47h

Tremor, spasmodic tremor and prostration on side
observed in both sexes. All symptoms resolved within 1
day. Nine animals with distended lung, four males and
three females with liver lobulation, one female with pale
liver.

LDso value

Male: 583 mg/kg bw
Female: 688 mg/kg bw

aMales only.

bDose not used for calculation of LDsp.

3.1.2 Human data

No data available.

3.1.3 Other data

No data available.
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3.2 Acute toxicity - dermal route

3.2.1 Animal data

Doc. I11A/Section A6.1.2

BPD

Data  set
Annex Point VI1.6.1.2

HA/

Acute Toxicity
Acute dermal toxicity in the mouse

Data protection
Data owner

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation

study

Number of animals per

group

Control animals

3.3 Administration/
Exposure

3.3.1 Post exposure
period

3.3.2  Areacovered

3.3.3  Occlusion

3.3.4  Vehicle

Reference Officia
|
use
only
Yes

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

OECD 402 (1987)

US EPA OPPTS § 870.1200 (1998)

Directive 67/548/EEC Annex V, B.3 (1992)

Yes

No

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

816779504

As given in sections 2 and 3

Clear, colourless liquid

95.8%

Test substance was stored at room temperature and kept stable
throughout the study.

Mouse

NMRI:WU

Harlan Winkelmann GmbH, Borchen, District of Paderborn
Male and female

8 weeks

Weight range of 36 — 41 g (males) and 25 — 30 g (females)
5 mice/sex/group

No
Dermal

14 days

Dermal

5 cm? site

Occlusive

None, undiluted test substance was used
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Acute Toxicity
Acute dermal toxicity in the mouse

3.3.5 Concentration in
vehicle

3.3.6 Total volume
applied

3.3.7 Duration of
exposure

3.3.8  Removal of test
substance

3.3.9 Controls

Examinations

Method of determination of

LDso

Further remarks

Clinical signs

Pathology

Other

LDso

Materials and methods

Results and discussion

2000 or 4000 mg/kg

Not relevant (undiluted)

24 hr

Treated area was cleaned with soap and water.

None
Clinical observations, necropsy, body weight
No statistical analysis was necessary for determining the LDs.

None

Results and Discussion

At 2000 mg/kg bw and above, temporary tremor was observed in both
sexes. In one male, piloerection, decreased motility and reactivity,
laboured breathing and narrowed palpebral fissure were observed up to
day 15. Additionally, this animal had decreased body weight on day 8.
This animal was later discovered to have a non treatment related
adhesion in the fatty tissue of the abdominal cavity. At 4000 mg/kg bw,
motility was affected and temporary convulsions occurred. The
symptoms began on day 2 and continued up to day 7 of the study.

No treatment-related abnormal findings in animals sacrificed at end of
study. In animals that died during the study, the following observations
were made: autolysis; discoloration or pale liver, spleen, kidney.

One animal of each sex died in the 4000 mg/kg bw group. Treatment
area was reddened in all animals in the 4000 mg/kg bw group.

The LDsp was > 4000 mg/kg bw (highest dose tested) for both males
and females.

Applicant's Summary and conclusion

Test material is NAK 4455, Batch no. 816779504, and has a purity of
95.8%. The study was carried out against the following guidelines:
OECD Guideline for Testing of Chemicals, Section 4: Health Effects,
No. 402 — “Acute Dermal Toxicity”, adopted 24 February 1987; Health
Effects Test Guidelines (OPPTS § 870.1200), Acute Dermal Toxicity
(U.S. EPA, EPA 712-C-98-192, August, 1998); Annex V, Part B.3
(acute toxicity [dermal]) to Directive 67/548/EEC of the Council of the
European Communities as amended by Directive 92/69/EEC (1992).

A single dose application was made to a 5 cm? area of body surface on
the clipped dorsum of the mouse. The undiluted test substance was
applied onto the gauze layer of an airtight coated bandage and secured
using stretch tape and removed 24 hours after application. The test site
was washed with soap and water to remove any residual test material.
Five animals of each sex were dosed with either 2000 or 4000 mg test
material/kg bw.

Clinical signs and bodyweight were recorded for 14 days post
administration. All animals were subjected to macroscopic examination
at death.

Based on the result that the lethal dose was more than 4000 mg/kg bw
(the highest concentration tested) an LDso value was not calculated.

At 2000 mg/kg bw and above, temporary tremor was observed in both
sexes. At 4000 mg/kg bw, motility was affected and temporary
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Acute Toxicity
Acute dermal toxicity in the mouse

convulsions occurred. The symptoms began on day 2 and continued up
to day 7 of the study.

No treatment related effects on body weight gain were observed.

Two animals (one each male and female) in the high dose group died
during the study. The male had autolysis, the female discoloured and
pale liver, spleen or kidney. No treatment related effects were seen in
animals terminated at end of study.

Based on the results of this study, the General Classification and
Labelling Requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
classification is deemed necessary.

Conclusion
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State
Date 26-01-2007

Materials and Methods

Results and discussion
Conclusion

information at 3.3.5 and 3.3.6 should be swapped.

3.3.5 Concentration in vehicle: not relevant (undiluted)

3.3.6 Total volume applied: 2000 or 4000 mg/kg bw

Otherwise, the version of the applicant is acceptable

The version of the applicant is adopted

applicant's version is adopted; LDso >4000 mg/kg bw (male and female)

Reliability 1

Acceptability acceptable

Remarks Study is referred to as Report No. T 5025026 which should be T 9067529
Comments from ...

Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.1.2-1. Acute Dermal Toxicity

Dose Number of dead /

[ma/kg number of | Time of

bw] investigated death (range) | Observations

2000 0/10 n/a No effects seen in two male and two female mice.

Temporary tremor was observed in three female and two
male mice resolving by day 3. The remaining male mouse
had piloerection, decreased motility and reactivity, and
laboured breathing from day 8 to day 15, and narrowed
palpebral fissure from day 10 to day 15, had reduced body
weight gain on day 8, and on necropsy was found to have a
large light coloured adhesion of the fatty tissue in the
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abdomen and an enlarged pale spleen. No other
pathological findings were observed.

4000 2/10 3d, 5d All animals had local reddening of skin, temporary tremors
and temporary convulsions. All symptoms were resolved
by day 7. In all animals except two females, increased
motility followed by decreased motility was observed. In
these two females, one displayed decreased followed by
increased motility, and the other only displayed increased
motility. Changes in motility had resolved by day 8. Two
animals (one each male and female) in the high dose group
died during the study. The male had autolysis, the female
discoloured and pale liver, spleen or kidney. No other
pathological findings were observed.

LDs value | > 4000 mg/kg for males and females

3.2.2 Human data

No data available.

3.2.3 Other data

No data available.

3.3 Acute toxicity - inhalation route

3.3.1 Animal data

Doc. I11A/Section A6.1.3 Acute Toxicity
BPD Data set IlA/ Acute inhalation toxicity in the rat
Annex Point V1.6.1.3

Reference Official
use only
Data protection Yes
Data owner Bayer CropScience
Companies with letters of
access

Criteria for data protection ~ Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |
Guidelines and Quality Assurance
Guideline study Yes
OECD 403 (1981)
EC B.2 (1984)
FIFRA § 81-3 (1984)
GLP Yes
Deviations No
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Acute Toxicity
Acute inhalation toxicity in the rat

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals

Species

Strain

Source

Sex

Age/weight at study
initiation

Number of animals per
group

Control animals
Administration/

Exposure

Postexposure period

Concentrations
Particle size

Type or preparation of
particles

Type of exposure

Vehicle

Concentration in vehicle
Duration of exposure
Controls

Examinations

Method of determination of
LDso

Further remarks

Clinical signs

Pathology
Other
LDso

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

250 987 (mixed batch)

As given in sections 2 and 3

Crystalline mass, brownish, solid

94.5%

Test substance was stored in at room temperature with light excluded;
stability was ensured for period of study

Rat

Bor: WISW (SPF-Cpb)

Versuchstierzucht Winkelmann, Borchen, Kreis Paderborn
Male and female

2 — 3 months

Weight range of 160 — 200 g

5 mice/sex/group

Yes, but not concurrent
Inhalation

14 days

Inhalation

Nominal concentration 5000 [mg/m3]

Analytical concentration 513 [mg/m3]

MMAD (mass median aerodynamic diameter) 1.44 [um]
* GSD (geometric standard deviation) 1.42 [um]

The aerosol was sprayed under dynamic conditions, using a nozzle and
compressed air into a cylindrical inhalation chamber with baffle
chamber. The conditions of generation of the aerosol ensure about 30
air exchanges per hour. Air flow was monitored continuously. The air
samples for analytical determination and particle distribution were taken
in the rats immediate inhalation area. NAK 4455 concentration was
analysed by GC. Particle distribution was analysed with an
aerodynamic particle size with Laser Velocimeter.

Nose/head only

Polyethylene glycol E 400:ethanol (1:1)

25% dilution (maximum achievable concentration)

4h

Vehicle exposure (not concurrent)

Clinical observations, necropsy, body weight, reflexes

Rosiello, Essigmann and Wogan as modified by Pauluhn based on Bliss,
Litchfield and Wilcoxon, Finney, Weil, Thompson, Miller and Tainter
None

Results and Discussion

No symptoms were seen in the male rats. Female rats showed slight
tremor (resolving within 5 minutes) immediately after exposure. No
effect was seen on body weight. No effect was seen on reflexes. No
mortality was seen in study.

No abnormal findings were seen in animals sacrificed at end of study.
No other significant effects

LDso (male): > 513 mg/m?®

LDso (female): > 513 mg/m?®
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HA/

Acute Toxicity
Acute inhalation toxicity in the rat

Materials and methods

Results and discussion

Applicant's Summary and conclusion

Test material is NAK 4455, mixed batch no. 250 987, and has a purity
of 94.5%. The study was carried out against the following guidelines:
OECD Guideline for Testing of Chemicals, Section 4: health Effects,
No. 403 — “Acute Inhalation Toxicity”, adopted 12" May 1981, and EC
B.2 (1984) and FIFRA 8 81-3 Acute inhalation toxicity (1984).

Groups of 5 male and female Wistar rats were head/nose exposed to
NAK 4455 for 4 hours in air at doses (analytical concentrations) of 513
mg/m3. The MMAD was 1.44 ['m, the geometric standard deviation
was approximately 1.42 ['m, making the particles readily inhalable. All
rats were sacrificed at the end of observation period.

Clinical signs and bodyweight were recorded for 14 days post
administration. All animals were subjected to macroscopic examination
at death.

Clinical signs included slight tremor in exposed female animals—
resolving within 5 minutes. No other treatment related effects were
seen.

The LDsp was calculated to be > 513 mg/m?® for males and females.
Based on the results of this study, the General Classification and
Labelling Requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
classification is necessary.

Conclusion
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State
Date 26-01-2007

Materials and Methods

Results and discussion
Conclusion

The version of the applicant is acceptable

22-3-2011: 0.513 mg/l was the highest achievable concentration.

The version of the applicant is adopted

The version of the applicant is adopted; LCso > 513 mg/m? (male and female)

Reliability 1
Acceptability acceptable
Remarks
Comments from ...
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.1.3-1. Acute Inhalation Toxicity

Dose
[mg/m’]

Number
number

of dead /

Time of
death (range)

of Observations
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investigated

0 0/20 n/a No abnormal signs during the observation period.

5002 0/10 n/a Slight tremor observed in all females. Resolved after 5
minutes. No effects in male animals. No pathological
findings.

LDso value | Male: > 513 mg/m?®

Female: > 513 mg/m?
aMales only. PDose not used for calculation of LDs.

3.3.2 Human data

No data available.

3.3.3 Other data

No data available.

3.4 Skin corrosion/irritation

3.4.1 Animal data

Doc.
A6.1.4/01

BPD Data set 1A/

I11A/Section Acute Dermal Irritation
Skin irritation study in the rabbit

Annex Point VI1.6.1.4

Data protection

Data owner

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Test material

Reference

Yes
Bayer CropScience

Officia

use
only

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |
Guidelines and Quality Assurance

Yes
OECD 404 (1981)

EC B.4. Acute toxicity (skin irritation) 1984
FIFRA Guideline No. 81.5 (1984) Primary dermal irritation

Yes
No

MATERIALS AND MethodS
NAK 4455 (transfluthrin)
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Acute Dermal Irritation
Skin irritation study in the rabbit

Lot/Batch number
Specification

Description

Purity

Stability

Test Animals

Species

Strain

Source

Sex

Age/weight at study
initiation

Number of animals per
group

Control animals
Administration/ Exposure
Application

Preparation of test substance
Test site and Preparation of
Test Site

Occlusion

Vehicle

Concentration in vehicle
Total volume applied
Removal of test substance
Duration of exposure
Postexposure period
Controls

Examinations

Clinical signs

Dermal examination
Scoring system
Examination time points
Other examinations
Further remarks

Average score
Erythema

Oedema
Reversibility

Other examinations
Overall result

Materials and methods

NAK 4455-111-4733 of June 5, 1986

As given in sections 2 and 3

Colourless liquid

95.0%

Guaranteed stability to December 26, 1986

Rabbit

HC:NZW

Interfauna UK Ltd.

Female

Adult

Weight range of 3.0 — 3.7 kg
Three

No
Dermal

Test substance was used as delivered.

Test material was place on a “Hypoallergen” dressing and applied to a 6
cm2 area of clipped intact flank. After exposure, exposed skin area was
washed with water.

Semiocclusive

None

Not applicable, no vehicle used

0.5 ml per animal

Water

4 h

1 week

Opposite flank was treated similarly, but water was used instead of test
material.

No

Yes

Draize

60 min, 24 h, 48 h, 72 h and 1 week
None

Results and Discussion

Average score for all animals at 24, 48, 72 h was 0.

Average score for all animals at 24, 48, 72 h was 0.

Not applicable

None stated

Primary irritation score 0.0 (total score of skin reaction over 72 hours)
Applicant's Summary and conclusion

Test material is NAK 4455, batch no. NAK 4455-111-4733 of June 5,
1986, and has a purity of 95.0%. The study was carried out against the
following guidelines: EC B.4. Acute toxicity (skin irritation) 1984;
OECD 404 (1981), Acute Dermal Irritancy/Corrosivity, US EPA FIFRA
81.5 (1984) Primary dermal irritation.

The test material was applied as a single dose (0.5 mL) to a
“hypoallergen” dressing (treated area ~ 6 cm?); the dressing was applied
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Skin irritation study in the rabbit

Results and discussion

to the clipped flank of three New Zealand White rabbits. The opposite
flank was treated the same way, but water was applied to the dressing.
Dressing were fastened with semiocclusive elastic adhesive tape and
removed after 4 hours. Treated areas were washed with water.

Dermal reactions were observed 1, 24, 48, 72 hours and 1 week after
removal of the dressings and scored in accordance with the Draize scale.
No erythema or oedema was observed at any timepoint.

Based on the results of this study, the General Classification and
Labelling requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
risk phrase is required for transfluthrin in respect of its irritancy to skin.

Conclusion
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State
Date 05-02-2007

Materials and Methods
Results and discussion
Conclusion

The version of the applicant is acceptable
The version of the applicant is adopted
Transfluthrin is not a skin irritant

Reliability 1
Acceptability acceptable
Remarks -
Comments from ...
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

3.4.2 Human data

No data available.

3.4.3 Other data

No data available.
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3.5 Serious eye damage/eye irritation

3.5.1 Animal data

Doc. I11A/ Section 6.1.4/02
BPD Data set [IIA/
Annex Point V1.6.1.4

Acute Eye Irritation
Eye irritation study in the rabbit

Data protection

Data owner

Companies with letters of
access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description

Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation
Number
group
Control animals
Administration/

Exposure

Preparation of test substance
Amount of active substance
instilled

Exposure period

study

of animals per

Postexposure period
Examinations

Reference Officia
|
use
only
Yes

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

OECD 405 (1981)

EC B.5. Acute toxicity (eye irritation) 1984

FIFRA Guideline No. 81.4 (1984) Primary eye irritation
Yes

No

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

NAK 4455-111-4733 of June 5, 1986

As given in sections 2 and 3

Colourless liquid

95.0%

Guaranteed stability to December 26, 1986

Rabbit

HC:NZW

Interfauna UK Ltd.

Female

Adult

Weight range of 3.0 — 3.7 kg
Three

No

Test substance was used as delivered

0.1 ml

24h (Single instillation, eye was rinsed with physiological saline after

exposure period)
1 week
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1A/ Eye irritation study in the rabbit

Ophthalmoscopic
examination

Scoring system
Examination time points
Other investigations
Further remarks

Clinical signs

Average score
Cornea

Iris
Conjunctiva
Redness
Chemosis
Reversibility

Other
Overall result

Materials and methods

Results and discussion

Yes, treated eyes were examined for local reaction visually and with the
aid of optical instruments. In addition, dacryorrhoea (discharge) was
assessed. After observation at 24 h (and later in case of positive
findings), 1% fluorescein stain was use to further examine the eye.
Draize

60min, 24h, 48h, 72h and 1 week

None

None

Results and Discussion

No abnormality was observed in any animals during the experimental
period.

Average scores for all animals at 24, 48, 72 h was 0
Average scores for all animals at 24, 48, 72 h was 0

Average scores for all animals at 24, 48, 72 h was 0

Average scores for all animals at 24, 48, 72 h were 0.3, 0, 0

Yes

Chemaosis was completely reversible within 24 hr

None

The maximum mean total score (MMTS) was 0, 72 hrs after application.
Applicant's Summary and conclusion

Test material is NAK 4455, batch no. NAK 4455-111-4733 of June 5,
1986, and has a purity of 95.0%. The study was carried out against the
following guidelines: EC B.5. Acute toxicity (eye irritation) 1984;
OECD 405 (1981), Acute Eye Irritancy/Corrosivity, US EPA FIFRA
81.4 (1984) Primary eye irritation.

The test material was instilled (0.1 mL) into one conjunctiva sac of the
lower eyelid of each of the three New Zealand White rabbits. The
eyelids were closed for one second after application in order to prevent
loss of the test material. The remaining eye of each animal was left
untreated as a control. Twenty-four hours after instillation, the treated
eye was rinsed with physiological saline.

Local reactions were observed 1, 24, 48, 72 hours and 1 week after
application and scored in accordance with the Draize scale.

Slight chemosis was observed in 1 animal at 24 hours. No other
reactions were seen at 24, 48 or 72 hours. Based on these results, the
maximum mean total score (MMTS) was 0, 72 hrs after application.
Based on the results of this study, the General Classification and
Labelling requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
risk phrase is required for transfluthrin in respect of its irritancy to the
eye.

Conclusion
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State
Date 05-02-2007

Materials and Methods

The version of the applicant is acceptable
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1A/ Eye irritation study in the rabbit

Results and discussion

5.2 Second paragraph should be moved to 5.3 (conclusion)
Otherwise the version of the applicant is adopted

Conclusion Transfluthrin is not an eye irritant

Reliability 1

Acceptability acceptable

Remarks At t=1h considerable chemosis, redness and dacryorrhoea are observed.
Comments from ...

Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.1.4 (02) -1.

Eye irritation study

Cornea Iris Conjunctiva
redness | chemosis

score (average of animals investigated) 0to 4 0to?2 0to3 0 tod
60 min 0 0 1 2.3
24 h 0 0 0 0.3
48 h 0 0 0 0
72h 0 0 0 0
Average 24h, 48h, 72h 0 0 0 0.1
Area effected n/a n/a n/a n/a
Maximum average score (including area affected, max 110) |n/a n/a n/a n/a
Reversibility” n/a n/a n/a C
Average time for reversion n/a n/a n/a <24h
Give method of calculation maximum average score. n/a n/a n/a n/a
* c: completely reversible

nc: not completely reversible

n: not reversible

3.5.2 Human data

No data available.

3.5.3 Other data

No data available.

3.6 Respiratory sensitisation
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3.6.1 Animal data

No data available.

3.6.2 Human data

No data available.

3.6.3 Other data

No data available.

3.7 Skin sensitisation

3.7.1 Animal data

Doc. 1A/ Section A6.1.5  Skin sensitisation
BPD Data set [IIA/ Skin sensitisation in the Guinea pig (Buehler Test)
Annex Point VI1.6.1.5

Reference Official
use only
Data protection Yes
Data owner Bayer CropScience
Companies with letters of
access

Criteria for data protection ~ Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |
Guidelines and Quality Assurance
Guideline study Yes
OECD 406 (1981)
FIFRA Guideline No. 81.6 (1984)
EC Guideline 84/449 Acute toxicity—Sensitisation of skin (1984)

GLP Yes

Deviations No
MATERIALS AND MethodS

Test material NAK 4455 (transfluthrin)

Lot/Batch number 250987

Specification As given in sections 2 and 3

Description Solid brown mass (at room temp), after melting (at 50°C): brown-
yellow clear liquid

Purity 95.0%

Stability Stable until October 27 1988

Preparation of test substance for induction: used as delivered (melted)

for application for challenge: used as delivered (melted)

Pretest performed on irritant No

effects

Test Animals

Species Guinea pigs

Strain DHPW (SPF)

Source Winkelmann, Borchen, Kreis Paderborn
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Skin sensitisation
Skin sensitisation in the Guinea pig (Buehler Test)

Sex

Age/weight at study
initiation

Number of animals per
group

Control animals
Administration/
Exposure
Induction schedule

Way of Induction
Concentrations used for
induction

Concentration Freunds

Complete Adjuvant (FCA)
Challenge schedule

Concentrations used for
challenge
Rechallenge
Scoring schedule
Removal of
substance

Positive control substance

the  test

Examinations
Pilot study
Further remarks

Results of pilot studies
Results of test

24h after challenge
48h after challenge

Other findings

Overall result

Materials and methods

Male

5 — 7 weeks

Body weight range of 348 to 428 g.
12 animals per group

Yes, 12 for first challenge, 12 kept ready for possible second challenge
Non-Adjuvant

Day 0 — day —7 — day 14

Topical

Occlusive

0.5 ml undiluted test substance was applied to a hypoallergenic dressing
and the left flank of the animal. A similar dressing without test
compound was applied to the animals in the control group.

Not applicable

The challenge phase was carried out on day 28 (4 weeks after first
induction). Dermal responses were assessed 24, 48 and 72 hours after
application.
0.5 ml undiluted test compound
No

24h, 48h, 72h after challenge

Test substance was removed after 24 hours; any test material residue
was removed with sterile physiological saline solution.

Not stated, however the strain’s sensitivity for sensitisation tests is

checked at regular intervals and documented.
No

Results and Discussion

Not applicable

No skin reactions were observed in treated (0/12) or control (0/12)
animals.

No skin reactions were observed in treated (0/12) or control (0/12)
animals.

Body weights were measured before the start and at the end of the
study. The body weights of all animals increased normally during the
experiment. No clinical symptoms were noted.

Based on the results obtained NAK 4455 was considered to have no
sensitising potential under the conditions of this test.

Applicant's Summary and conclusion

Test material is NAK 4455, batch no. 250987, and has a purity of 95%.
The study was carried out against the following guidelines: OECD 406
Skin Sensitisation (1981), FIFRA Guideline No. 81.6 (1984), EC
Guideline 84/449 Acute toxicity—Sensitisation of skin (1984).

Test groups consisted of: NAK 4455 sensitised group of 12 males, 12
control males for test material.

Induction phase: Induction occurred three times (every 7 days). 0.5 ml
undiluted test substance was applied to a hypoallergenic dressing and
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HA/

Skin sensitisation
Skin sensitisation in the Guinea pig (Buehler Test)

Results and discussion

applied to the shorn left flank of the animal and fastened with an
occlusive dressing. The animals in the control group were treated the
same way, however no compound was applied to the dressing. After 6
hours, the dressing was removed and residue washed off with
physiological saline.

Challenge phase: Challenge occurred 4 weeks after 1% induction. 0.5 ml
undiluted test substance was applied to a hypoallergenic dressing and
applied to the shorn left flank of the induced and control animals and
fastened with an occlusive dressing. A dressing without test material
was applied to the right flank of all animals as a control. After 6 hours,
the dressing was removed and residue washed off with physiological
saline.

Dermal response was assessed 24 h after removal of induction dressing
and 24, 48 and 72 h after removal of challenge dressing. Current
guidelines call for 20 animals per group for a Buehler test and
concurrent positive controls. The strain used for this test is regularly
tested for sensitivity with positive controls, thus the lack of concurrent
positive control is not expected to affect results. Due to the complete
lack of irritation or sensitisation potential of this compound, the use of
12 animals rather than 20, is not expected to affect the results.

The results from the challenge procedure with NAK 4455 indicated that
no animals gave a positive response indicative of delayed contact
hypersensitivity. The sensitization rate was estimated to be 0% (positive
animals/all tested animals = 0/20).

Based on the results of this study, the General Classification and
Labelling requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
risk phrase is required for transfluthrin in respect of its skin sensitizing
potential.

Conclusion

Reliability 2

Deficiencies Yes
Current guidelines call for 20 animals per group for a Buehler test and
concurrent positive controls. The strain used for this test is regularly
tested for sensitivity with positive controls, thus the lack of concurrent
positive control is not expected to affect results. Due to the complete
lack of irritation or sensitisation potential of this compound, the use of
12 animals rather than 20, is not expected to affect the results.
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State

Date 05-02-2007

Materials and Methods
Results and discussion
Conclusion

Reliability
Acceptability
Remarks

The version of the applicant is acceptable

The version of the applicant is adopted

Although the study does not comply with the OECD 406 data requirements, the 12
animals do not show signs of sensitisation. In view of the negative GMPT study
(considered not a key study by the applicant) it is concluded that transfluthrin is
not a skin irritant.

2

acceptable
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Skin sensitisation

Skin sensitisation in the Guinea pig (Buehler Test)

Date
Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Comments from ...

Give date of comments submitted
Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.1.5-1. Skin sensitisation test

Inductions Buehler test Observations/Remarks
day of treatment

Induction 1 day O 0.5 ml of undiluted NAK 4455

Induction 2 7 0.5 ml of undiluted NAK 4455

Induction 3 14 0.5 ml of undiluted NAK 4455

challenge 28 0.5 ml of undiluted NAK 4455

scoring 1 24 h No skin reaction in all test and control animals.
scoring 2 48 h No skin reaction in all test and control animals.

Table A6.1.5-2. Result of skin sensitisation test

Number of animals
number of animals in group

with signs of allergic reactions

/

Negative control Test group Positive control
scored after 24h 0/12 0/12 n/a
scored after 48h 0/12 0/12 n/a

n/a: not available

3.7.2 Human data

No data available.

3.7.3 Other data

No data available.

3.8 Germ cell mutagenicity

3.8.1 Invitro data
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3.8.1.1 Study 1 - In-vitro gene mutation study in bacteria

Doc. 1A/ Section A6.6.1 Genotoxicity in vitro
BPD Data set 1A/ Annex In-vitro gene mutation study in bacteria (Salmonella and E.coli

Point VI1.6.1 reverse mutation assay )
Reference Officia

|
use
only

Data protection Yes

Data owner Bayer CropScience

Companies with letters of

access

Criteria for data protection ~ Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its inclusion on Annex |
2 Guidelines and Quality Assurance

2.1 Guideline study Yes. Methods used are comparable to OECD 471 “Bacterial Reverse
Mutation Test” (1997)

GLP Yes

Deviations This study lacks the fifth strain of bacteria recommended to detect AT
reversion, such as E. coli WP2 uvrA or S. Typhimurium TA102.
3 MATERIALS AND MethodS

3.1 Test material NAK 4455, common name transfluthrin

3.1.1 Lot/Batch number  Batch No. 130187

3.1.2  Specification As given in Section 2 of Doc 1A

3.1.2.1 Description Dark brown liquid stored at room temperature

3.1.2.2 Purity 94.5%

3.1.2.3 Stability The sample used was analysed and approved for a minimum of the test

period. A stability test in the solvent did not detect any relevant
indication of a change in the active substance (a.s.).

3.2 Study Type Bacterial reverse mutation test

3.2.1  Organism/cell type S. typhimurium :
TA 1535, TA 1537, TA 98, TA 100. Four plates were used per strain,
substance (with or without S9 mix) and dose. All bacterial strains were
tested for histidine dependence, ampicillin resistance, crystal violet
sensitivity, and UV sensitivity to confirm suitability of the stocks.

3.2.2  Deficiencies / No E. coli or S. Typhimurium TA102 strains were used to detect cross-

Proficiencies linking mutagens.

3.2.3  Metabolic S9-mix used:

activation system Animal species: Male Sprague-Dawley rats, body weight 200-300g
Organ: Liver
Induction: Yes, single i.p. injection of Aroclor 1254 in corn oil (500
mg/kg)

3.2.4  Positive control The following substances were used:

sodium azide (Na-Az), positive control for TA 1535 strain during non-
activation conditions

nitrofurantoin (NF), positive control for TA 100 strain during non-
activation conditions

4-nitro-1,2-phenylene diamine (4-NPDA), positive control for TA 1537
and TA 98 strains during non-activation conditions

2-amino-anthracene (2-AA) positive control for all strains during
activation from the S9 mix
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Doc. 1A/ Section A6.6.1
BPD Data set 1A/ Annex
Point VI1.6.1

Genotoxicity in vitro
In-vitro gene mutation study in bacteria (Salmonella and E.coli
reverse mutation assay )

3.3

Administration /

Exposure; Application of
test substance

3.3.1  Concentrations

3.3.2  Way of application

3.3.3  Pre-incubation time

3.3.4  Number of

replicates

3.3.5  Confirmatory assay

3.3.6  Other modifications

3.4 Examinations

3.41 Number of cells

evaluated

4.1 Genotoxicity

4.1.1 without metabolic
activation

4.1.2 with metabolic
activation

4.2 Cytotoxicity

An initial test was run with transfluthrin ranging from 20 — 12500
uglplate. Based on the detected cytotoxicity in the initial tests, doses
chosen for the second set of mutagenicity tests fell between 775 and
12400 wg/plate.

Positive controls: Na-Az - 10 ug/plate, NF - 0.2 wg/plate, 4-NPDA — 0.5
or 10 wg/plate, and 2-AA — 3 wg/plate.

Solutions of all substances were prepared in dimethylsulfoxide (DMSO).
All components of each plate were mixed and plated at the start of the
incubation period.

None.

Each assay condition was replicated 4 times simultaneously and the
results averaged for reporting in the study. The averaged numbers are
given in Table 6.6.1-01.

Table 6.6.1-01 reports data for each dose each time that dose was used
in the assay.

First test: 0, 10, 20, 100, 500, 2500 12,500 pg/plate. Due to a.s.
toxicity, doses chosen for a repeat test ranged from 775 to 12,400
ualplate.

Second test: 0, 775, 1550, 3100, 6200, 12,400 g/plate.

Confirmatory third test: 0, 775, 1550, 3100, 6200, 12,400 rqg/plate.
Initial results were confirmed by a second, and at some concentrations a
third, assay.

Substance toxicity was assessed in three ways. First, background
growth on the plates was assessed and indicated if it was reduced.
Second, the substance was considered toxic if the count of mutants per
plate was clearly lower than the control in a dose-responsive manner.
Third, a titre of total bacterial count was determined.

A test result was evaluable if the positive and negative control values
fell within the expected range according to the literature and historical
experience of the lab. A result for transfluthrin was considered
evaluable if it provided indications of mutagenesis even while not
satisfying standard criteria, and the test was repeated by at least two
further tests.

A reproducible dose-related increase in mutant counts for at least one
strain is considered positive, and about double the negative control
count should be reached. If there was no reproducible dose-related
increase for at least one strain, the test was considered negative.

Results and Discussion

No
No
Yes; doses up to 500 g/plate did not lead to bacteriotoxic effects.

Doses above this had bacteriotoxic effects specific to each strain.
Applicant’s Summary and conclusion
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Genotoxicity in vitro
In-vitro gene mutation study in bacteria (Salmonella and E.coli

Point VI1.6.1 reverse mutation assay )
5.1 Materials and Transfluthrin, batch 130187 at 94.5% purity, was dissolved in DMSO
methods vehicle and added to test strains of bacteria with and without S9 mix

Results and discussion

onto Petri plates of solid agar. The plates were incubated at 37°C for 48
hours, then the colonies counted using an automatic counter. The
protocol corresponds to OECD TG 471 “Bacterial Reverse Mutation
Test” (1997) except for the lack of a fifth E coli or TA 102 bacterial test
strain.

Transfluthrin was tested in a range from 20-12,500 yg/plate on four
tester strains of bacteria — TA 1535, TA 100, TA 1537, and TA 98. The
doses selected within this range were based on cytotoxicity observed
above 500 pg/plate. Each condition was tested on four plates, and the
results given as the mean value of those plates. Positive and negative
controls were run concurrently. Positive controls for the tests without
metabolic activation were specific for each bacterial strain; Na-Az was
used with TA 1535, NF was used with TA 100, 4-NPDA was used for
TA1537 and TA 98. 2-AA was the positive control for all strains in tests
with S9 metabolic activation. The negative control was 0.1 ml DMSO.
No untreated negative control was used since the literature and
experience of this laboratory indicates that DMSO does not have an
effect on spontaneous mutation rate of these test strains.

Laboratory criteria for acceptability of the test, and for a positive or
negative result, were stated.

No detectable biologically relevant change in value from the respective
negative control was detected. No mutagenic effects attributable to
transfluthrin were seen. The positive and negative controls induced the
expected range of values, demonstrating the system’s sensitivity and the
activity of the S9 mix.

See data summary in Table A6.6.1-01

Conclusion Under the conditions of this assay, transfluthrin was not genotoxic.
Reliability 2
Deficiencies Lack of one type of test strain as recommended by OECD 471. The
study complied with the guideline of the day; the deficiency is not
thought to markedly impair the value of the study.
Evaluation by Competent Authorities
Evaluation by Rapporteur Member State
Date 17-4-2007

Materials and Methods
Results and discussion
Conclusion

Reliability
Acceptability

Remarks

Applicants version is acceptable.

Applicant's version is adopted

Transfluthrin is negative in the 4 bacterial strains tested, but to comply with
OECD 471, a 5" bacterial strain should have been tested.

1

Acceptable, except for the lack of testing the substance in the 5™ bacterial test
strain (i.e. E.Coli WP2 uvrA or TA 102)

A second, non-key, gene mutation study in bacteria was submitted, confirming the
negative results with and without S9-mix in the same 4 bacterial strains. No
bacteriotoxicity was seen up to the highest dose tested (12500 ui/plate) but
precipitation of test substance was noted in dose levels of 2500 ug/plate and
higher.

A non-key study in the yeast Saccharomyces cerevisiae D7 showed no mitotic
recombination induced by transfluthrin in presence or absence of S9-mix.
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Date

Materials and Methods

Results and discussion

Comments from ...
Give date of comments submitted

and

summary

and

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss additional relevant discrepancies referring to the (sub)heading numbers
to applicant's

conclusion.

Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
Table A6.6.1-1. Results of Salmonella Reverse Mutation Assay with Strain TA1535
Concentration | Mean number of [Mean number of|Mean number of|Mean number of
[ug/plate] revertant colonies revertant colonies revertant colonies revertant colonies
Strain TA1535 Strain TA100 Strain TA1537 Strain TA98
— 89 + S9 — 89 +S9 —S9 + S9 —S9 + S9
0 17 12 108 148 7 8 14 34
12 13 65 99 5 20 25
15 100 32
20 16 12 114 146 5 8 15 29
100 19 16 97 134 5 9 13 29
500 14 16 107 145 5 8 14 34
775 12 18 64 78 6 6 10 20
14 122 7 26
1550 10 14 50 91 6 4 10 14
14 91 8 28
2500 18 14 115 147 6 7 14 25
3100 15 12 57 68 6 6 10 17
11 119 8 31
6200 11 12 33 100 7 6 9 22
12 140 6 27
12400 11 12 59 94 6 9 14 27
13 122 6 25
12500 18 14 123 135 7 7 13 23
Positive 1010 503 315 1347 75 54 80 1114
Controls 998 337 474 508 76 56 116 214
504 3055 263 1469

Comments: positive controls: without S9-mix — Na Az (TA1535), NF (TAL100), or 4-NPDA (TA 1537, TA98);
with S9-mix — 2-AA (all strains)
Cytotoxic effects were seen at concentrations above 500 pg/plate.

Some tests were performed two or three times (represented by two or three values in a box).

represents 4 plates tested simultaneously and the result averaged.

3.8.1.2 Study 2 - In-vitro cytogenetic assay in mammalian cells

Doc. I11A/ Section A6.6.2

BPD Data

Annex Point V1.6.2

set 1A/

Genotoxicity in vitro

A number

In-vitro cytogenetic assay in mammalian cells (human lymphocytes)
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BPD Data  set
Annex Point V1.6.2

HA/

Genotoxicity in vitro

In-vitro cytogenetic assay in mammalian cells (human lymphocytes)

Data protection

Data owner

Criteria for data protection

2.1 Guideline study
GLP

Deviations

3.1 Test material
3.1.1  Lot/Batch number
3.1.2  Specification
3.1.2.1 Description
3.1.2.2 Purity

3.1.2.3 Stability

3.2 Study Type

Organism/cell type

Deficiencies / Proficiencies

Metabolic activation system

Reference Officia

use
only

Yes

Bayer AG

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its inclusion on Annex |

Guidelines and Quality Assurance

Yes

The methods used are comparable to OECD 473 (July 1997)
Yes

No X
MATERIALS AND MethodS

NAK 4455 (transfluthrin)

Lot No. 250987

As given in Section 2 of Doc I11A

Brownish liquid of weak odor

94.9% (average of two analyses)

Confirmed by analysis at least for the duration of the treatment period.
A stability test after mixing in the solvent (dimethylsulphoxide - DMSQO)
did not detect a relevant change in the active ingredient.

In vitro mammalian chromosome aberration test

Human lymphocytes from the blood of one male and one female healthy
donor were used for each trial. Blood was obtained, and the
lymphocytes isolated for culture immediately.

Not applicable

S9-mix used:

Animal species: Male Sprague-Dawley rats, body weight 200-300g
Organ: Liver

Induction: Yes, intraperitoneal injection of Aroclor 1254 in corn oil 5
days before sacrifice

Composition of S-9 mix per 100 ml: S-9 fraction (50 ml, 3.0 ml ice cold
KCI per 1.0 g liver before homogenization), MgCl, (271 mg), KCI (410
mg), glucose-6-phosphate disodium salt (298.5 mg), NADP disodium
salt (525 mg), phosphate buffer (50 ml of 100 mM).
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Genotoxicity in vitro

In-vitro cytogenetic assay in mammalian cells (human lymphocytes)

Positive control

Administration / Exposure;
Application of test substance

Concentrations

Way of application

Pre-incubation time

Other modifications

Examinations

The following substances were used:
Mitomycin C (MMC)
Cyclophosphamide (CP)

Chromosomal aberration:

Experiment 1:
50, 100 and 200 pg/mL in the absence of S9-mix
50, 100, and 200 pg/mL in the presence of S9 mix
Experiment 2:
120, 160, and 200 pg/mL in the absence of S9-mix

The concentrations used were based on a pilot study in which the
concentrations were 100, 500, 1000, 5000, and 10,000 pg/mL.
200 pg/mL was chosen as the maximum concentration based on
substance precipitation and reactions with the polypropylene culture
materials at higher concentrations..

Concentrations of the repeat test were based on substance toxicity and
gaps in the range from 120 — 200 pg/mL without the S9 mix.

Solutions of transfluthrin in dimethylsulphoxide (DMSO) were applied
directly to cells within the culture medium.

The cultures were incubated for 48 hours at 37°C prior to application of
the test material. Duplicate cultures were set up for each test, but the
duplicate was only used if the first culture had insufficient cells.

Experiment 1: The cultures were treated with the test material (both in
presence and absence of S9-mix) for a period of 2.5 hours at 37°C. At
the end of the treatment period the cells were washed in fresh medium
and incubated for a further 18 hours at 37°C (recovery period) in fresh
medium with S9 mix. Colcemid was added to arrest cells in metaphase
(18 hours after initiation of treatment), then cells were harvested 24
hours after treatment was initiated.

Experiment 2 (confirmatory test for dose in the absence of S9): The
same treatment as experiment 1 was performed in the absence of S9-mix
to address the data gap between 100 and 200 pg/mL.

X

X
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Genotoxicity in vitro

In-vitro cytogenetic assay in mammalian cells (human lymphocytes)

Number of cells evaluated

4.1 Genotoxicity

4.1.1  without
activation

4.1.2 with
activation

Cytotoxicity

metabolic

metabolic

At the end of the test schedule, cell cultures were fixed in ethanol/glacial
acetic acid, then the cells were sedimented and isolated, and applied to
slides. The slides were Giemsa stained, then coverslipped for light
microscopy. Slides were examined at 1000x magnification under a
planapochromatic lens.

Structural aberrations - 100 metaphase cells per culture per sex were
evaluated, for a total of 200 per dose. Cells from duplicate cultures
were used when needed.  Polyploidy/endoreduplication — 400 cells
were evaluated.

A test was considered positive if there was a reproducible, dose-
dependent and statistically significant increase in the aberration rate. A
test was considered equivocal if there was an increase which was
statistically significant but not concentration-related, or if a
concentration-related increase occurred which was not statistically
significant.

Results and Discussion

No

No

Yes; cytotoxicity was noted during the determination of the mitotic
index. Data was not provided, but the summary states that a significant
concentration-related cytotoxic effect of NAK 4455 (transfluthrin) was
seen on the test groups, both with and without S9 mix.

Applicant's Summary and conclusion
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Doc. I11A/ Section A6.6.2

Genotoxicity in vitro

BPD  Data ~set 1A/ In-vitro cytogenetic assay in mammalian cells (human lymphocytes)

Annex Point V1.6.2 ylog y ymphocy

1 Materials and The test material is NAK 4455, common name transfluthrin. The
methods protocol is consistent with the guidelines of the OECD, TG 473 (July

Results and discussion

Conclusion

Reliability

Deficiencies

1997) and is fully acceptable to meet data requirements for a
mammalian cell chromosome damage assay.

The test material was dissolved in DMSO, and stability was confirmed.
Human lymphocyte primary cell cultures were incubated for 48 hours at
37°C prior to application of the test solution and the S9 fraction. The
test solution was added to the cell cultures in a series of two
experiments. One experiment was done at concentrations of 50, 100,
and 200 pg/mL in the absence of S9-mix, and at 50, 100, and 200 pg/mL
in the presence of S9 mix; and a second experiment at concentrations of
120, 160, and 200 pg/mL in the absence of S9-mix. Cultures were
incubated for 2.5 hours with the test substance and S9 mixture, then
washed and incubated again with culture medium containing the S9
mixture. Sixty nine hours after beginning the culture, colcemid was
added to arrest metaphase cells, then the cells were fixed and prepared
for examination three hours later (at 72 hours after the culture was
initiated).

In experiment 1 the cultures were treated with the test solution both in
the presence and absence of S9-mix. On the basis of results from this
test, a second experiment was performed to determine the effect of doses
between 100 and 200 pg/mL in the absence of S9.

The negative (solvent) and positive controls were run concurrently. The
positive control substances, mitomycin C (MMC) at 0.15 pg/mL and
cyclophosphamide (CP) at 15 pg/mL were used to confirm the
sensitivity of the test system.

Transfluthrin showed dose-related cytotoxicity during determination of
the mitotic index, both with and without S9 mix. This limited testing
concentrations to a maximum of 200 pg/mL.

There was no evidence of clastogenicity at concentrations up to 200
pg/mL, either with or without metabolic activation.

See Tables A6_6_2-1a, b below for a summary of the results.

Both positive control compounds, mitomycin C and cyclophosphamide,
induced marked and appropriate increases in the incidence of
structurally aberrant cells. Negative control values fell within the
historical control range.

Transfluthrin is not clastogenic (does not appear to induce
chromosomal aberrations) in cultured mammalian cells (human
lymphocytes) in vitro in a study which fully complies with guideline
requirements.

1
No

Evaluation by Competent Authorities

Evaluation by Rapporteur Member State
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Date
Materials and Methods

Results and discussion

Conclusion

23-4-2007 and 19-1-2011 and 22-3-2011 and 2-10-2012

- In the culture without S9, incubation of lymfocytes with NAK 4455 was continue
until sampling (24 hours), not 2.5 hours.

- It is not stated which culture medium was used for the cultured lymfocytes with
S9 after washing.

- Colcemid was added 21 hours after initiation of treatment, not 18 hours.

Applicant's version is adopted.

19-1-2011: Conclusion is adopted due to comments from MSs. A trend-test shows a
statistically significant concentration-related increase in cells with chromosome aberrations
in the metabolically activated test. In a likelihood-ratio test comparing one stage model
with the no-response model, the significance level was p=0.038. Combined testing of all
three trials resulted in a level of p=0.012. A trend test is appropriate for testing
concentration-related changes. This would mean that the study result could be judged as
positive, indicating that further testing is required.

22-3-2011: The applicant does not agree that the in-vitro cytogenic study in mammalian
cells was positive as there was no dose-related increase in the experiment with metabolic
activation (1, 1, 5, 5), the response was not statistically significant according to the chi?
test, the Cochran-Armitage trend test is considered inappropriate (see position paper by
Pallen) and all test data are clearly within the historical control range of the performing
laboratory (HCD and contained in position paper by Wason, March 2011). More detailed
argumentation is presented in position paper (Wason, March, 2011).

Transfluthrin does not appear to induce chromosomal aberrations in cultured
human lymphocytes.

TMI2011 couldnot make a conclusion on this in vitro study concerning the use of
the statistical test and the historical control data. Therefore, the datapackage at the
moment is not enough to conclude that the substance is not negative and also not
positive. With the additional in vitro study (voluntarily agreed by the applicant)
and eventually an in vivo study (if in vitro study is +) the RMS can make a
definitive conclusion.

So, an in vitro micronucleus study will be performed by the applicant. If it is
negative the subject is sufficiently covered. If it is positive, an additional in vivo
study needs to be performed (in vivo comet assay or on spleen cells or another
acceptable alternative for the in vivo micronucleus test).

Applicant will need to adopt the waiver for the in vivo study even if the new in
vitro study is negative. The applicant will need to include more detail on the
discussions about the in vivo micronucleus test and previous in vitro tests (see
also 6.6.2 and 5).

2-10-2012: The applicant performed two new studies one in vitro and one in vivo
micronucleustest. The in vitro study has positive results and the in vivo study has
negative results.
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Reliability

Acceptability

Remarks

2
Deviations from OECD 473:
- S9-fraction 0.5%, instead of recommended 1-10%

- Incubation with test substance was 24 hours in cultures without S9, and
only 2.5 hours in cultures with S9, instead of 3-6 hours for both S9- and S9+
cultures in the first experiment. No duplicate cultures were used.

Acceptable; deviations from OECD 473 are only minor deviations.

Lack of clastogenic activity of NAK 4455 was further established in a non-key
Sister Chromatoid Exchanges (SCE)-assay, an indicator test for DNA damage. No
ability of NAK 4455 was found to induce SCE’s in Chinese Hamster Ovary
(CHO) cells, with or without metabolic stimulation.

22-3-2011: Cytotoxicity was noted during the determination of the mitotic index.
Data was not provided, but the summary states that a significant concentration
related cytotoxic effect of NAK 4455 (transfluthrin) was seen on the test groups,
both with and without S9 mix.

In Table A6.6.2-1 the pos. control with S9 to cyclophosphamide was not mentioned.

Date
Materials and Methods

Comments from ...
Give date of comments submitted

Discuss additional relevant discrepancies referring to the (sub)heading numbers

and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Results and discussion Discuss if deviating from view of rapporteur member state
Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
Table A6.6.2-1 Table for Cytogenetic In-Vitro-Test: Chromosomal Analysis of Metaphase Cells
Control 50 100 200 Positive
DMSO control
solvent only Hg/mL mg/mL ug/mL (MMC)
Metabolic activation -S9 -S9 -S9 -S9 -S9
% Metaphases with exchanges (200 cells) - - - - 9.5
Evaluated metaphases 200 200 200 100 200
\(Z}th abz/rl(re;?ipomises Including gaps 5.0 7.5 7.5 20.0 46.5*
Excluding gaps 0.5 1.0 2.0 2.0 34.0*
Polyploidy ~ and | Evaluated metaphases 400 400 400 300 400
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endoreduplicated | % polyploid - - 0.5 0.3 0.3
cells
Metabolic activation +S9 +S9 +S9 +S9 +S9
% Metaphases with exchanges (200 cells) - - - - 15
Evaluated metaphases 200 200 200 200 200
Sﬁth abz/x;??omises Including gaps 9.0 10.0 115 9.0 395
Excluding gaps 0.5 0.5 2.5 25 20.0*
Polyploidy and | Evaluated metaphases 400 400 400 400 400
endoreduplicated % polyploid - - - 03 -

cells

Comments

P<0.01 in Chi? test;

female cultures at 200 pg/mL were not available for analysis so only 100 cells total were

examined.

Table A6.6.2-2 Table for Cytogenetic In-Vitro-Test: Chromosomal Analysis (human lymphocytes)

Control 120 160 200 Positive
DMSO control
solvent only ug/mL mg/mL ug/mL (MMC)
Metabolic activation -S9 -S9 -S9 -S9 -S9
% Metaphases with exchanges (200 cells) - - - - 6.5*
Evaluated metaphases 200 200 200 100 200
\%}th abxﬁft‘fohnzses Including gaps 6.5 5.0 6.0 6.0 38.0%
Excluding gaps 0.5 1.0 0.5 2.0 21.5*
Polyploidy and | Evaluated metaphases 400 400 400 300 400
endoreduplicated % polyploid - - 03 - -

cells

Comments

P<0.01 in Chi? test

female cultures at 200 pg/mL were not available for analysis so only 100 cells total were

examined.

3.8.1.3 Study 3 - In vitro Micronucleus Study in Human peripheral Blood

Lymphocytes

Document
6.6.2/02
Annex Point 1A VI

.6.6

I11A/  Section Genotoxicity in vitro
In vitro Micronucleus Study in Human peripheral Blood Lymphocytes

Data protection
Data owner

Reference

Yes

Bayer CropScience AG

Official

use

only
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Criteria for data protection

Guideline study
GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability
Study Type
Organism/cell type

Deficiencies / Proficiencies
Metabolic activation system

Positive control

Administration / Exposure;
Application of test substance
Concentrations

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex |

Guidelines and Quality Assurance

based on OECD guideline 487 (2010)

Yes

None that would prejudice the validity of the study in anyway

MATERIALS AND MethodS

Transfluthrin

Batch No. PNLO000030

As given in sections 2

Colourless melt

97.6%.

1-R trans isomer: 99.1% area

1 S- trans isomer: 0.9% area

stored at 15-25°C protected from light

Micronucleus test in vitro

Human Blood Lymphocytes.

Blood from two healthy, non-smoking female volunteers from a panel of
donors at Covance

Not applicable

The mammalian liver post-mitochondrial fraction (S-9) used for metabolic
activation was obtained from Molecular Toxicology Incorporated, USA
where it is prepared from male Sprague Dawley rats induced with Aroclor
1254.

The batches of MolTox™ S-9 were stored frozen in aliquots at <-50°C prior
to use. Each batch was checked by the manufacturer for sterility, protein
content, ability to convert known promutagens to bacterial mutagens and
cytochrome P-450-catalyzed enzyme activities (alkoxyresorufin-O-
dealkylase activities).

The S-9 mix was prepared in the following way: Glucose-6-phosphate (G6P:
180 mg/mL), B-Nicotinamide adenine dinucleotide phosphate (NADP: 25
mg/mL), Potassium chloride (KCI: 150 mM) and rat liver S-9 were mixed in
the ratio 1:1:1:2. For all cultures treated in the presence of S-9, an aliquot of
the mix was added to each cell culture to achieve the required final
concentration of test article in a total of 10 mL. The final concentration of
the liver homogenate in the test system was 2%.

Cultures treated in the absence of S-9 received an equivalent volume of
KCI (150 mM).

Mitomycin C (MMC), Cyclophosphamide (CPA), Vinblastine (VIN).

For pulse treatments, MMC (without S-9) and CPA (with S-9) were used as
the positive controls. For the continuous 24+0 hour without S-9 treatment,
VIN was used as the positive control

The test compound was dissolved in DMSO The solubility limit in culture
medium was in the range of 123.5 to 247.1 ug/mL, as indicated by
precipitation at the higher concentration which persisted for at least 20 hours
after test article addition. A maximum concentration of 3710 pg/mL was
selected for the cytotoxicity Range-Finder Experiment, in order that
treatments were performed up to 10 mM, the maximum recommended
concentration according to current regulatory guidelines (OECD, 2010).
Concentrations for the Micronucleus Experiment were selected based on the

Page 71



Document I11A/ Section Genotoxicity in vitro

6.6.2/02
Annex Point I1A V1.6.6

In vitro Micronucleus Study in Human peripheral Blood Lymphocytes

Way of application

Pre-incubation time

Other modifications
Examinations

Number of cells evaluated

Genotoxicity
Without metabolic activation

With metabolic activation

results of this cytotoxicity Range-Finder Experiment.
Cytotoxicity Range-Finder: 13.46 to 3710 pg/mL
Micronucleus Experiment: 50 to 300 pg/mL (with S-9)

5 to 100 pg/mL (without S-9)
For details see Table A6.6.2/02-1
Cytotoxicity Range-Finder:
Immediately prior to treatment, all 24+0 hour cultures had 0.1 mL of culture
medium removed to give a final pre-treatment volume of 9.3 mL.
S-9 mix or KCI (0.5 mL per culture) was added appropriately. Cultures were
treated with the test article or vehicle controls (0.1 mL per culture) as
indicated in Table A6.6.2/02-2. Positive control treatments were not
included.
Cyto-B, formulated in DMSO, was added directly (0.1 mL per culture) to all
24+0 hour cultures at the time of treatment to give a final concentration of
6 png/mL per culture. The final culture volume was 10 mL. Cultures were
incubated at 37 + 1°C for the designated exposure time.
Micronucleus Experiment:
Immediately prior to treatment, all 24+0 hour cultures had 0.1 mL of culture
medium removed to give a final pre-treatment volume of 9.3 mL.
S-9 mix or KCI (0.5 mL per culture) was added appropriately. Cultures were
treated with the test article, vehicle or positive controls (0.1 mL per culture)
as indicated in Error! Reference source not found.. The final culture
volume was 10 mL.
Cyto-B, formulated in DMSO, was added directly (0.1 mL per culture) to all
continuous cultures at the time of treatment to give a final concentration of
6 ug/mL per culture. Cultures were incubated at 37 + 1°C for the designated
exposure time
Not applicable
Not applicable

Where possible, one thousand binucleate cells from each culture (2000 per
concentration) were analysed for micronuclei. The number of cells
containing micronuclei and the number of micronuclei per cell on each slide
was noted.

Results and Discussion

Treatment of cells with Transfluthrin for 3+21 and 24+0 hours in the
absence of a rat liver metabolic activation system (S-9) resulted in
frequencies of MNBN cells that were similar to those observed in concurrent
vehicle controls for all concentrations analysed. The MNBN cell frequency
of all treated cultures fell within normal ranges.

See Table A6.6.2/02-3 and Table A6.6.2/02-5

Treatment of cells for 3+21 hours in the presence of S-9 resulted in
frequencies of MNBN cells that were significantly higher (p < 0.01) than
those observed in concurrent vehicle controls for the highest two
concentrations analysed (230 and 240 pg/mL). The MNBN cell frequencies
of both treated cultures at the highest two concentrations and single cultures
at the lowest two concentrations (200 and 220 ug/mL) exceeded the normal
range. Although the toxicity of the highest concentration analysed (63%
reduction in RI at 240 pg/mL) was higher than the target cytotoxicity range
of 55 + 5%, it was deemed acceptable for analysis. However, both cultures
also exceeded the normal range at 230 ug/mL which induced 39% toxicity.
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Cytotoxicity

Materials and methods

Results and discussion

A concentration-related increase in the proportion of cells with micronuclei
was observed at those concentrations below 50% toxicity, indicating a
positive result.

See Table A6.6.2/02-4

It may be noted that precipitate was observed in a single culture at 150
ng/mL following 3+21 hour treatment in the presence of S-9 at both the end
of treatment and at harvest. It is unusual for this to occur in only one culture
especially at a concentration which is approximately half the concentration
at which precipitate was seen at the end of treatment elsewhere
(280 pg/mL). This precipitate may be S-9 protein related and not a true
representation of the test article; in any case, this concentration was not
required for micronucleus analysis and was considered to not affect study
interpretation

Applicant's Summary and conclusion

Transfluthrin was tested in an in vitro micronucleus assay using duplicate
human lymphocyte cultures prepared from the pooled blood of two female
donors in a single experiment. Treatments covering a broad range of
concentrations, separated by narrow intervals, were performed both in the
absence and presence of metabolic activation (S-9) from Aroclor 1254
induced animals. The test article was formulated in anhydrous analytical
grade dimethyl sulphoxide (DMSOQ) and the highest concentrations used in
the Micronucleus Experiment, limited by toxicity, were determined
following a preliminary cytotoxicity Range-Finder Experiment.

Treatments were conducted (as detailed in the following summary table) 48
hours following mitogen stimulation by phytohaemagglutinin (PHA). The
test article concentrations for micronucleus analysis were selected by
evaluating the effect of Transfluthrin on the replication index (RI). In the
Micronucleus Experiment, micronuclei were analysed at three or four
concentrations and a summary of the micronucleus data is presented in
Table A6.6.2/02-6

Appropriate negative (vehicle) control cultures were included in the test
system under each treatment condition. The proportion of micronucleated
binucleate cells (MNBN) in these cultures fell within current historical
vehicle control (normal) ranges. Mitomycin C (MMC) and Vinblastine
(VIN) were employed as clastogenic and aneugenic positive control
chemicals respectively in the absence of rat liver S-9. Cyclophosphamide
(CPA) was employed as a clastogenic positive control chemical in the
presence of rat liver S-9. Cells receiving these were sampled in the
Micronucleus Experiment at 24 hours after the start of treatment; all
compounds induced statistically significant increases in the proportion of
cells with micronuclei.

All acceptance criteria were considered met and the study was therefore
considered as valid.

Treatment of cells with Transfluthrin for 3+21 and 24+0 hours in the
absence of a rat liver metabolic activation system (S-9) resulted in
frequencies of MNBN cells that were similar to those observed in concurrent
vehicle controls for all concentrations analysed. The MNBN cell frequency
of all treated cultures fell within normal ranges.

Treatment of cells for 3+21 hours in the presence of S-9 resulted in
frequencies of MNBN cells that were significantly higher (p < 0.01) than
those observed in concurrent vehicle controls for the highest two
concentrations analysed (230 and 240 pg/mL). The MNBN cell frequencies
of both treated cultures at the highest two concentrations and single cultures
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at the lowest two concentrations (200 and 220 ug/mL) exceeded the normal
range. Although the cytotoxicity of the highest concentration analysed (63%
reduction in RI at 240 pg/mL) was higher than the target cytotoxicity range
of 55 + 5%, it was deemed acceptable for analysis. However, both cultures
also exceeded the normal range at 230 pug/mL which induced 39%
cytotoxicity. A concentration-related increase in the proportion of cells with
micronuclei was observed at those concentrations below 50% toxicity,
indicating a positive result.

Results are summarised in Table A6.6.2/02-6

Conclusion It is concluded that Transfluthrin induced micronuclei in cultured human
peripheral blood lymphocytes following 3+21 hour treatment in the presence
of a rat liver metabolic activation system (S-9). Transfluthrin did not induce
micronuclei in cultured human peripheral blood lymphocytes following
3+21 and 24+0 hour treatments in the absence of S-9. Treatments were
performed up to cytotoxic concentrations

Reliability 1

Deficiencies None reported
Evaluation by Competent Authorities
Use separate "evaluation boxes™ to provide transparency as to the comments
and views submitted
Evaluation by Rapporteur Member State

Date 21 September 2012

Materials and Methods
Results and discussion

The version of the applicant is acceptable

It is concluded that Transfluthrin induced micronuclei in cultured human peripheral
blood lymphocytes following 3+21 hour treatment in the presence of a rat liver
metabolic activation system (S-9). Transfluthrin did not induce micronuclei in cultured
human peripheral blood lymphocytes following 3+21 and 24+0 hour treatments in the
absence of S-9. Treatments were performed up to cytotoxic concentrations

Cytoxicity was reported, however, data on mitotic index was not provided.

Conclusion The version of the applicant is adopted.
Reliability 1
Acceptability acceptable
Remarks
Comments from ...
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers and to
applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.6.2/02-1: Transfluthrin Concentration Ranges Tested

Experiment Treatment Concentration range Final concentration range
(mg/mL) (ug/mL)
Range-Finder ~ 3+21, -S-9 1.346 to 3710 13.46 to 3710
3+21, +S-9 1.346 to 371.0 13.46 to 3710
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24+0, -S-9

Micronucleus  3+21, -S-9
Experiment 3+21 +S-9
24+0, -S-9

1.346

1.000
5.000
0.500

to

to
to
to

371.0

10.00
30.00
10.00

13.46

10.00
50.00
5.000

to

to
to
to

3710

100.0
300.0
100.0

Table A6.6.2/02-2:

Treatment Scheme

Number of cultures

Treatment S-9 Cytotoxicity Range-Finder Micronucleus Experiment
3+21* 24+0* 3+21* 24+0*
Vehicle control - 2 2 4 4
+ 2 4
Test article - 1 1 2 2
+ 1 2
Positive controls - 2 2
+ 2

* Hours treatment + hours recovery

Table A6.6.2/02-3:

Transfluthrin, 3+21 hour treatments in the absence of S-9 / Micronucleus

Experiment
Frequency of Significance

Treatment Total BN Total MNBN MNBN  Cells/ §
(ug/mL) Replicate Cells Scored Cells Scored Cells Scored (%) (% Toxicity)
Vehicle A 1000 6 0.60

B 1000 10 1.00

Total 2000 16 0.80 -
10.00 A 1000 7 0.70

B 1000 5 0.50

Total 2000 12 0.60 NS (9)
40.00 A 1000 6 0.60

B 1000 5 0.50

Total 2000 11 0.55 NS (21)
55.00 A 1000 5 0.50

B 1000 7 0.70

Total 2000 12 0.60 NS (54)
MMC, 0.80 A 1000 71 7.10#

B 1000 75 7.50 #

Total 2000 146 7.30 p <0.001

MNBN = Micronucleated Binucleate

§ Statistical significance
NS = Not significant

# = Numbers highlighted exceed historical vehicle control range

Table A6.6.2/02-4:

Transfluthrin, 3+21 hour treatments in the presence of S-9 / Micronucleus

Experiment

Frequency of Significance
Treatment Total BN Total MNBN MNBN  Cells/ §
(ug/mL) Replicate Cells Scored Cells Scored Cells Scored (%) (% Toxicity)
Vehicle A 1000 11 1.10
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B 1000 2 0.20

Total 2000 13 0.65 -
200.0 A 1000 12 1.20#

B 1000 7 0.70

Total 2000 19 0.95 NS (7)
220.0 A 1000 15 150 #

B 1000 7 0.70

Total 2000 22 1.10 NS (22)
230.0 A 1000 21 2.10 #

B 1000 12 120 #

Total 2000 33 1.65 p<0.01 (39)
240.0 A 1000 16 1.60 #

B 1000 15 1.50 #

Total 2000 31 155 p<0.01 (63)
CPA, 12.50 A 1000 40 4.00 #

B 1000 38 3.80 #

Total 2000 78 3.90 p <0.001

MNBN = Micronucleated Binucleate

§ Statistical significance

NS = Not significant

# = Numbers highlighted exceed historical vehicle control range

Table A6.6.2/02-5: Transfluthrin, 24+0 hour treatments in the absence of S-9 / Micronucleus
Experiment

Frequency of Significance

Treatment Total BN Total MNBN MNBN  Cells/ §
(ug/mL) Replicate Cells Scored Cells Scored Cells Scored (%) (% Toxicity)
Vehicle A 1000 3 0.30

B 1000 5 0.50

Total 2000 8 0.40 -
10.00 A 1000 3 0.30

B 1000 1 0.10

Total 2000 4 0.20 NS (8)
30.00 A 1000 8 0.80

B 1000 4 0.40

Total 2000 12 0.60 NS (28)
50.00 A 1000 4 0.40

B 1000 4 0.40

Total 2000 8 0.40 NS (55)
VIN, 0.03 A 185 29 15.68 #

B 277 37 13.36 #

Total 462 66 14.29 p<0.001

MNBN = Micronucleated Binucleate

§ Statistical significance

NS = Not significant

# = Numbers highlighted exceed historical vehicle control range

Table A6.6.2/02-6: Micronucleus Experiment — Results summary
Treatment Concentration Cytotoxicity Mean MNBN cell  Historical Statistical
(ng/mL) (%) frequency (%) Control Range significance
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(%) #

3+21 hour -S-9 Vehicle 2 - 0.80 0.10-1.60 -
10.00 9 0.60 NS
40.00 21 0.55 NS
55.00 54 0.60 NS
*MMC, 0.80 ND 7.30 p <0.001
3+21 hour +S-9 Vehicle ? - 0.65 0.10-1.10 -
200.0 7 0.95 NS
220.0 22 1.10 NS
230.0 39 1.65 p<0.01
240.0 63 1.55 p<0.01
*CPA, 12.50 ND 3.90 p <0.001
24+0 hour -S-9 Vehicle ? - 0.40 0.10-1.40 -
10.00 8 0.20 NS
30.00 28 0.60 NS
50.00 55 0.40 NS
*VIN, 0.03 ND 14.29 p <0.001
2 Vehicle control was DMSO
* Positive control
#95t percentile of the observed range
NS = Not significant
ND = Not determined
3.8.1.4 Study 4 - In-vitro gene mutation assay in mammalian cells
Doc. 1A/ Section A6.6.3  Genotoxicity in vitro
BPD Data set [IIA/ In-vitro gene mutation assay in mammalian cells
Annex Point V1.6.3
Reference Officia
|
use
only
Data protection Yes
Data owner Bayer AG

Criteria for data protection ~ Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its inclusion on Annex |
Guidelines and Quality Assurance

2.1 Guideline study Yes

The methods used are comparable to OECD 476 (1997)

GLP Yes
Deviations No

MATERIALS AND MethodS
NAK 4455 (transfluthrin)

3.1 Test material

3.11 Lot/Batch number Lot No. 250987

3.1.2.1 Description
3.1.2.2 Purity 94.8%

Brownish liquid of weak odor
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3.1.2.3 Stability

3.2 Study Type
Organism/cell type
Deficiencies / Proficiencies
Metabolic activation system

Positive control

Administration / Exposure;
Application of test substance
Concentrations

Way of application

Pre-incubation time

Test substance purity was verified by analysis prior to the study, and the
test batch was considered sufficiently stable for the duration of the
study. A stability test (duration not specified) in the solvent did not
detect an indication of a relevant change in the active ingredient.
Stability was approved in the vehicle in a range from 0.02 mg/ml to
1000 mg/ml.

In vitro mammalian cell gene mutation test.

Chinese hamster ovary (CHO) cell line, subclone CHO-K1-BH4

Not applicable

S9 mix used:

Animal species: Male Sprague-Dawley rats, body weight 200-300g
Organ: Liver

Induction: Yes, intraperitoneal injection of Aroclor 1254

S9 fraction was purchased from Cytotest Cell Research, FRG, (lot
number 110788). The S9 fraction was tested for contamination and
cytotoxicity before use.

The following substances were used:

Ethylmethanesulfonate (EMS), 0.9 mg/ml in non-activation trials
Dimethylbenzanthracene (DMBA), 20 [g/ml in S9 activation trials

0.039 - 100 pg/mL of transfluthrin in DMSO was tested; vehicle
concentration did not exceed 1% w/v of the cell culture medium.

There was precipitation of the transfluthrin after addition of the
transfluthrin/vehicle solution to the cell culture medium. The study was
therefore conducted up to 100 pg/mL, the maximum concentration
obtainable.

Solutions of transfluthrin in dimethylsulphoxide (DMSO) were applied
directly to cells within the culture medium with reduced serum content
(5%). Corresponding controls were treated concurrently.

None
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Experimental procedure

Other modifications
Examinations
Number of cells evaluated

Acceptance criteria

Statistical analysis

Confirmatory Assay?

The test material was dissolved in DMSO, and stability was confirmed.
Exponentially growing CHO cells were plated in flasks at a density of
4x10° cells per flask, and after attachment 16-24 hours later, the cultures
were exposed to the test article for 5 hours in culture medium with
reduced (5%) serum content. Cells were exposed to nine concentrations
of the a.s., ranging from 0.39 pg/mL to 100 pg/mL, for five hours, either
with or without S9 metabolic activation. After exposure, the cells were
resuspended and replated in duplicate flasks (density 1.5x108 cells/flask)
and plates (200 cells in each of 3 60 mm Petri plates).

Cultures treated with S9 activation mix were treated identically except
for the addition of the S9 during the 5 hour treatment period.

The flasks were incubated under growth conditions and subcultured at 3
and 6 days to enhance growth and expression of induced mutations.
The plates were incubated for 7 days to allow colony development and
determination of the cytotoxicity associated with each level of exposure
to the test article.

At the end of the growth period the flask cultures were reseeded in
medium without hypoxanthine but containing 6-thioguanine to select the
mutants. Additionally three 60 mm plates were seeded to determine the
cloning efficiency.. After a 7 day incubation period the colonies were
fixed, stained with Giemsa, and counted for 6-TG resistant mutant
colonies. Colonies with fewer than 50 cells were excluded from the
final count.

The two negative controls (solvent and medium alone) and positive
controls (EMS for non-activated cultures and DMBA for activated
cultures) were run concurrently to confirm the sensitivity of the test
system.

None

4x10°% CHO cells were treated at each dose level.

8 dishes of 2x10° cells/dish were used for mutant selection.

3 dishes of 200 cells/dish were tested for cloning efficiency.

An assay was considered acceptable for evaluation if the following
criteria are satisfied:

Independent repetition with a second assay

Negative control cloning efficiency of at least 50%

Highest test article concentration should be cytotoxic to at least 70% of
cells; lowest concentration should be non-cytotoxic

Mutation frequency — background should not exceed 25 x 10 cells,
experimental mutant frequency is acceptable only when cloning
effeiciency is greater than 10%, each assay must determine the
frequency of at least four treated cultures or a minimum of five dishes,
the positive control must be at least three times the negative control
and/or reproducible, and results are suspicious if a dose produces
mutation at twice the rate of the negative control but not in a dose-
responsive or reproducible manner.

A POISSON heterogeneity test was used to determine statistically
significant increases in mutant frequency. Type | error rate could be
adjusted if a multiplicity of tests are run.

Yes; second trial for confirmation of results of first trial

Results and Discussion
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4.1 Genotoxicity

4.1.1 without metabolic

activation
412  with metabolic
activation
Cytotoxicity

5.1 Materials
methods

Results and discussion

and

No
No

Cytotoxicity was noted at and above 50 [1g/ml. Based on cytotoxicity,
doses were selected for the gene mutation assay to range from 0 — 90%
reduction in colony forming ability. The doses tested for mutagenicity
ranged from 25 to 100 [g/ml.

Applicant's Summary and conclusion

Exponentially growing CHO cells were treated with the test substance
with and without S9 activation mix for 5 hours in a culture flask.
Subcultures were made at 3 and 6 days to develop colonies and establish
cytotoxicity of the dose concentration. After 7 days cells were reseeded
onto culture plates without hypoxanthine and contained 6-thioguanine to
select mutant cells. After growing on the plates for 7 days the colonies
were fixed and stained. Positive and negative controls were run
concurrently.

At concentrations up to its limit of solubility transfluthrin showed dose-
related cytotoxicity as seen by decreases in relative population growth
and cloning efficiency. However, during conditions of activation with
S9 only low cytotoxicity was observed.

There were neither dose-related nor reproducible increases in mutant
frequency compared to the negative controls after treatment with
transfluthrin. However, the positive controls EMS (nonactivated) and
DMBA (activated) showed a significantly elevated mutagenic effect.
Controls were within the expected historical range of results.

See Tables A6_6_3-1 and A6_6_3-2 below for a summary of the results.
From these results transfluthrin is considered nonmutagenic in the CHO
Forward Mutation Assay, both with and without metabolic activation.

Conclusion From these results transfluthrin is considered nonmutagenic in the CHO
Forward Mutation Assay, both with and without metabolic activation.
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Evaluation by Rapporteur Member State
Date 24-4-2007

Materials and Methods
Results and discussion
Conclusion

The version of the applicant is acceptable.
The version of the applicant is adopted
Transfluthrin is considered not mutagenic in the CHO forward mutation assay

22-3-2011: The study without S9 was performed with 4 doses all within a factor 2
apart (50, 75, 90 and 100 ug/ml), in the range where the dose is expected that
will lead to a 10 to 20% (but not less than 10%) relative survival. RMS considers
this acceptable.

Reliability 1

Acceptability Acceptable

Remarks The version of the applicant is adopted
Comments from ...

Date Give date of comments submitted
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Discuss additional relevant discrepancies referring to the (sub)heading numbers

and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Results and discussion Discuss if deviating from view of rapporteur member state
Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
Table A6.6.3-1 CHO/HGPRT ASSAY - Non-activation
Test Survival Relative Total Absolute Mutant
condition* | Mean colony | % Vehicle | population mutant cloning frequency?
No. +S.D. control. growth (% | colonies? efficiency? + | x10°
of control)? S.D.
Negative 104 +14 77.6 78.6 8 91.3+2 5.6
control 1325 8 57.0+9 8.8
63+4 67.7 65.0 14 51.8+2 16.9
108.6 14 55.8+ 16 17.9
Vehicle 134+ 14 100 100 12 785+2 9.6
control 100 2 47.8+2 3.0
93 +37 100 100 6 448+1 8.4
100 C 63.7+12 C
Positive 28 +2 21.0 25.6 209 41.8+2 312.5*
control 42.6 136 248+2 342.7*
10+5 11.1 20.8 42 228+5 115.1*
415 175 26.8+1 466.4*
25 pg/ml 182 +18 136.4 155.8 13 85.5+8 9.5
126.1 10 702 +7 8.9
88+6 94 77.0 8 40.7+2 12.3
97.8 9 47245 11.9
50 pg/ml 44 +4 32.9 19.3 7 89.8+6 49
214 8 62.3+9 8.0
44 +8 46.8 28.6 37 64.8+3 35.7*%*
68.3 18 455+ 6 24.7%*
75 [g/ml 9+3 7.0 1.3 1 740+3 0.8
1.7 2 88.8+3 16
17+7 18.6 17.6 2 44.2+10 2.8
10.4 6 445+ 2 8.4
90 [g/ml 29+1 21.9 5.4 1 56.5+ 10 11
5.3 1 455+ 8 14
12+1 12.4 9.6 2 57.0+12 2.2
7.1 1 68.0+5 15
100 [lg/ml | 2145 15.7 4.3 3 69.2+3 3.1
6.6 0 58.5+ 8 0
5+1 5.4 2.8 0 79.3+2 0
3.2 0 65.0+0 0
Comments: a.- 2 trials per dose, duplicate plates within each trial
Positive control — 0.9 mg/ml EMS
* =p<0.05
*= p<0.05; not considered biologically significant because of the lack of a dose-
response
C = dish lost to contamination
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Table A6.6.3-2 CHO/HGPRT ASSAY - S9 activation

Test Survival Relative Total Absolute Mutant
condition* | Mean colony | % Vehicle | population mutant cloning frequency?
No. +S.D. control. growth?® (% | colonies? efficiency? + | x10°
of control) S.D.
Negative 1306 94.9 138.2 3 788+5 24
control 104.6 3 62.0+1 3.0
114 +13 91.2 1135 15 843+7 12.7
128.3 7 59.2+6 7.4
Vehicle 137+6 100 100 2 745+1 19.
control 100 2 60.8 + 10 2.7
125+5 100 100 15 74.0+8 12.7
100 10 63.5+ 14 9.8
Positive 118 + 24 86.3 93.3 31 795+2 24.4*
control 146.8 24 465+5 32.3*
121+ 29 96.8 114.0 32 505+ 7 45.3*
31.9 28 473+3 42.3*
25 [g/ml 88 +8 64.4 54.6 1 89.7+8 0.8
179.9 0 595+ 6 0
113+13 89.9 117.4 17 822+2 12.9
62.2 10 645+5 9.7
50 [g/ml 192+9 140.2 86.6 1 63.0+ 10 0.8
116.7 5 77.3+1 5.0
139+5 110.9 170.1 21 645+3 23.3
74.4 31 69.8+5 31.7**
75 [1g/ml 147+ 14 107.8 85.9 4 773+1 4.3
73.1 1 79.0+ 10 0.9
112+10 89.4 139.4 14 84.0+ 11 104
81.5 10 428+ 12 14.6
90 [1g/ml 156 + 2 113.8 66.6 5 85.7+ 11 3.7
82.8 3 83.0+8 2.3
146+ 1 116.5 214.2 19 74.2+9 16.0
53.4 14 102.3+ 22 9.8
100 Cg/ml | 126 +8 92.0 46.1 10 88.7+21 7.0
60.4 4 96.8+ 1 2.6
96 +9 76.9 107.6 14 92.2+15 9.5
57.3 20 83.5+ 14 17.1
Comments: a. 2 trials, duplicate plates

Positive control — 20 g/ml DMBA

* = p<0.05

*= p<0.05; not considered biologically significant because of the lack of a dose-

response
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3.8.2 Animal data

3.8.2.1 Study 1 - In vivo mutagenicity study, micronucleus test in mice

Doc. I11A/ Section A6.6.4/02
BPD Data set 1A / Annex
Point VI1.6.4

Genotoxicity in vivo
In vivo mutagenicity study, micronucleus test in mice

Data protection

Data owner

Companies with letters of
access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals

Species

Strain

Source

Sex

Age/weight at study initiation

Number of animals per group

Control animals
Administration/

Exposure

Number of applications
Interval between applications
Post exposure period

Reference Official
use only

Yes

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its inclusion on Annex |

Guidelines and Quality Assurance

OECD guideline TG 474 "Mammalian Erythrocyte Micronucleus Test",
adopted July 21, 1997

"Commission Regulation (EC) No. 440/2008 B12", dated May 30, 2008
"EPA Health Effects Test Guidelines, OPPTS 870.5395, Mammalian
Erythrocyte Micronucleus Test " EPA 712-C-98-226, August, 1998

Yes

Yes; however none of these deviations were considered to affect the
validity of the study.

MATERIALS AND MethodS

Transfluthrin (NAK 4455)

PNLO000031

As given in section 2

Colourless melt

98.4% pure from analysis of 2011-07-25

Storage conditions 10 to 30°C. Stable for at least 2 years if stored as
recommended.

mouse

NMRI

Charles River Laboratories, 97633 Sulzfeld, Germany

Male and female

Animals were 8-11 weeks of age

1st main experiment:

males: mean value 37.4 g (SD £1.9¢)

females: mean value 28.6 g (SD + 1.9 g)

2nd main experiment:

males: mean value 37.2 g (SD + 2.3 Q)

females: mean value 30.4 g (SD + 2.5 g)

1st main experiment: Six males and six females

2nd main experiment: Six males and six females are assigned to each test
group and three males and three females are assigned to each control group
Yes

Oral

1

Not applicable

24 h and/or 48 h after treatment
Oral
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Point VI1.6.4

Type
Concentration

Vehicle
Concentration in vehicle

Total volume applied
Controls

Substance used as Positive
Control

Positive control

Experimental Procedures
Preliminary study

Main Experiments

Gavage

Doses ranging from 375 to 2000 mg/kg transfluthrin were given to animals
during pre-experiment tests.

On the basis of the observed clinical signs and deaths in pre-experiments,
the following doses were estimated to be suitable:

1750, 875 and 437.5 mg/kg b.w. for females

500, 250 and 125 mg/kg b.w. for males

However, the males of the high dose group were treated with 1000 mg/kg
instead of 500 mg/kg b.w. by mistake.

Due to high mortality in the high dose groups (males & females) and
medium dose group (females), a second main test was conducted with an
additional low dose for both sexes, a medium dose for females and a high
dose for both sexes (48 hours post-treatment). The males of the high dose
group in the second main experiment were treated with a lower dose (250
mg/kg b.w. instead of 500 mg/kg b.w.), due to a weighing error in the first
main experiment.

The following dose levels of the test item were investigated in the
mutagenicity experiment:

24 h preparation interval:

Males: 62.5, 125, and 250 mg/kg b.w.

Females: 109.38, 218.75, and 437.5 mg/kg b.w.

48 h preparation interval:

Males: 250 mg/kg b.w.

Females: 437.5 mg/kg b.w.

Polyethylene glycol 400 (PEG 400)

Not stated.

As calculated from the study: 375 mg/kg in 5 mL/kg = 75 mg/mL

10 mi/kg b.w.

yes

Cyclophophamide (CPA) dose was 40 mg/kg bw administered in sterile
water.

PEG 400 only.

This study was conducted in accordance with OECD guideline 474.

A preliminary study (total of six pre-experiments) on acute toxicity was
performed with two animals per sex and test group under identical
conditions as in the mutagenicity study concerning animal strain, vehicle,
route, frequency, and volume of administration.

The animals were treated once orally with the test item and examined for
acute toxic symptoms at intervals of approximately 1 h, 2-4 h, 6 h, 24 h, 30
h, and 48 h after administration of the test item.

The maximum tolerated dose level is determined to be the dose that causes
toxic reactions without having major effects on survival within 48 hours
after the first administration of the test item.

Three adequately spaced dose levels at intervals of factor 2 were
administered

Before treatment the animals (including the controls) were weighed and the
individual volume to be administered was adjusted to the animal’s body
weight. The animals received the test item, the vehicle and the positive
control substance once orally. Six males and six females were treated per
dose group and sampling time, except the control groups of the second
main experiment with three animals only. The animals of all dose groups
(except positive control) were examined for acute toxic symptoms at
intervals of approximately 1 h, 2 — 4 h, 6 h, 24 h and/or 48 h after treatment
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Examinations
Clinical signs

Tissue

Further remarks

Clinical signs

Bone marrow examination

of the test item and the vehicle. Sampling of bone marrow was done 24 and
48 hours after treatment.

The animals were sacrificed using CO, followed by bleeding. The femora
were removed, the epiphyses were cut off and the marrow was flushed out
with foetal calf serum, using a syringe. The cell suspension was centrifuged
at 1500 rpm (390 x g) for 10 minutes and the supernatant discarded. A
small drop of the re-suspended cell pellet was spread on a slide. The smear
was air-dried and then stained. Two slides were made from each bone
marrow sample

General symptoms up to 48 hours, including abdominal position, ruffled
fur, tremors, eyelid closure, excitement, Straub’s phenomenon and death
were monitored

bone marrow from femur for erythrocytes

Number of A minimum of 5 animals of each gender per treatment

animals: group
Number  of Evaluation of the slides was performed using NIKON
cells: microscopes with 100 x immersion objectives. Per animal

2000 polychromatic erythrocytes (PCE) were analysed for
micronuclei. To describe a cytotoxic effect the ratio
between polychromatic and normochromatic erythrocytes
was determined in the same sample and expressed in
polychromatic erythrocytes per 2000 erythrocytes.
Time points: 24 and 48 h after treatment
Statistical methods (nonparametric Mann-Whitney test were used as an aid
in evaluating the results. However, the primary point of consideration is the
biological relevance of the results.
Results and Discussion.
As estimated by six pre-experiments 500 mg/kg b.w. for the males and
1750 mg/kg b.w. for the females administered once orally were suitable as
highest treatment doses. However, the males of the high dose group were
treated with 1000 mg/kg instead of 500 mg/kg b.w. by mistake. Due to high
mortality observed after treatment with the high dose in both sexes (males
no. 38, 39, 41, 42, 64 and 66 and females no. 44, 48, 67, 69 and 72) and the
medium dose in females (no. 33 and 35) of the first main experiment, an
additional low dose for both sexes, a medium dose for females and a high
dose for both sexes (48 hours post-treatment) were included in order to
fulfil the OECD guideline requirements for a valid study. Thus, a second
main experiment was necessary.
In the second main experiment one female (no. 32) died after treatment
with the high dose (437.5 mg/kg b.w.). Furthermore the males of the high
dose group in the second main-experiment were treated with a lower dose
(250 mg/kg b.w. instead of 500 mg/kg b.w.), due to a weighing error in the
first main experiment.
After treatment with the test item the number of PCEs was not substantially
decreased as compared to the mean value of PCEs of the vehicle control
thus indicating that transfluthrin did not exert any cytotoxic effects in the
bone marrow.
In comparison to the corresponding vehicle control there was no
biologically relevant or statistically significant enhancement in the
frequency of the detected micronuclei at any preparation interval and any
dose level.
40 mg/kg b.w. cyclophosphamide administered once orally was used as
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Genotoxicity

Other

Materials and methods

positive control which showed a substantial increase of induced
micronucleus frequency.
A data summary is given below in table 6.6.4/02-1
Under the experimental conditions reported, transfluthrin did not induce
micronuclei as determined by the micronucleus test with bone marrow cells
of the mouse.
Therefore, transfluthrin considered to be non-mutagenic in this
micronucleus assay
None
Applicant's Summary and conclusion
Transfluthrin was dissolved in PEG 400, which was also used as vehicle
control. Cyclophophamide (CPA) at a dose of 40 mg/kg bw was used as
positive control. A volume of 10 mL/kg b.w. was once orally administered.
24 h and 48 h after a single administration of the test item the bone marrow
cells were collected for micronuclei analysis. Controls were sacrificed at 24
hours only
At least five males and five females per test group were evaluated for the
occurrence of micronuclei. Per animal 2000 polychromatic erythrocytes
(PCEs) were scored for micronuclei.
To describe a cytotoxic effect due to the treatment with the test item the
ratio between polychromatic and normochromatic erythrocytes was
determined in the same sample and reported as the number of PCEs per
2000 erythrocytes.
As estimated by six pre-experiments 500 mg/kg b.w. for the males and
1750 mg/kg b.w. for the females administered once orally were suitable as
highest treatment doses. However, the males of the high dose group were
treated with 1000 mg/kg instead of 500 mg/kg b.w. by mistake. Due to high
mortality observed after treatment with the high dose in both sexes (males
no. 38, 39, 41, 42, 64 and 66 and females no. 44, 48, 67, 69 and 72) and the
medium dose in females (no. 33 and 35) of the first main experiment, an
additional low dose for both sexes, a medium dose for females and a high
dose for both sexes (48 hours post-treatment) were included in order to
fulfil the OECD guideline requirements for a valid study. Thus, a second
main experiment was necessary.
In the second main experiment one female (no. 32) died after treatment
with the high dose (437.5 mg/kg b.w.). Furthermore the males of the high
dose group in the second main-experiment were treated with a lower dose
(250 mg/kg b.w. instead of 500 mg/kg b.w.), due to a weighing error in the
first main experiment.
The validity of the study is not affected as the tested dose of 250 mg/kg
b.w. is regarded to be only slightly below the maximum tolerated dose
(MTD) and the tested dose of 1000 mg/kg b.w. in the first experiment was
far above the MTD due to high mortality. Furthermore, the surviving
animals treated at the high dose and the surviving females treated at the
medium dose in the first main experiment did not show any increase in
micronucleated cells. Finally the toxicity data of the male and female
animals in this study indicated no sex difference in toxicity providing
evidence on the validity of the study even if the high dose of the male
animals is slightly below the MTD.
The following dose levels of the test item were investigated in the
mutagenicity experiment:
24 h preparation interval:

males: 62.5, 125, and 250 mg/kg b.w.
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Results and discussion

Conclusion

Reliability
Deficiencies

females: 109.38, 218.75, and 437.5 mg/kg b.w.
48 h preparation interval

males: 250 mg/kg b.w.

females: 437.5 mg/kg b.w..
After treatment with the test item the number of PCEs was not substantially
decreased as compared to the mean value of PCEs of the vehicle control
thus indicating that transfluthrin did not exert any cytotoxic effects in the
bone marrow.
In comparison to the corresponding vehicle control there was no
biologically relevant or statistically significant enhancement in the
frequency of the detected micronuclei at any preparation interval and any
dose level.
40 mg/kg b.w. cyclophosphamide administered once orally was used as
positive control which showed a substantial increase of induced
micronucleus frequency.
See summarized data in Table 111A6.6.4/02-1
Under the experimental conditions reported, transfluthrin did not induce an
increase in micronuclei in bone marrow cells of the mouse.
Therefore, transfluthrin is considered to be non-mutagenic in this
micronucleus assay
1
None

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date
Materials and Methods

Results and discussion

Conclusion
Reliability
Acceptability

Evaluation by Rapporteur Member State

28 September 2012

250 mg/kg is used as highest dose in males due to a weighing error.

The arguments of the applicant about the acceptability of this dose is:

"The validity of the study is not affected as the tested dose of 250 mg/kg bw in the
males is regarded to be only slightly below the maximum tolerated dose (MTD)
and the tested dose of 1000 mg/kg bw (males) in the first experiment was far
above the MTD due to high mortality. Furthermore, the surviving animals treated
at the high dose and the surviving females treated at the medium dose in the first
main experiment did not show any increase in micronucleated cells. Finally the
toxicity data of the male and female animals in this study indicated no sex
difference in toxicity providing evidence on the validity of the study even if the
high dose of the male animals is slightly below the MTD".

Under the experimental conditions reported, transfluthrin did not induce an
increase in micronuclei in bone marrow cells of the mouse.

Transfluthrin is considered to be non-mutagenic in this micronucleus assay

1

Acceptable.
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Remarks

Other arguments from RMS to accept the study are:

One female died at 437.5 mg/kg bw and the males are more sensitive then the
females (the MTD for males is 3 times lower based on the preliminary test). As a
consequence it can be expected that 250 mg/kg bw will give toxic reactions.
Based on the acute oral toxicity study in which 1) one male died in the 250
mg/kg bw group, 2) toxic reactions were observed in the groups (females and
males) treated with 250 mg/kg and 500 mg/kg bw, 3) one male and one female
died in the 500 mg/kg bw groups, RMS could accept that 250 mg kg bw is high
enough in this in vivo genotoxic study

Comments from ...

Date Give date of comments submitted
Materials and Methods Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Results and discussion Discuss if deviating from view of rapporteur member state
Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
Table A6.6.4/02-1. Summary of in vivo micronucleus test results
Gender test group dose sampling |PCEs  with|Range | PCE
mg/kg time micronuclei | (*) per 2000
b.w. (h) (%) £ sd erythrocytes
Males Vehicle (1% main experiment) |0 24 0.092 £0.058 |0-3 1316
Vehicle (2" main experiment) |0 24 0.100+0.087 |1-4 1212
Test item 62.5 24 0.092+0.066 [1-4 1265
Test item 125 24 0.117+0.052 |1-4 1248
Test item 250 24 0.117+0.103 |0-5 1197
Positive control (1% main 40 24 1783+ 0.296 |29 - 45 | 1166
experiment)
Positive control (2" main | 24 1500 + 0.650 | 15 - 38 | 1227
experiment)
Test item 250 48 0.142+0.097 [1-6 1270
Females Vehicle (1st main experiment) |0 24 0.150 £ 0.077 |2-6 1263
Vehicle (2nd main experiment) | 0 24 0.117+0.076 |1-4 1200
Test item 109.38 |24 0.133+0.041 |2-4 1272
Test item 218.75 |24 0.117+0.068 |1-4 1232
Test item 437.5 24 0.142+0.092 [1-5 1238
Positive control (stmain | 4 24 1417 +0563 |13-42 | 1220
experiment)
Positive _control (2" main | ,, 24 2217 +0907 |25-61 | 1287
experiment)
Test item 437.5 48 0.110+0.082 [1-5 1262

3.8.3 Human data

No data available.

Number of micronucleated cells per 2000 PCEs per animal
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3.8.4 Other data

No data available.

3.9 Carcinogenicity

3.9.1 Animal data

3.9.1.1 Study 1 - 2-year oral rat study

Doc I11A/Section A 6.7/01

BPD

Data  set

HA/

Annex Point VI. 6.5/6.7

Chronic Toxicity / Carcinogenicity
2-year oral rat study

Data protection
Data owner

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation
Number
group

at interim sacrifice
at terminal sacrifice

of animals

study

per

Official
use only

Reference

Yes
Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

OECD 453 (1981)

US EPA FIFRA § 83-5 (1984)

Yes

No

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

Mixed batch no: 130187, from 10.11.87: 250987

As given in sections 2 and 3

Brown-yellow clear liquid after heating to 50°C

95.0% (130187), 94.5% (250987)

Test compound content in the administered formulation was verified at
the start of study, and approximately every 3 months thereafter. Stability
and homogeneity were verified before beginning of study. Purity of
100% was assumed for the technical test compound. Food mixes
contained 1% peanut oil to minimize dust generation.

Rat

Wistar; Bor:WISW (SPF-Cpb)

Winkelmann, Borchen

Male and female

4-6 weeks

Weight range at start of study 54-78 g (males) and 52-73 g (females)
70 rats/sex/group

10 animals/group/sex at 12 months
60 animals/group/sex
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HA/

Chronic Toxicity / Carcinogenicity
2-year oral rat study

Control animals
Administration/
Exposure

Duration of treatment
Interim sacrifice(s)
Final sacrifice
Frequency of exposure
Postexposure period

Type
Concentration

Vehicle

Concentration in vehicle
Total volume applied
Controls

Examinations

Body weight

Food consumption
Water consumption
Clinical signs

Macroscopic investigations

Ophthalmoscopic
examination

Haematology

Clinical Chemistry

Yes
Oral (dietary)

25 months

After 12 months
After 25 months
Daily (continuous in diet)

None
Oral
In food

Food 0, 20, 200, 2000 ppm, equivalent to:
Males: 0, 1.0, 9.9, 100.4 mg/kg bw-day

Females:

0, 1.4,
Food consumption per day

13.6, 142.1 mg/kg

ad libitum

bw-day

Moistened with peanut oil/ mixed into food (1% final concentration)

N/A
Not applicable

Diet with peanut oil

Yes, before administration of first dose and then weekly.

Yes, measured weekly.

Yes, measured weekly.

Yes, observed twice daily, in particular body surfaces, body orifices,
posture, general behaviour, respiration and excretory products.

Location and progression of palpable masses, skin tumours were

recorded

Yes, at start of study and after 12 and 24 months for 10 male and 10
female animals in 0 and 2000 ppm groups—surroundings of the eyes
and the anterior eye sections were examined for alterations, pupil reflex
test was made in a darkened room, transparent eye media and eye
fundus were examined after pupil dilation.

Yes

Number  of
animals:

Time points:
Parameters:

Yes

Number  of
animals:

Time points:
Parameters:

For determination of glucose, blood samples were taken
in the morning from unfasted, unanaesthetised animals
from one of the caudal veins. Blood samples for other
parameters were taken in the morning from the retro-
orbital venous plexus (under anaesthesia).

10 or 20 animals/sex/group

After 6, 12, 18, 24 months of treatment

Haematocrit, haemoglobin concentration, erythrocyte
count, total and differential leukocyte count,
thrombocyte count, thromboplastin  time, mean
corpuscular haemoglobin (MCH), mean corpuscular
haemoglobin concentration (MCHC), mean corpuscular
cell volume (MCV), erythrocyte morphology

Other:

10 or 20 animals/sex/group

After 6, 12, 18, 24 months of treatment

Sodium, potassium, phosphate, calcium, chloride,
glucose, total cholesterol, urea, total bilirubin,
creatinine, total protein and albumin, alanine
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01
HA/

Chronic Toxicity / Carcinogenicity
2-year oral rat study

Urinalysis

Pathology

Organ Weights

Histopathology

Other examinations

aminotransferase, aspartate aminotransferase, alkaline
phosphatase, triglycerides

Other

Yes

Number  of 10 or 20 animals/sex/group

animals:

Time points:  After 6, 12, 18, 24 months of treatment (a few days
before blood sampling after approx. 16-hr fast (water ad
lib.). Some parameters only measured at end of study,
they are marked with a * below.

Parameters:  Appearance, volume, osmolality*, specific gravity, pH,
protein, glucose, blood, bilirubin, ketone bodies,
urobilinogen, sediment (leukocytes, erythrocytes,
epithelia, cylinders (protein casts) and others, e.g.
bacteria, crystals), creatinine*, urea*, phosphate*,
calcium™*, potassium*, sodium*, chloride*

Other

Yes, all animals which died spontaneously or were moribund and

sacrificed, all animals at interim and final sacrifice

Yes

From: All animals at interim or final sacrifice

Organs: Liver, kidneys, adrenals, testes, spleen, brain, heart, and
lungs
Other

Yes

From: All dose groups

From: All animals

At interim sacrifice
At terminal sacrifice

Organs: Fixed in 10% buffered formaldehyde solution (urinary
bladder and lungs fixed by instillation of formaldehyde
solution): adrenal glands, aorta, brain (cerebrum,
cerebellum, brain stem), epididymides, oesophagus,
eyes (including lids and optic nerves), femur, Harderian
glands, “head” (nasal and oropharyngeal cavity), heart,
intestine (duodenum, jejunum, ileum, cecum, colon,
rectum; remaining intestinal tissue), kidneys, lachrymal
glands (extraorbital), larynx, liver, lungs, mandibular
lymph node, mesenteric lymph node, ovaries (including
oviducts), parathyroid glands, pancreas, pituitary gland,
prostate, salivary glands, sciatic nerve, seminal vesicle,
skeletal muscle, skin/mammary region, spinal cord
(cervical, thoracic, lumbar), spleen, sternum, stomach,
testes, thymus, thyroid gland, tongue, trachea, ureter,
urethra, urinary bladder, uterus, vagina and any other
tissue showing changes.
Other

Enzyme induction: At sacrifice (interim and final) 5 animals/sex/group

were examined for enzyme induction in the liver, specifically: N-

demethylase, O-demethylase, cytochrome P450 and carnitine acyl

transferase (CAT).
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Chronic Toxicity / Carcinogenicity
2-year oral rat study

Statistics

Further remarks

Body weight

Food consumption
Water consumption

Clinical signs
Macroscopic investigations
Ophthalmoscopic

examination
Haematology

Clinical Chemistry

Urinalysis

Pathology

Fluoride content: At sacrifice (interim and final), the teeth and bones of
5 animals/sex/group were analysed for fluoride levels.

Arithmetic group means and standard deviation were calculated for all
guantitative results (except fluoride data). Test collective data were
compared with control collective data using either Mann and Whitney or
Wilcoxon’s U test. Differences were considered significant at the 5%
and 1% probability level. Data from the fluoride analysis were
evaluated using Dunnett’s test after one-factor analysis of variance.
Comparison of survival curves used Wilcoxon’s generalized test
(Breslow test), a weighting proportional to respective group sized per
event time.

Results and Discussion

Male animals in the high and mid dose groups were slightly but
significantly heavier than control animals intermittently throughout the
study, although the effect appeared most frequent between weeks 33 and
90. Female animals in the high dose group had a slight but significant
reduction in weight intermittently throughout the study.

No treatment related effects were seen.

No treatment related effects were seen on female animals. Males in the
high dose group had a slight but significantly increased water intake.

No treatment related effects were seen

No treatment related effects were seen.

No treatment related effects were seen

A number of miscellaneous statistically significant effects occurred
which appear to have little toxicological significance due to lack of dose
response and/or lack of time dependence and which were within normal
physiologic parameters for the effect. However, haemoglobin levels
tended to be minimally reduced in high dose males and females,
haematocrit was reduced in high dose males, and mean cell
haemoglobin was reduced in all treated males, throughout the study.

A number of miscellaneous statistically significant effects occurred
which appear to have little toxicological significance due to lack of dose
response and/or lack of time dependence and which were within normal
physiologic parameters for the effect. However, triglyceride levels
appear to be reduced in all treated males and in high dose group
females. The absence of clear dose-response or of corroborative change
in other parameters, suggests that the change may in part be due to
fortuitously higher values in controls.

A number of miscellaneous statistically significant effects occurred
which appear to have little toxicological significance due to lack of dose
response and/or lack of time dependence and which were within normal
physiologic parameters for the effect. The only consistent effect
appeared to be slightly but significantly reduced density of urine in all
treated males and mid and top-dose females at the 6 month time point.
Interim autopsy: No treatment related effects were found up to and
including the 200 ppm dose group. Seven of ten males in the 2000 ppm
dose group were found to have rough kidney surfaces.
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Chronic Toxicity / Carcinogenicity
2-year oral rat study

Organ Weights

Histopathology

Other examinations

Time to tumours
Other

Final autopsy: Liver changes (swollen, thickened, enlarged and/or
presence of nodules) were noted in a few males in each treatment group
and in females in the 200 and 2000 ppm dose groups. Additionally, 2
females in the 2000 ppm dose group were found to have urinary bladder
nodules.

Absolute and relative kidney and liver weights were increased in males
and females in the high dose groups. At the 12-month interim autopsy,
absolute kidney weight in females in the 200 ppm group was elevated.
At the 24-month final autopsy absolute kidney weight was also
increased in males and females in the 200 ppm dose group, at was
relative kidney weight in males in the 200 ppm group and relative liver
weight in all treated females.

Interim autopsy: Glomerulonephrosis was seen in males in the 200 and
2000 ppm dose groups, yellow-brown pigment deposits were seen in the
tubular epithelial cells and interstitial tissue of the kidneys of both male
and female animals in the 200 and 2000 ppm dose groups in an
apparently dose-dependent manner.

Males in the high dose group had an increased incidence of cuboid cells
in the follicular epithelium of the thyroid.

Final autopsy: Glomerulonephrosis was increased in males in the 200
and 2000 ppm dose groups and in females in the 20 and 200 ppm dose
groups. Pigment deposition was increased in males and females in the
200 and 2000 ppm dose groups. An increased incidence of urothelial
hyperplasia of urinary bladder was seen in high dose group animals, as
was a slightly increased rate of thyroid hyperplasia.

Enzyme induction: O-demethylase was higher in male and female
animals in the high dose group at the 12 month but not 24 month
sacrifice. Cytochrome P450 was higher in all female treatment groups
at 12 but not 24 months, and in high dose males at 12 but not 24
months.  Carnitine acyl transferase was higher in high dose group
females at 12 and 24 months.

Fluoride incorporation: Fluoride levels in bones and teeth of male and
female animals were statistically significantly increased in the 200 and
2000 ppm groups at both 12 and 24 months.

No treatment related effects were seen.

Neoplastic lesions: No treatment related neoplastic lesions were seen at
the interim autopsy. At the 24-month final autopsy a miscellany of
benign and malignant tumours were seen an all groups (including
controls) and were clearly not treatment related (lack of dose response,
increased incidence in controls, single instance in middle dose group,
etc). None of the tumours showed statistical significance for trend
based on combined prevalence and death rate method of Peto.

Two or 3 hepatocellular adenomas (benign) were seen in each of the
male treatment groups and not in the controls or female animals. This
response was within the parameters of historical incidence of this
tumour. In the adrenal glands, there was an increased incidence of
medullary tumours (benign) in the male treatment groups. In the female
high dose group, there was an increased incidence in mammary
adenoma (benign), two lipomatous tumours (1 malignant and 1 benign)
were observed in the kidneys of high dose group males,

Both sexes exhibited an increased incidence of hyperplasia and also
tumours (1 or 2 papilloma and carcinoma) of the urinary bladder after
the administration 2000 ppm of the test substance. The tumour
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Materials and methods

Results and discussion

Conclusion
Reliability
Deficiencies

frequency was above historical control data.

Applicant's Summary and conclusion

Groups of 70 male and female Bor: WISW (SPF-Cpb) rats were given
NAK 4455 in the diet at concentrations of 0, 20, 200 and 2000 ppm for
12 months at which point 10 rats/sex/group were sacrificed (interim
autopsy). The remaining 60 rats/sex/group were given NAK 4455 in the
diet for an additional 12 months before sacrifice. Haematology, clinical
chemistry, urinalysis, liver enzyme induction, measurement of fluoride
levels, and gross and histopathology were performed on all animals at or
just before sacrifice. Additionally, haematology, clinical chemistry and
urinalysis were performed at 6, 12, 18 and 24 months. This study fulfils
the requirements of OECD 453 (1981) and US EPA FIFRA § 83-5
(1984).

No treatment induced changes in behaviour, appearance, mortality, ,
food or compound intake was observed. No treatment related damage
to the eye was observed.

The results from the haematological and clinical chemistry studies
combined with histopathology, urinalysis and enzyme induction suggest
that liver and kidney damage occur in both sexes exposed to 2000 ppm
and likely begins at 200 ppm.

In the higher dose groups, liver weights were increased, liver enzymes
were induced and enlarged liver was observed.  Additionally,
triglyceride levels were decreased. In the treated male groups, benign
hepatocellular adenomas were seen. These were within the limits of
historical controls and were not statistically significant for trend, but
would be consistent with a non-genotoxic mechanism of
carcinogenicity, i.e. tumours subsequent to cell death and proliferation.
Also in the higher dose groups, increased kidney weights, decreased
urine density (at 6 months), increased water consumption (males only)
were observed. Rough kidney surfaces were noted in high dose group
males, and glomerulonephrosis and pigment deposits within the kKidneys
were seen in 200 and 2000 ppm dose groups. Two lipomatous tumours
were observed in the kidneys of high dose group males, but these are not
statistically significant and do not demonstrate a dose-response.
Increased incidence of urothelial hyperplasia of urinary bladder was
seen in high dose group animals. A slight, non-significant increase of
(urothelial) tumours was seen in the urinary bladder of high-dose
animals. It seems likely that both kidney and urinary bladder tumours
are secondary to cell damage and cell proliferation.

A dose dependent increase in fluoride content in teeth and bones was
seen starting at 20 ppm; the increase became statistically significant at
200 ppm.

Incidence of thyroid hyperplasia was slightly increased in high dose
group animals. This may be a secondary result of altered liver
physiology.

The lowest adverse effect level in this study is 200 ppm (equivalent to
approximately 9.9 and 13.6 mg/kg bw-day for males and females
respectively) based on liver and kidney damage in both sexes. The no
observable adverse effect level is 20 ppm (equivalent to approximately
1.0 and 1.4 mg/kg bw-day for males and females respectively).

1
During a single spot-check analysis of the homogeneity of the
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compound in the feed (approximately 12 weeks after start of study), it
was found that the container labelled 2000 ppm contained 200 ppm feed
and vice versa. The researchers were unable to determine if the
containers had simply been mislabelled or if the rats had been feed the
incorrect dose for their group. Even if the rats had been feed the
incorrect dose, a single instance over 104 weeks should not have any
significant effect on the cumulative dose received, nor should it have
had an effect on blood parameters, as the first blood sample was taken 6
months after beginning of study. This deficiency is not expected to
have any effect on the study.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date
Materials and Methods
Results and discussion

Evaluation by Rapporteur Member State

7 March 2007

The version of the applicant is acceptable.

4.15  The applicant states that found tumours were clearly not related to
treatment. This viewpoint is not endorsed by the RMS. Urinary bladder tumours
(papilloma and carcinoma), observed at 2000 ppm, are considered to be
treatment-related.

Otherwise, the version of the applicant is adopted

Conclusion The applicant does not come to a conclusion on carcinogenicity
The urinary bladder urothelial hyperplasia, thyroid follicular hyperplasia and
increased cuboidal cells (m+f) and urinary bladder tumours (papilloma and
carcinoma), observed at 2000 ppm (equal to 100.4 mg/kg bw/day), are considered
to be treatment-related. The tumours in thyroid and liver are considered not
related to treatment
12-07-2010
Based on new data the conclusion is adjusted, see discussion in Doc IIA.
Reliability 1
Acceptability acceptable
Remarks
Comments from ...
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
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Table A6.7(01) -1. Table for Haematology and Clinical Chemistry

Affected 0 ppm 20 ppm 200 ppm 2000 ppm
Parameter, Months after start of treatment
unit, sex
Haematology 6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24
R M (160 161 |161 |160 [153 157 |158 |158 |154 156  [158 [154 [154 152** |153** 153
£ g F |153 [151 [150 [154 [|149** 149 |148 |152 |146* 147|149  |145** ||146** 147 144* 147
= M ]|0.482 [0.493 [0.507 [0.501 [|0.470 ]0.479 |0.503 |0.493 [0.475 [0.479 [0.503 [0.487 [0.474 0.472* |0.485** |0.487
% 3 F ]0.458 |0.461 [0.467 [0.476 [|0.447 0.455 |0.467 |0.477 ||0.444 ]0.451 |0.467 |0.457 [0.437** |0.450 |0.458 0.461
5 > M (18,5 |175 |18.0 [18.2 [17.7** [16.9* |17.1* |17.3 |17.6** [16.8* |17.1* |17.2* |17.5* 16.7 17.2* 17.1*
S =2 F |19.0 (179 (184 [18.8 187 17.8 |19.0 [183 183 17.5 [18.0 [18.2 188 17.8 18.3 184
o8 < (M 1018 [1092 |1001 [971 979 1057 994 999 |1001 1036 [989 |1042 [890 1002 900 934
= €29 |F |ss9 [999 [s62 [791 |826 970 886 |872 |911 961 |846 |827 |944 1054 925 910*
Clinical
Chemistry
< M (32.8 ]29.9 |355 [32.1 [37.4 35.6* [36.7 |35.9 |34.1 316 |335 |40.8 |38.6 30.9 36.5 34.0
2 =S F 340 (719 (823 [61.2 [40.2 419 |61.2 |544 |31.2* |40.0 [89.1 [77.6 |30.9** |33.8* |93.8 75.5
5T s M (2.10 |3.04 |2.78 [2.84 [1.25** |1.69* |2.08* |2.27 |1.24** [1.61* |2.38 [2.32 [1.08** 0.93** [1.49** |1.66**
= S$s |F 163 |175 [139 |1.75 |1.15% [1.64 [150 |[1.72 ([1.28 140 [1.46 [1.65 [0.82** 0.91** [1.02* 1.2
Months 12 24 12 24 12 24 12 24
e M ]143.0 83.0 125.5 83.0 114.8 80.5 1754 89.7
Z A8 2 F [81.8 70.7 73.2 70.6 66.3* 56.7* 90.0 62.0
£ o M [12.5 13.0 11.8 113 12.4 11.0 17.6%* 13.2
o Yat=) F |11.6 10.1 12.5 11.1 13.0 10.6 16.5** 11.6
] = M [32.0 38.3 30.6 30.9** 30.3 35.2 49.6** 30.0*
S Eo F ]29.8 34.6 39.2* 38.6 35.6* 42.6 52.9** 38.5
::— > M [0.52 0.56 0.39** 0.55 0.45 0.46 0.61 0.83
BE=) F |1.24 1.86 121 2.03 1.56 1.92 2.86** 2.65*
§ M [0.459 0.662 0.514 0.777 0.756* 1.337* 2.243* 2.814*
g ﬁ S |F ]0.548 0.894 0.637 0.848 1.249* 1.485* 2.949* 2.793*
s2 |g |M |0.108 0.133 0.121 0.120 0.242* 0.290* 0.647* 0.677*
L—f g 3 [F Jo.138 0.221 0.142 0.164 0.267* 0.287 0.840* 0.681*

*p <0.05, ** p,0.01, Hb = haemoglobin, HCT = haematocrit, MCH = mean cell haemoglobin, ASAT = aspartate
aminotransferase, N-dem = N-demethylase, O-dem = O-demethylase, CAT = carnitine acyl transferase

Table A6.7(01) -2. Results from carcinogenicity study
Control data dose-response
study low dose medium dose | high dose +/
Parameter m [f m |f m |f m |f m |f
Number of animals | 59 59 60 60 59 60 58 60
examined
Mortality 2 1 3 8 8 6 4 5 - -
Clinical signs - - - - - - R -
Body weight - - - - - - ~* L
Food consumption - - - - - - - -
Overall tumour | 44 64 55 72 56 53 62 50

incidence (%):

No. of animals with | 26/59 |38/59 | 33/60 |43/60 |33/59 |[32/60 |36/58 |30/60 |+ -
neoplasms

No. of animals with|23/59 |38/59 | 22/60 |34/60 |25/59 |[33/60 |[30/58 |30/60 |+ -
benign neoplasms

No. of animals with | 2/59 3/59 4/60 4/60 3/59 3/60 2/58 5/60 - -
malignant neoplasms

No. of animals with > 1 | 1/59 3/59 3/60 7160 0/59 2/60 0/58 2/60 - -

neoplasm

Liver

Hepatocellular 0/59 0/59 3/60 0/60 2/59 0/60 3/58 0/60 - -
adenoma

Carcinoma 1/59 0/59 0/60 0/60 0/59 0/60 0/58 0/60 - -

Non-neoplastic changes

Swollen/thickened/ 0/59 0/59 4/60 0/60 0/59 2/59 5/58 3/60 - -
enlarged

Nodule 0/59 0/59 3/60 0/60 2/59 0/60 3/58 0/60 - -
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Absolute weight
(interim 12 month)

¢** ¢**

Absolute weight (final | - - - - - - N N*
24 month)

Kidney

Tumour (lipomatous) 0/59 0/59 0/60 1/60 0/59 0/60 2/58 0/60
Carcinoma 0/59 0/59 1/60 0/60 0/59 0/60 0/58 0/60

Non-neoplastic changes

Glomerulonephrosis

45/59 | 11/59

47/60 | 18/60

53/59 | 21/60

56/58 | 13/60

Pigment deposition

41/59 | 33/59

41/60 | 40/60

53/59 | 54/60

58/58 | 59/60

Absolute weight | - - - - N N> N> N>
(interim 12 month)
Absolute weight (final | - - - - ANF* N* el N
24 month)
Continued
Table A6.7(01) -2. continued
Control data dose-response
study low dose medium dose | high dose +/
Parameter m f m f m f m f m f
Urinary bladder
Papilloma 0/58 0/59 0/59 0/60 0/58 0/60 2/57 1/60
Carcinoma 0/58 0/59 0/59 0/60 0/58 0/60 1/57 2/60
Non-neoplastic changes
Hyperplasia 2/59 0/59 1/60 1/60 2/59 2/60 7/58 10/60 | + +
Thyroid
C-cell adenoma 2/58 3/59 2/60 5/60 1/59 2/60 2/58 2/59 - -
Follicular adenoma 3/58 1/59 1/60 0/60 1/59 1/60 2/58 1/59 - -
Follicular 0/58 0/59 0/60 1/60 0/59 0/60 1/58 0/59 - -
adenocarcinoma
Non-neoplastic changes
Follicular hyperplasia | 0/59 0/59 0/60 0/60 3/59 1/60 4/58 2/60 - -
Increased cuboidal cells | 1/10 1/10 2/10 2/10 2/10 1/10 7/10 2/10 - -

*p <0.05, ** p < 0.01,- Not significantly different than control.

3.9.1.2 Study 2 - 2-year oral mouse study

Doc I11A/Section A
BPD Data  set

6.7/02  Chronic Toxicity/Carcinogenicity
1A/ 2-year oral mouse study

Annex Point VI. 6.5/6.7

Data protection
Data owner

Reference

Yes

Bayer CropScience

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

purpose of its entry into Annex |
Guidelines and Quality Assurance

Yes

OECD 451 (1981)
US EPA FIFRA § 82-2 (1984)

Yes
No

MATERIALS AND MethodS

Data submitted to the MS after 13 May 2000 on existing a.s. for the

Officia
|

use
only
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Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species
Strain

Source

Sex

Age/weight at study

initiation

Number of animals
group

at interim sacrifice

at terminal sacrifice
Control animals
Administration/
Exposure

Duration of treatment
Interim sacrifice(s)
Final sacrifice
Frequency of exposure
Postexposure period

Type
Concentration

Vehicle

Concentration in vehicle
Total volume applied
Controls

Examinations

Body weight

Food consumption
Water consumption
Clinical signs

NAK 4455 (transfluthrin)

Mixed batch no: 250987

As given in sections 2 and 3

Dark brown

94.5- 95%

Test substance was stored at room temperature in laboratory cabinet and
kept stable throughout the study—Stable to May 1990. Test substance
was added to the powdered food in accordance with the dose plan for
each successive week. Test compound content in the administered
formulation was checked at the start of study, and approximately every
3 months thereafter. Stability and homogeneity were tested before
beginning of study. Purity of 100% was assumed for the technical test
compound, which contained 1% peanut oil to minimize dust generation.
The test compound was found to be stable in the diet over 10 days
within a tolerance range of 20%, it was found to be homogenous in the
diet within a tolerance of 10%. The mean concentration was within
10% of the nominal concentration.

Mice

B6C3F1

Charles River Wiga GmbH

Male and female

5-6 weeks

Weight range at start of study 18-24 g (males) and 15-20 g (females)
60 mice/sex/group (+ extra 10 mice/sex/group for 0 and 1000 ppm
groups)

10 animals/sex/group at 12 months

50 animals/sex/group

Yes

Oral

24 months

After 12 months

After 24 months

Daily

None

Oral

In food

Food 0, 10, 100, 1000 ppm, equivalent to:

Males: 0, 2.1, 19.7, 199.5 mg/kg bw-day

Females: 0, 3.1, 33.3, 279.0 mg/kg
Food consumption per day ad libitum
Moistened with peanut oil/ mixed into food

Not applicable

Not applicable

Diet with peanut oil

bw-day

Yes, before administration of first dose and then weekly.

Yes, measured weekly (based on extra 10 animals).

Yes, measured weekly.

Yes, observed twice daily, in particular body surfaces, body orifices,
posture, general behaviour, respiration and excretory products.
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Macroscopic investigations
Ophthalmoscopic
examination

Haematology

Clinical Chemistry

Urinalysis
Pathology

Organ Weights

Histopathology

Palpable masses, skin tumours

No.

Yes

Number  of
animals:

Time points:

Parameters:

Yes

Number  of
animals:

Time points:

Parameters:

Other
No

10 animals/sex/group

After 3 (extra groups only) 12, 18 (only differential
blood count), 24 months of treatment

Haematocrit, haemoglobin concentration, erythrocyte
count, total and differential leukocyte count,
thrombocyte count, mean corpuscular haemoglobin
(MCH), mean corpuscular haemoglobin concentration
(MCHC), mean corpuscular cell volume (MCV)

Other:

10 animals/sex/group

After 3 (extra and main group animals), 12, 24 months
of treatment
Glucose, total cholesterol, urea, total bilirubin,
creatinine, total protein and albumin, alanine
aminotransferase, aspartate aminotransferase, alkaline
phosphatase

Yes, all animals which died spontaneously or were moribund and
sacrificed, all animals at 3-month, interim and final sacrifice

Yes
From:
Organs:

Yes
From:
From:
Organs:

All animals at 3-month, interim or final sacrifice

Liver, kidneys, testes, spleen, brain, heart, ovaries, and
lungs

Other

All dose groups

All sacrificed animals

Fixed in 10% buffered formaldehyde solution (urinary
bladder and lungs fixed by instillation): adrenal glands,
aorta, bone marrow (femur and sternum), brain
(cerebrum, cerebellum, brain stem), cymbal gland, ears
(tattooed), epididymides, oesophagus, eyes (including
lids and optic nerves), femur with knee joint, gall
bladder, Harderian glands, “head” (nasal and
oropharyngeal cavity), heart, intestine (duodenum,
jejunum, ileum, cecum, colon, rectum; remaining
intestinal ~ tissue),  kidneys, lachrymal glands
(extraorbital), larynx, liver, lungs, mammary gland,
mandibular lymph node, mesenteric lymph node,
ovaries (including oviducts), parathyroid glands,
pancreas, pituitary gland, prostate, salivary glands,
sciatic nerve, seminal vesicle, skeletal muscle, skin,
spinal cord (cervical, thoracic, lumbar), spleen, sternum,
stomach, testes, thymus, thyroid gland, tongue, trachea,
ureter, urethra, urinary bladder, uterus, vagina and any

Page 99



Doc I11A/Section A 6.7/02
BPD Data  set
Annex Point VI. 6.5/6.7

HA/

Chronic Toxicity/Carcinogenicity
2-year oral mouse study

Other examinations

Statistics

Further remarks

Body weight

Food consumption

Water consumption
Clinical signs

Macroscopic investigations
Ophthalmoscopic
examination

Haematology

Clinical Chemistry

other tissue showing changes.
Other

Enzyme induction: At 3 months (all extra group animals) and at
sacrifice (interim and final) 5 animals/sex/group were examined for
enzyme induction in the liver, specifically: N-demethylase and
cytochrome P450.

Fluoride content: At 3 months (all extra group animals) and at sacrifice
(interim and final), the teeth and bones of 5 animals/sex/group were
analysed for fluoride levels.

Arithmetic group means and standard deviation were calculated for all
quantitative results (except fluoride data). Test collective data were
compared with control collective data using either Mann and Whitney or
Wilcoxon’s U test. Differences were considered significant at the 5%
and 1% probability level. Data from the fluoride analysis were
evaluated at a confidence level of 0.05. The Box test was used to test
for homogeneity of variances between groups. If a difference was seen,
a pairwise post-hoc comparison of the groups (one and two-tailed) was
made using the Games and Howell modification of the Tukey-Kramer
significance test. Comparison of survival curves used Wilcoxon’s
generalized test (Breslow test), a weighting proportional to respective
group sized per event time.

Results and Discussion

No treatment related effects were seen in male animals. Female animals
in the high dose group had a slight but significant increase in weight
from week 1 to week 83..

No treatment related effects were seen.

No treatment related effects were seen.

No treatment related effects were seen,

No treatment related effects were seen.

Not applicable

A number of miscellaneous statistically significant effects occurred
which appear to have little toxicological significance due to lack of dose
response and/or lack of time dependence and which were within normal
physiologic parameters for the effect. However, there is a suggestion of
an effect on red cells—erythrocytes were reduced in high dose males, as
were haemoglobin levels and haematocrit. Mean corpuscular
haemoglobin and mean corpuscular haemoglobin concentration were
reduced in some high dose males and females. Thrombocytes were
increased in high dose males and females. There appeared to be no
treatment related effect on white cells, with the possible exception of
high dose group females at 24 months, which had an increased % of
lymphocytes and decreased % of polymorphonuclear neutrophils
(PMN).

A number of miscellaneous statistically significant effects occurred
which appear to have little toxicological significance due to lack of dose
response and/or lack of time dependence and which were within normal
physiologic parameters for the effect. However, cholesterol levels were
significantly higher for high dose group males and females at all time
points, for males and females in the 100 ppm dose group at interim
sacrifice, and for females in the 100 ppm and 10 ppm dose groups at
final sacrifice without clear dose-relationship.. Additionally, protein
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Urinalysis
Pathology

Organ Weights

Histopathology

Other examinations

Time to tumours
Other

Materials and methods

Results and discussion

and albumin levels were significantly increased for females in all
treatment groups at final sacrifice.  Alkaline phosphatase was
significantly increased in high dose groups at all time points.

Not applicable.

Moribund, 3-month and Interim autopsy: No treatment related effects
were found.

Final autopsy: Incidence of liver nodules was increased in females in the
high dose group; no other treatment related effects were seen.

Absolute and relative liver weights were increased in males and females
in the high dose groups. While other statistically significant changes
were seen, they appear to have little toxicological significance as there
is no apparent dose- or time-response.

Interim autopsy: Hypertrophy of periacinal hepatocytes was seen in all
males and more than half of the females in the high dose group. No
other treatment related effects were seen.

Final autopsy: Hypertrophy of periacinal hepatocytes was seen in more
than half of the males and females in the high dose group. No other
treatment related effects were seen.

Enzyme induction: No treatment related effects were seen.

Fluoride incorporation: Fluoride levels in bones and teeth of male
animals were statistically significantly increased in the 100 and 1000
ppm groups at both 12 and 24 months and in females animals in the
1000 ppm group.

Not applicable

Neoplastic lesions: No treatment related neoplastic lesions were seen at
the interim autopsy. At the 24-month final autopsy a miscellany of
benign and malignant tumours were seen an all groups (including
controls) and were clearly not treatment related (lack of dose response,
increased incidence in controls, single instance in middle dose group,
etc).

Female animals in the high dose group had a statistically significantly
increased number of hepatocellular adenomas. Because of this, females
in the high dose group also had a higher number of total and benign
tumours.

Applicant's Summary and conclusion

Groups of 60 male and female B6C3F1 mice were given NAK 4455 in
the diet at concentrations of 0, 10, 100 and 1000 ppm for 12 months at
which point 10 rats/sex/group were sacrificed (interim autopsy). The
remaining 50 rats/sex/group were given NAK 4455 in the diet for an
additional 12 months before sacrifice.  Additionally, a further
10/animals/sex were treated for 13 weeks with either 0 or 1000 ppm
NAK4455. Haematology, clinical chemistry, liver enzyme induction,
measurement of fluoride levels, and gross and histopathology were
performed on all animals at or just before sacrifice. Additionally,
haematology and clinical chemistry and urinalysis were performed at
12, 18 (differential blood count only) and 24 months. This study fulfils
the requirements of OECD 451 (1981) and US EPA FIFRA § 82-2
(1984), with the exception that an ophthalmoscopic examination was not
performed.

Mortality was unaffected by treatment. No treatment induced changes
in behaviour, or appearance were observed. No treatment related effects
were seen on food or water consumption.

Body weights of females in the high dose group were statistically
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Conclusion
Reliability
Deficiencies

significantly increased (< 10%) over controls except during the last part
of the study.

The results from the haematological and clinical chemistry studies
combined with histopathology suggest that liver damage occur in both
sexes exposed to 1000 ppm and may begin at 100 ppm in females.

In the high dose group, liver weights were increased and increased
cholesterol levels were seen. In female animals increased incidence of
liver nodes was seen. In male and female animals, increased
hypertrophy of periacinal hepatocytes was seen at interim and final
autopsy. High dose group females had increased levels of
polymorphonuclear neutrophils, suggesting organ inflammation. High
dose group females had increased levels of hepatocellular adenomas.
This is not surprising given the liver damage that is apparently occurring
at 1000 ppm and likely represent an epigenetic mechanism.

Also in the high dose group, there was an apparent decrease in
haemoglobin and erythrocytes, particularly in male animals at interim
sacrifice. Both males and females had increased thrombocytes in the
high dose group.

A dose dependent increase in fluoride content in teeth and bones was
seen starting at 100 ppm.

The lowest adverse effect level in this study is 100 ppm (equivalent to
approximately 19.7 and 33.3 mg/kg bw-day for males and females
respectively) based on liver damage in both sexes. The no observable
adverse effect level is 10 ppm (equivalent to approximately 2.1 and 3.1
mg/kg bw-day for males and females respectively). This compound
appears to cause benign liver adenomas in female animals at the 1000
ppm dose level (equivalent to 279 mg/kg-day). Based on the clear lack
of a genotoxic mechanism, the propensity of mice to develop
hepatoadenomas, and the lack of this response in another species, this
compound does not present a carcinogenic risk to humans.

1
None
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Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date
Materials and Methods

Results and discussion

Evaluation by Rapporteur Member State
20 March, 2007
3.1.1.2 Purity of the compound is 94.4-95%.
3.4.11 For the 3-month extra group histopathology was only performed on
liver.

For the 12-month interim kill histopathology was only performed on
kidneys, liver, thyroid and parathyroid, and altered organs and tissues.
Otherwise the version of the applicant is acceptable.
4.12 It is noted that in females of the high dose the increased incidences of
haemangiosarcomas in the spleen (2/50), adenomas of the Harderian gland
(8/50) and sarcomas of the subcutis (2/50) are above the historical control range.
Otherwise the version of the applicant is adopted.

Conclusion Urinalyses was not performed.
The RMS does not agree that it can be concluded from this study that transfluthrin
does not present a carcinogenic risk to humans, nor that can be concluded that
transfluthrin lacks carcinogenic responses in mice or other species.
In the females at 1000 ppm (equal to 279 mg/kg bw/day) there may be a
treatment-related increase in haemangiosarcomas in the spleen, adenomas in the
Harderian gland and sarcomas of the subcutis. The incidences of these neoplastic
lesions are above the historical control range and are considered possibly related
to treatment.
28-03-2011
Based on new data the conclusion is adjusted, see discussion in Doc IIA.
The incidences of hepatocellular adenomas and carcinomas in Table A6.5(02) -2
deviate from those reported in the original study see the right values under the
table.

Reliability 1

Acceptability acceptable

Remarks
Comments from ...

Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
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Table A6.7(02) -1.

Table for Haematology and Clinical Chemistry

Affected 0 ppm 10 ppm 100 ppm 1000 ppm

Parameter, Months after start of treatment

unit, sex

Haematology 3 12 18 24 3 12 18 24 3 12 18 24 3 12 18 24

= M ]9.32 [9.77 9.79 9.76 9.73 9.76 10.13  ]9.10**  |9.37** 9.58
ES _ F |8.67 |9.42 8.46 9.69* 9.46 9.59 9.12 8.93 9.47 9.22

N M ||165 151 148 151 151 153 152 157** 149 146

£ %‘, F 161 148 133 150 145 149 138 157 146 141
= 3 M [0.475 ]0.465 0.455 0.463 0.457 0.455 0.466  [0.457** 0.438** 0.446
% 3 F 0.472 |0.422 0.406 0.457* 0.450 0.454 0.423  [0.459*  |0.446 0.435
5 > M [17.7 |155 15.1 15.5 15.5 15.7 15.1 17.3* 15.9** 15.3
S = F |18.6 |15.7 15.9 15.5 15.4 15.6 15.2 17.6 15.5 15.3*
5 O M [|348 [325 325 327 330* 337** 326 344** 340** 329*
Soss |[F (341 335 327 329* 325 329** 327 341 328** 325
08 4s= |M|911 |891 1212 910 1271 907 1382** ]980* 947 1425**
EELY [F 763 [779 658 852% 846%* 823 741 880* 899** 871%*
€8 M [79.1 |75.3 |70.9 [69.4 76.1 71.2 |66.0 79.4 68.9 [63.6 82.3 77.1 69.2 66.4
25 ‘qi X |F [831 |[76.6 [69.2 [69.5 82.1 711 |72.2 83.0* |70.7 |71.6 87.9* 81.8 74.5 86.8**
z M [18.9 |17.5 |265 |27.8 17.3 24.7 129.9 16.5 27.7 (314 17.0 16.0 28.1 31.7
E > F 155 |17.0 |26.3 |27.3 12.3 242 225 12.8* [21.6 |23.6 11.1 12.5* 20.6 11.1%*
Clinical

Chemistry

Months 3 12 24 3 12 24 3 12 24 3 12 24

= M 128 87 105 130 |86 103 126 |92 119 137* 104** 139%*
€5 F_|210 171 340 199|155 367 190|166 389 219 205%* 741
S5 s |M[287 320 308 [285 |298 3.02 2.97 |3.58* 3.56 337 3.69% 371*
G25E [F 236 [216  [217  [252 [2.38 341|251 [2.63"*  [3.72* 2.89* 2.85" 335"
2 . M |51.3 54.3 55.8 49.7 [54.9 55.5 50.5 |[55.6 59.5 51.7 54.7 57.9

T ES F |50.5 54.0 52.5 50.1 |54.5 58.6 50.3 [55.4 58.1* 51.0 55.2 58.3**
3c M (24.3 25.2 26.2 22,9 |25.7 26.4 241 |25.6 26.8 25.2 26.0 27.2
IES F ]26.4 275 25.6 26.3 |27.7 29.3** 26.6 (284 28.8** 27.1 27.3 29.7**

‘g - % g M ]10.259 0.494 0.584 0.538 0.651 0.798* 1.112** 1.3012 2.352** 2.349**
T o g |F (0288 0.480 0.578 0.379 0.606 0.613 0.875 1.1922 2.032** 2.269**
5 g2 |[M 0567 0.863 1.014 0.866 1.061 1.476** 1.824** 2.899? 4.428** 5.305**
28352 |F [0o506 [0790 |0.962 0.783 1,098 1.338**  |1.697 21942 3.843%* 4.290%*
*p <0.05, ** p<0.01, = No statistical analyses performed for “extra groups” fluoride content, Ery = erythrocytes,

Hb = haemoglobin, HCT = haematocrit, MCH = mean corpuscular haemoglobin, MCHC = mean corpuscular
haemoglobin concentration, PMN = polymorphonuclear neutrophils, APh = alkaline phosphatase

Table A6.7(02) -2.

Results from carcinogenicity study

Control data dose-response
study low dose medium dose | high dose +/
Parameter m |f m |f m |f m |f m |f
Number of animals | 50 50 50 50 50 50 50 50
examined
Mortality 9 5 2 2 8 11 8 6 - -
Clinical signs - - - - - - - - - -
Body weight - - - - - - - APF* - -
Food consumption - - - - - - - - - -
Overall tumour | 50 58 42 54 50 56 40 74
incidence (%):
No. of animals with | 25/50 |29/50 | 21/50 |27/50 | 25/50 |28/50 | 20/50 |37/50 - -
neoplasms
No. of animals with | 14/50 |13/50 | 10/50 |14/50 | 11/50 | 9/50 9/50 19/50 - -
benign neoplasms
No. of animals with | 10/50 | 10/50 | 9/50 11/50 | 11/50 | 16/50 | 7/50 10/50 - -
malignant neoplasms
No. of animals with > | 3/50 9/50 3/50 5/50 6/50 6/50 7/50 17/50 - -
1 neoplasm
Liver
Hepatocellular 5/49 4/50 5/50 5/50 4/50 2/48 2/50 13/50* | - -
adenoma
Carcinoma 5/49 8/50 7/50 7/50 2/50 2/48 4/50 4/50 - -
Non-neoplastic
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changes

Nodule 10/50 | 7/50 13/50 | 4/50 13/50 | 5/50 12/50 | 15/50 - -
Hypertrophy of | 0/10 0/10 0/10 0/10 0/10 0/10 10/10 | 6/10 - -
periacinal

hepatocytes (interim)

Hypertrophy of | 0/50 0/50 0/50 0/50 0/50 0/50 38/50* | 26/50** | - -
periacinal el *
hepatocytes (final)

Absolute weight | - - - - _ N A A= N N
(interim 12 month)

Absolute weight | - - - - N* N AF* A= + "
(final 24 month)

Relative weight | - - - - - J** Axx N . N
(interim 12 month)

Relative weight (final | - - - - - - AN+* AF* B N
24 month)

*p <0.05, ** p<0.01, *** P<0.001, - Not significantly different than control.

Right data
Control data dose-response
study low dose medium dose | high dose +/
Parameter m |f m |f m |f m |f m |f
Liver
Hepatocellular 5/49 4/50 4/50 2/48 5/50 2/50 5/50 13/50* | - -
adenoma
Carcinoma 5/49 |2/50 | 8/50 |2/48 |7/50 [4/50 | 7/50 | 4/50 - -

3.9.2 Human data

No data available.

3.9.3 Invitro data (e.g. in vitro germ cell and somatic cell mutagenicity studies, cell
transformation assays, gap junction intercellular communication tests)

No data available.

3.9.4 Other data (e.g. studies on mechanism of action)

3.9.4.1 Study 1

Section 111A6.10/01 Mechanism
BPD Data set [IIA/ Clarification for bladder tumours, section 6.7
Annex Point VI.7

Reference Officia
|
use
only
Data protection Yes
Data owner Bayer CropScience
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Section 111A6.10/01
BPD Data  set
Annex Point V1.7

HA/

Mechanism
Clarification for bladder tumours, section 6.7

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species
Strain

Source

Sex
Age/weight
initiation
Number
group

at

of animals

at interim sacrifice

at terminal sacrifice
Control animals
Administration/
Exposure

Duration of treatment
Interim sacrifice(s)
Final sacrifice
Fregency of exposure
Postexposure period

Type
Concentration

Vehicle

Controls

study

per

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose of
its entry into Annex |

Guidelines and Quality Assurance

No

The purpose of the study was to examine cell proliferation in the urinary system
of the rat after high dose treatment of the a.s. for up to 4 weeks. There are no
applicable guidelines for this specific purpose.

The study was well controlled and well conducted with enough animals for good
statistical analysis, and is therefore an acceptable study.

Yes

Not applicable

MATERIALS AND MethodS

As given in sections 2 and 3

Batch no. 8169 79301

As given in sections 2 and 3

Yellow to brown, liquid to solidified melt

95.8%

The active ingredient was stable in the feed mixture over a period of 10
days.

Rat

Wistar HsdCpb:wu (historically used at Bayer, so good data on
spontaneous alterations)

Harlan/Winkelmann, D33178 Borchen, Germany

female

13-14 weeks, mean weight 218.5¢ (206-243g)

Negative control, 1 week — 20

Negative control, 4 weeks — 30

NAK 4455, 1 week — 20

NAK 4455, 4 weeks — 30

Positive control, 1 week — 10

Positive control, 4 weeks - 10

At one week — 10 positive controls, 20 negative controls, 20 treated
animals

At 4 weeks — 10 positive controls, 30 negative controls, 30 treated animals

Yes

1 or 4 weeks

After 1 week

After 4 weeks

Daily

None

Oral

In food

5000 ppm, food,
food consumption ad libitum
Dissolved in peanut oil before being mixed into food. Final: 5000 ppm
NAK 4455 in Altromin 1321 diet with 1% peanut oil.

Negative control - Altromin 1321 diet with 1% peanut oil

Positive control — 100 ppm sodium cacodylic acid (NaC) in Altromin diet

327 mg/kg bw/day
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Section 111A6.10/01
BPD Data  set
Annex Point V1.7

HA/

Mechanism
Clarification for bladder tumours, section 6.7

Examinations
Body weight

Food consumption
Water consumption
Clinical signs
Clinical Chemistry
Urinalysis

Pathology

Organ Weights
Histopathology
Other examinations

Statistics

Further remarks

Body weight

Food consumption
Water consumption
Clinical signs

Macroscopic investigations

Urinalysis

Organ Weights

Histopathology

Other examinations

Yes

Yes

Yes

Yes

No

Yes
Number
animals:
Time points:
Parameters:

of All animals

After 2 or 5 weeks of treatment

Volume, specific gravity, total protein, Na, K, Ca, CI,
tetraflurorbenzoic acid (NAK 4455 metabolite)

Yes

Liver and both kidneys

Urinary bladder only was examined.

For determination of cell proliferation all rats were injected 2 hours
prior to necropsy with an intraperitoneal dose of 100 mg/kg 5’-bromo-
2’-deoxyuridine (BrdU).  For determination of proliferation rate
immunohistochemical counting of urothelial cells was compared to
sections of the duodenum and uterus.

Evaluation of data was performed using SAS software for continuous
random variables using the Dunnett test, Adjusted Welch test, or
Kruskal-Wallis test followed by adjusted U tests.

The statistical test performed for each comparison was not described.

Results and Discussion

No effect

No effect

No effect

Two animals in the treatment group showed increased urine excretion
regarded as test substance related; however, mean water consumption
was not different.

No effect

Calcium imbalance noted in second week, and increased protein
excretion at 5 weeks indicated treatment-related effects on the urinary
system.

Kidney weights were significantly increased after 4 weeks of treatment.
Liver weights were significantly increased after 1 and 4 weeks of
treatment.

Focal hyperplasia of the transitional epithelium of the urinary bladder
was found in one of the 30 rats treated for 4 weeks.

The mean BrdU labelling increased 3.7 fold over controls at 5 weeks in
the treated animals; among the 30 treated animals, 5 rats demonstrated
labelling more than 2 fold above the maximum value of untreated
animals. These animals might be considered potential responders since
there was no correlation between BrdU labelling and TFBA metabolite
concentration in the urine.

Page 107



Section 111A6.10/01
BPD Data  set
Annex Point V1.7

HA/

Mechanism
Clarification for bladder tumours, section 6.7

Positive control

Other

Materials and methods

Results and discussion

Conclusion

Reliability
Deficiencies

When compared to negative controls, NaC (a well known non genotoxic
urothelial proliferation inducer) administration produced higher water
consumption, increased excreted urinary volume, decreased protein,
potassium, and chloride concentration, and lowered total calcium
excretion. Cell proliferation of the urinary bladder epithelium was
increased 2.4-fold, while 2/10 rats had minimal or slight focal
hyperplasia and 3/10 rats had single cell necrosis of transitional cells
after 4 weeks of exposure.

No effect on survival was noted.

Applicant's Summary and conclusion

5000 ppm NAK-4455 (common name transfluthrin) was administered to
female rats for 1 week (20 animals) and 4 weeks (30 animals) in the
diet. Urinalysis was performed after the dosing interval. The animals
were then sacrificed and the urinary tract histologically examined.

The test was intended to examine the urinary system in rats after high
dose treatment and as such is not covered by a specific guideline. The
study uses acceptable numbers of animals for statistical analysis, was
well conducted, and has appropriate positive and negative controls.
Treatment-related effects were seen on the urinary system, including
increased urine excretion in some animals, decreased urine calcium
concentration and excretion, increased protein excretion, and increased
kidney weights at 4 weeks. The treatment had no effect on survival,
body weight, and food consumption.

There was no dose-response, only a single high dose was used.

The study clearly indicates that NAK 4455 induces proliferation in the
urinary bladder epithelium, and alters kidney function, in female rats
exposed to a high dose for 4 weeks. The positive control NaC a well
known product used for non genotoxic induction of urothelial
proliferation, produced similar effects.

The study clearly indicates that NAK 4455 induces proliferation in the
urinary bladder epithelium in female rats exposed to a high dose for 4
weeks with a NaC toxicity profile which is consistent with a non
genotoxic mechanism of urothelial proliferation induction.

1

No
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Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date

Materials and Methods
Results and discussion
Conclusion

Evaluation by Rapporteur Member State
7-7-2008
The version of the applicant is acceptable.

revealed that the mitotic index, as measured by incorporation of bromodeoxyuridine
(BrdU), was increased. No correlation was found between tetrafluorobenzoic acid (TFBA)
concentrations in urine and the degree of induction of cell proliferation.

12-07-2010

Based on new data the conclusion is adjusted, see discussion in Doc IIA, §3.7

Reliability
Acceptability acceptable
Remarks
Comments from ...
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.10-1. Results for 4 week study of NAK 4455 in rats

(-) control NAK 4455 (+) control, NaC
Average body O weeks 218 218 220
weight () 1 week 220 217 222
4 weeks 229 225 232
Intake Food/day (g/kg bw)  69/65 65/66 74165
(1week/4 weeks) Test compound/day  0/0 327/328 7.38/6.47
mg/kg bw
Water/day (g/kg bw) 89/82 89/85 96/95
Urinalysis Volume, ml 11.0/7.5 9.5/8.1 8.7/11.0
(2 weeks/5 weeks) Protein, mg 1.6/1.9 1.5/2.3* 1.5/2.4
Na 0.16/0.84 0.09/0.85 0.12/0.96
K 0.71/2.19 0.66/2.31 0.65/2.4
Ca 14/49 8*/41 6*/55
Cl 0.18/1.14 0.14/1.15 0.18/1.26
Absolute kidney 1 week 1358 1392 1402
weight (mg) 4 weeks4 1413 1535** 1471
BrdU labelling n/a Index increased 3.7- Index increased 2.4-
fold over controls fold over controls
Hyperplasia of urinary bladder epithelium 0 of 30 1 of 30 2 of 10; plus single

cell necrosis in 3 of
10

[*p<0.05 **p<0.01
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3.9.4.2 Study 2 -

Doc. 1A/ Section A6.10/02
BPD Data set 1A/ Annex
Point VI.1.7

clarification for bladder tumours

Mechanism
Clarification for bladder tumours, section 6.7

Data protection
Data owner

Criteria for data protection

2.1 Guideline study

GLP
Deviations
3.1 Test material

3.1.1  Lot/Batch number
3.1.2  Specification
3.1.2.1 Description
3.1.2.2 Purity

3.1.2.3 Stability

3.2 Study Type
Organism/cell type
Deficiencies / Proficiencies

Reference

Yes
Bayer AG

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its inclusion on Annex |

Guidelines and Quality Assurance

No

The purpose of the study was to test the cytotoxic potential of TFBA on
rat bladder epithelium in vitro. Therefore, TFBA was tested in primary
rat bladder epithelial explant cultures for its cytotoxic potential.
Cytotoxicity was assessed in comparison to the cytotoxic positive
control chemical Mitomycine. In parallel, cytotoxicity was measured
using a permanent fibroblast cell line of the mouse (3T3). In addition,
cytotoxicity measurements in the rat bladder epithelial explant cultures
were confirmed by the determination of the DNA content at the end of
treatment. There are no applicable guidelines for this purpose. The
study was well conducted and controlled and is therefore considered to
be an acceptable study.

No

Not applicable

MATERIALS AND MethodS

Tetrafluobenzoic acid (TFBA, NAK 4723), a metabolite of Transfluthrin
(NAK 4455)

TFBA was purchased from Aldrich (Cat. No. 303623)

Not specified

Not specified

Not specified

Not specified

In vitro cytotoxicity test in rat bladder epithelial cells

Rat bladder epithelial explant cultures

Not applicable

Officia
|

use
only
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Doc. 1A/ Section A6.10/02 Mechanism
BPD Data set 1A/ Annex Clarification for bladder tumours, section 6.7
Point VI.1.7

Preparation of cultures Culture of 3T3 cells
3T3 cells (Clone A31, ATCC Cat. No. CCL-163) were cultivated in
DMEM (containing Glutamax, Sodium Pyruvate, Pyridoxine and 4.5g/I
Glucose; Gibco Cat. No. 31966-021), supplemented with 10% foetal
calf serum (PCS) and Penicillin/Streptomycin. Cells were passaged
every 2-3 days by trypsinization and routinely diluted at a rate of 1:3.
Cells were cultivated in a humidified incubator at 37°C and 5% CO,.
Rat bladder epithelial explant cultures
Explant cutures were prepared according to Johnson et al. (1985)3, with
several modifications.  Bladders were removed aseptically from
neonatal Wistar rats (5-7 days old). Approximately 1mm? size pieces
were placed into 48 well plates pretreated as follows: plates were coated
with collagen 1V and fibronectin, dried, and the surface scratched with a
sterile scalpel to facilitate adherence of the explants. 400ul of medium
was pipetted into each well. The medium used was composed of Ham’s
F12 containing 0.1% FCS, supplemented with 25U/ml penicillin,
25ug/ml streptomycin, 5pg/ml transferrin, 10pg/ml insulin, 0.1mM non
essential amino acids, 1pug/ml hydrocortisone, 10ng/ml mouse EGF and
2mM glutamine. Explant cultures were cultivated in a humidified
incubator at 37°C and 5% CO; for 5 days before starting the treatment
with the test compounds. After 5 days of outgrowth, a viability assay
was performed on the living cells using Alamar Blue. After removing
the Alamar Blue solution the explants were treated with compound
diluted in medium. After 3 days of treatment, another Alamar Blue
assay was done and medium changed and replaced again with fresh
medium containing test compound for another 3 days. Treatments were
done on at least 5 replicate explants per concentration/untreated control.
Collagen 1V and fibronectin coating of tissue culture plates
Collagen IV (Sigma Cat.No. 27663) was dissolved at 0.7 mg/ml in
0.05N HCL. Fibronectin (Sigma F-0635) was dissolved at 20ug/ml in
distilled water. The solutions were mixed 1:1. 200ul per well were
added to 48 well tissue culture plates (Falcon Cat.No. 3078) and
incubated (and dried) over night at room temperature. Plates were stored
at4°C.

Positive control Mitomycine (purchased from Serva, Cat. No. 29805)
Administration / Exposure;
Application of test substance

3 Johnson M. D., Bryan G.T. and Reznikoff C.A. (1985). Serial cultivation of normal rat bladder epithelial
cells in vitro. Journal of Urology 133:1076-1081.
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Doc. 1A/ Section A6.10/02 Mechanism
BPD Data set 1A/ Annex Clarification for bladder tumours, section 6.7

Point VI.1.7

Treatment

Way of application

Treatment of 3T3 cells

Cells were seeded into 96 well plates at a density of 1x 10% cells per well
and allowed to attach and grow for 24 hours. Medium was removed and
replaced with medium containing test compound at a range of
concentrations. Each concentration was applied in quadruplicate wells.
Blank wells without cells and solvent control wells containing cells were
also included. After 3 days of treatment, an MTT test was performed.
The solvent control treated cells were set to 100% viability.

Alamar Blue viability test

The Alamar Blue (AB) assay was performed on living explant cultures
before and after 3 and 6 days of treatment. Innate metabolic activity of
living cells results in a chemical reduction of AB. Continued growth
maintains a reduced environment, while inhibition of growth maintains
an oxidized environment. Reduction related to growth causes AB to
change from the oxidized (non fluorescent, blue) form to the reduced
(fluorescent, red) form.

MTT cytotoxicity test

The MTT test is based on the capability of mitochondrial
dehydrogenases of viable cells to cleave the tetrazolium ring of water
soluble, yellow MTT (3-[4, 5 dimethylthiazol-2-yl]-2,5-diphenyl
tetrazolium bromide), yielding insoluble, purple formazan crystals. The
crystals are  dissolved in  acidified isopropanol and
spectrophotometrically measured at 570nm using 630nm as reference
wavelength. 20ul of MTT solution (5mg/ml in PBS) was added to the
medium of each well of a 96 well plate and incubated at 37 °C in a
humidified incubator containing 5% CO. for 3 hrs. Medium was
removed and the cells were solubilised by addition of 20ul 3% SDS in
water, mixed, and dissolved by addition of 100ul 0.7% HCL in
Isopropanol. Plates were shaken on a microtiter plate shaker for 15 min
to dissolve blue formazan crystals and optical density was measured.
Determination of DNA content

Determination of DNA content was performed using the FluoReporter
Blue Fluorometric dsDNA Quantitation Kit (Molecular Probes, Cat.No.
F-2962) according to the manufacturers instructions. Microplate wells
containing explant cultures were emptied by overturning onto paper
towels and frozen to -80 °C until ready to be measured. Plates were
thawed to RT, 100l distilled water added and plates incubated at 37 °C
for 1h. Plates were again placed at -80 °C until frozen and thawed to RT
to lyse the cells. 100ul of Hoechst 33258 dye solution was added and
fluorescence measured at 360nm excitation and 460nm emission
wavelength. Blanks (without cells) were subtracted from measured
values, and the mean of controls (untreated explants) set to 100%.

Solutions of TFBA in dimethylsulphoxide (DMSO) at a range of
concentrations up to a maximum of 1000ug/ml and Mitomycine in
water at a concentration of 100pg/ml were applied directly to cells
within the culture medium.
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4.1 Cytotoxicity

Results and Discussion

Cytotoxicity of 3T3 cells

TFBA was only slightly cytotoxic at the highest test concentrations,
with a no effect concentration of 300pg/ml and an IC50 of >1000ug/ml
The solvent DMSO was only marginally cytotoxic at the highest
concentration used (75% viability at 1% DMSO). At higher
concentrations DMSO was cytotoxic to 3T3 cells with an 1C50 of 2%.
Cytotoxicity of epithelial explant cultures

Rat bladder epithelial explant cultures were not sensitive to TFBA
treatment up to a concentration of 100ug/ml. At 300ug/ml viability was
reduced to 50%. Explant cultures were found to be dead after 3 days of
treatment with 1000ug/ml TFBA. As a cytotoxic control compound,
Mitomycine was used at 100ug/ml, which reduced viability to zero after
3 days of treatment. In contrast, DMSO had no cytotoxic effect on the
explant cultures, even if applied at the concentration of 10%, which was
strongly cytotoxic to 3T3 cells. No significant difference was observed
between results of 3 days or 6 days of treatment.

DNA content of explant cultures

DNA content was determined after 3 or 6 days of treatment, following
the last AB assay. DNA content was not affected up to 300pg/ml
TFBA. At 1000pg/ml however, the DNA was reduced to background
levels. In addition, treatment with Mitomycine for 3 days decreased the
DNA content to zero due to cytotoxicity, whereas 10% DMSO had no
effect compared to untreated controls.

Discussion

Rat bladder epithelial explant cultures were sensitive to TFBA at a
concentration of 300ug/ml, with a no effect concentration of 100ug/ml.
This effect was not related to the acidic character of TFBA, since
addition of high concentrations of TFBA to medium did not reduce its
pH (pH 6.5-7). The explant cultures are much more sensitive to TFBA
than cells of the mouse fibroblast cell line 3T3, that are used as a well
established reference cell line. These cells were insensitive up to
300pg/ml and showed an 1C50 of more than 1000ug/ml.

The data obtained using the Alamar Blue cytotoxicity test were
confirmed by measurement of DNA content at the end of the
treatment/culture period. The DNA content was unaffected up to
300pg/ml TFBA. At 1000ug/ml DNA was reduced to background
levels.

Results from 3T3 cytotoxicity tests were reproduced in at least 2
independent experiments.

Data on the rat bladder epithelial explant cultures (including AB
cytotoxicity and DNA content) were reproduced in 4 independent
experiments.

Applicant's Summary and conclusion
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5.1 Materials
methods

Results and discussion

and The test material is tetrafluorobenzoic acid (TFBA), which is a

metabolite of the pyrethroid Transfluthrin (NAK 4455).

The test material was dissolved in DMSO. TFBA at a range of
concentrations up to a maximum concentration of 1000pug/ml was tested
in primary rat bladder epithelial explant cultures for its cytotoxic
potential. In parallel, cytotoxicity was measured using a permanent
fibroblast cell line of the mouse (3T3). In addition, cytotoxicity
measurements in the rat bladder epithelial explant cultures were
confirmed by the determination of the DNA content at the end of
treatment.

The negative (solvent) and positive controls were run concurrently. The
positive control substance, Mitomycine at 100ug/ml was used to confirm
the sensitivity of the test system.

TFBA was not cytotoxic up to a concentration of 100ug/ml, using the
Alamar Blue viability assay. The growth of primary explant cultures of
rat bladder epithelial cells was inhibited at 300pg/ml, and explants
were dead at 1000ug/ml. The results closely resemble the results of the
determination of the DNA content on the last day of the culture, which
was slightly less sensitive with a no effect concentration of 300pg/ml. At
the concentration of 1000ug/ml TFBA, DNA content was reduced to
background levels. The results of the highest test concentration of TFBA
were identical to the results of the positive cytotoxic control,
Mitomycine, at 100ug/ml. The cytotoxic effects on explant cultures are
stronger compared to cytotoxicity on the 3T3 mouse fibroblast cell line,
which showed a no effect concentration of 300ug/ml and an IC50
concentration of more than 1000ug/ml.

Conclusion The results of this study supports the hypothesis that high
concentrations of TFBA, the main metabolite of Transfluthrin, may lead
to irritation of the urinary bladder epithelium, which in the long term
may result in hyperplasia and tumours in vivo. In fact, the mean urine
TFBA concentrations calculated in high dose treated rats in the
carcinogenicity study showed that urinary TFBA concentration lay
within a range of 500ug/ml up to more than 1500ug/ml depending on
the age of the rats and the urinary volume. This concentration is clearly
cytotoxic in vitro and may thus explain the effects observed in vivo
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Reference Official
use only
Data protection Yes.
Data owner Bayer CropScience AG
Companies with letter of None
access

Criteria for data protection

Guideline study
GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species

Strain

Source
Sex
Age/weight at study initiation

Number of animals per group
Control animals
Administration/

Exposure

Duration of treatment

Frequency of exposure
Post exposure period
Type

Concentration

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex I.
Guidelines and Quality Assurance
No, mechanistic study

Yes

None

MATERIALS AND MethodS
Transfluthrin

ABIDTBNO019

As given in section 2

White melt

99.6% w/w

As given in section 2

Rat and Mouse

Wistar Hanover IGS [CRL: WI (Han)] rats (nulliparous and nonpregnant)
B6C3F1 mice rats (nulliparous and nonpregnant)

Charles River Laboratories, Raleigh, NC, U.S.A.

Female

Rats 8 weeks/ 150-193 g (start of treatment)

Mice 8 weeks/ 18-22 g (start of treatment)

10 animals/group

Yes

Oral (diet)

4 weeks for rat groups 1, 3, 5, 6, 7 and both mouse groups, 13 weeks for rat
groups 2, 4.

Continuous (diet, ad-lib)

None

Dietary

Rats: 0, 2000, 5000, 0, 5000 ppm over 4 weeks for groups 1, 3, 5, 6 ,7
equating to 0, 180, 454, 0 and 542 mg/kg bw, respectively
0, 2000 ppm over 13 weeks for groups 2 , 4 equating to 0, 435 mg/kg bw,
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Vehicle

Concentration in vehicle
Total volume applied
Controls

Examinations
Observations

Clinical signs

Mortality

Body weight

Food consumption
Water consumption
Ophthalmoscopic
examination
Haematology
Clinical Chemistry
Urinalysis

Sacrifice and pathology
Organ Weights

Gross and histopathology

Statistics

respectively

Mice: 0, 1000 ppm over 4 weeks, equating to 0, 401 mg/kg bw, respectively
Acetone was used to add the test compound to the diet

N/A

N/A

vehicle, plain Altromin 1321diet or Altromin 1321 diet + 1.25% NH.CI

Yes, observed twice daily (except weekends and holidays when animals
were observed once a day). A detailed clinical examination was performed
once pre-treatment and weekly thereafter

Yes, observed twice daily (except weekends and holidays when animals
were observed once a day)

Yes, weekly, and prior to necropsy

Yes, calculated weekly

No

No

No

No

Yes, over a 24 hour period during study week 3 for mice and during study
week 4 for rats scheduled for sacrifice after 4 weeks of treatment.
Parameters: pH, creatinine and tetrafluorobenzoic acid (TFBA)

During study week 3, freshly voided urine was collected from all rats
scheduled for sacrifice after 4 weeks of treatment.

Parameters: pH and microcrystal analysis

Yes at scheduled sacrifice, urinary bladder (after fixation), section of small
intestine (after fixation), kidneys and liver were weighed for all animals at
scheduled sacrifice

One hour prior to scheduled sacrifice after 4 and 13 weeks of treatment, all
animals were injected IP with BrdU in 0.9% saline. At necropsy, the
urinary bladder, section of small intestine, kidney and liver were examined
macroscopically. The urinary bladder and section of small intestine were
preserved in Bouin’s fixative. The kidney and liver were preserved in 10%
buffered formalin. One half of the bladder was processed for scanning
electron microscopy. The other half of the urinary bladder together with the
intestinal tissue, kidney and liver were processed for histopathological
examination. Approximately 4-5 micron sections of tissue were stained
with hematoxylin and eosin and examined histopathologically. Unstained
slides of urinary bladder/intestinal tissue were retained for determination of
bromodeoxyuridine labelling index assessment. The intestinal tissue served
as a positive control for this procedure.

Body weight (in-life), food consumption, and pH were analyzed by
Bartlett’s test for homogeneity. If the data were homogeneous, an ANOVA
was performed by Dunnett’s t-test on parameters showing a significant
effect by ANOVA. If the data were non-homogeneous, a Kruskal-Wallis
ANOVA was performed, followed by the Mann-Whitney U-test to identify
statistical significance between groups.

Statistical significance was determined at p < 0.05 for all tests with the
exception of Bartlett’s test, in which a probability value of p < 0.001 was
used. All tests were two-tailed.

Group means for terminal body weights, urinary pH, creatinine
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Observations

Clinical signs
Mortality

Body weight gain
Food  consumption
compound intake
Blood analysis
Haematology

Clinical chemistry
Urinalysis

and

concentrations, organ tissue weights, and labeling indices were evaluated
using ANOVA, followed by Duncan’s multiple range test for group-wise
comparisons. Histopathology was compared using the 2-tailed, Fisher’s
Exact test. SEM data were analyzed using 1-way nonparametric procedures
followed by a Chi Square test. P values less than 0.05 were considered
significant.

Results and Discussion

No effects
No deaths
No effects
No effects

Not assessed

Not assessed

pH

Altromin 1321 produced markedly alkaline urine in rats, which is consistent
with the previous findings, with urinary pH in all of these groups (freshly-
voided and 24-hour collection) of 8.5 or 8.6. For freshly-voided urine, the
urinary pH in the control group fed Altromin 1321 supplemented with
NH4Cl was 8.2, compared with a substantial decrease (pH = 6.7) in the
group fed Altromin 1321 supplemented with NH4Cl and 5000 ppm of
transfluthrin. For the urine collected over a 24-hour period, the pH for the
Altromin 1321 + NH4CI control group and the 5000 ppm transfluthrin +
NH4CI group was significantly reduced (pH = 7.5 and 7.3 for the control
and treated groups, respectively).

Creatinine

Treatment with 5000 ppm of transfluthrin in the diet was associated with an
increase in urinary creatinine, with urinary concentrations of 62% (standard
Altromin diet) or 52% (acidified diet) above controls. However, these
differences from the respective control groups were not statistically
significant and thus were considered not to be compound-related.
Treatment with transfluthrin at 2000 ppm in rats or 1000 ppm in mice had
no effect on the urinary creatinine concentration.

Micro Crystals (Urinary Filters)

MgNH4PO; crystals, which are normally present in the urine of rats, were
not found in the urine of any transfluthrin-treated or untreated rats in this
study.

Calcium-containing crystals, mainly with ball or dumbbell shaped
morphologies, were present in the urine of rats from all (control and
treated) groups. The number of filters with calcium-containing crystals was
decreased in the group treated with 5000 ppm transfluthrin + NH4CI,
compared to the control group that received acidified diet and compared to
the group treated with 5000 ppm transfluthrin in Altromin 1321 without
NH.CIl. The number of filters with calcium oxalate crystals was higher in
the 5000 ppm transfluthrin group, compared to the control group. Addition
of NH.4CI to the diet decreased the number of filters with calcium oxalate
crystals in the transfluthrin group, as compared to the transfluthrin group
without NH4CI. There were no calculi found on any filters.
Tetrafluobenzoic Acid (TEBA)

The concentration of TFBA in rat urine for the 2000 ppm and 5000 ppm
(with or without NH4CI) dose groups were approximately 2- and 4-times
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Sacrifice and pathology
Organ weights

Gross and histopathology

higher, respectively, than the concentration of TFBA in the urine of mice
that received 1000 ppm of transfluthrin.

Rats

The absolute and relative bladder weights in the 5000 ppm transfluthrin-
treated group were slightly greater than control, but as the differences were
small and not statistically significant and the slightly greater bladder weight
was not considered to be compound-related. The absolute and relative
bladder weights in the 5000 ppm transfluthrin + NH4CI treated group were
slightly decreased compared to the O ppm transfluthrin + NH4CI group, but
neither difference was statistically significant and were considered not to be
compound-related.

Treatment with transfluthrin (with or without NH4CI) caused an increase in
the relative kidney weight compared to the respective control groups. This
difference from control was statistically significant only in the group treated
with transfluthrin without NH4CI. As there was no concurrent statistical or
biologically significant increase in absolute weight, there was no
compound-related effect on kidney weight.

The absolute and relative liver weights were statistically significantly
increased in the groups treated with 2000 ppm transfluthrin or 5000 ppm
transfluthrin with or without NH4Cl compared to the respective control
group and were considered to be compound-related.

Mice

Organ weights for mice treated with 1000 ppm transfluthrin for 4 weeks
were similar to the control group, except for a statistically-significant
increase in the absolute and relative liver weight that was considered to be
compound-related. After treatment with 2000 ppm transfluthrin for 13
weeks, there was no effect on the absolute and relative bladder or kidney
weights, but there was a statistically significant increase in the absolute and
relative liver weights that was considered to be compound-related.

Gross Pathology

The were no remarkable gross pathology findings

Histopathology

Urinary Bladder

After treatment for 4 weeks, there was no increase in the incidence of
simple hyperplasia in the urinary bladder or in the BrdU labeling index in
any rats or mice in any transfluthrin treatment group, as compared to the
concurrent control. There were no test substance-related alterations in the
SEM classification of the bladders in rats treated with 2000 or 5000 ppm
transfluthrin. There was an increase in the number of class 5 bladders by
SEM in the group treated with 5000 ppm transfluthrin + NH4Cl compared
to the NH4CI control group or the group treated with 5000 ppm transfluthrin
in the non-acidified diet. However, the increase did not result in a
statistically-significant difference in the SEM classification for the treated
group (Table A6.10/03-1). Due to the high number of class 5 bladders
(7/10) in the mouse control group, it was not possible to evaluate the effects
of transfluthrin on the mouse bladder by SEM (Table A6.10/03-2).

After treatment for 13 weeks, there was no increase in the incidence of
simple hyperplasia or in the BrdU labeling index. However, examination
by SEM showed an increase in superficial cytotoxicity and necrosis of the
bladder of the treated rats (2000 ppm) compared to the control group and an
increase in the number of bladders with an accumulation (piling up) of
round cells indicative of hyperplasia. As a result of these changes, the SEM

Page 118



Section A 6.10/03
BPD Annex Point I11A6.7

Mechanistic Study
13 week oral toxicity in rats and mice

Materials and methods

Results and discussion

classification for the transfluthrin-treated group was significantly different
compared to the control group (Table A6.4.10/01)

Kidney and Liver

There were no remarkable histopathology findings in the kidney or liver for
rats or mice (Table A6.4.10/02).

Applicant's Summary and conclusion

Groups of 10 female Wistar rats were dosed with transfluthrin at 2000 ppm
or 5000 ppm for 4 weeks or at 2000 ppm for 13 weeks. A further group of
10 female rats received 5000 ppm transfluthrin in diet containing 1.25%
ammonium chloride for 4 weeks, to assess the effect acidifying the alkaline
diet and thereby lowering urinary pH, would have on microcrystal
formation the toxicity of the primary metabolite of transfluthrin; TFBA.
Transfluthrin was also administered to a group of 10 female B6C3F mice at
1000 ppm of transfluthrin for 4 weeks. Corresponding control controls
received the relevant transfluthrin-free diet.

During the study, body weights and food consumption were measured
weekly. Animals were examined daily for moribundity and mortality and
were examined weekly for detailed clinical observations. During study
weeks 3 and 4, urine was collected from mice and rats, respectively, in
metabolism cages for a 24-hour period and analyzed for TFBA, pH, and
creatinine. During week 3, freshly-voided urine was collected from the
rats, the pH was determined and the urine was analyzed for the presence of
microcrystals. During study Weeks 5 (rats and mice) and 14 (rats),
bromodeoxyuridine (BrdU) was administered by intraperitoneal injection
(IP) 60 minutes prior to euthanasia. At necropsy, the liver, kidneys, urinary
bladder and small section of duodenum were weighed; these tissues were
collected for histological evaluation. Cell proliferation of the urinary
bladder and small intestine was evaluated. The urinary bladder was also
evaluated by scanning electron microscopy (SEM).

There were no compound-related clinical signs, no animals died or were
sacrificed in-extremis during the study, and there were no compound-
related effects on body weight or food consumption for rats or mice.

Rats: Urinary pH was extremely high, with a mean pH of approximately
8.5 in the control and treated groups receiving standard Altromin diet. In
the control group fed acidified Altromin diet, the mean pH was 7.5 and 8.2,
whilst in the 5000 ppm of transfluthrin group fed acidified Altromin diet the
mean pH was 6.7 and 7.3. The high pH was due to the use of Altromin
1321 diet.

There was no compound-related effect on urinary creatinine concentration.
Evaluation of urinary solids showed no MgNH.PO, crystals present in the
urine of treated or untreated rats. However, dumbbell and ball-shaped
calcium-containing crystals were present in all groups with similar
frequency and similar amounts of crystals per filter. Calcium oxalate
crystals were also present in all transfluthrin-treated groups, and treatment
with 5000 ppm of transfluthrin increased the incidence of the calcium
oxalate crystals. The presence of calcium-containing crystals in the urine of
all groups, including controls, was likely due to the high urinary pH
associated with the use of the Altromin diet. Since the crystals were similar
in all groups, it is unlikely that they are the cause of the cytotoxicity
observed with 2000 ppm of transfluthrin treatment at 13 weeks. The
presence of calcium-containing crystals in the control and treated group
where NH4Cl was added to the diet is consistent with the finding that the
acidified diet did not consistently lower the urinary pH of individual
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animals in these groups to below 6.5, a critical level for the formation of
crystals.

At the 5-week interim sacrifice, following 4 weeks of treatment, bladder
and kidney weights were unaffected by treatment with transfluthrin. A
compound-related increase in liver weight was observed in all 3
transfluthrin treated groups. No increase in simple hyperplasia in the
urinary bladder epithelium or on BrdU labeling index was observed in any
of the 3 transfluthrin treated groups. However, examination of the bladder
surface by SEM did show a non-statistical, but compound-related, increase
in the number of bladders with an accumulation (piling up) of immature,
round cells, which is indicative of hyperplasia, in the 5000 ppm
transfluthrin + NH4CI group. No changes were seen at the SEM
examination in the remaining two treated groups.

At the 14-week sacrifice, following 13 weeks of treatment with 2000 ppm
of transfluthrin in standard Altromin diet, there was no effect on bladder or
kidney weight, but there was a statistically significant increase in absolute
and relative liver weight. No effect on bladder epithelium was observed
when examined by light microscopy or when examined using BrdU
labeling.  However, examination by SEM showed an increase in
cytotoxicity, as evidenced by necrosis and exfoliation of the superficial
cells. The effect was statistically significant when graded using the
classification system specified.

Thus, no effects were seen on the bladder epithelium after 4 weeks of
treatment with either 2000 ppm or 5000 ppm of transfluthrin in standard
diet. However, lowering urinary pH with the concomitant administration of
NH,4CI in the diet did appear to lead to some effect with the administration
of 5000 ppm of transfluthrin, as detected by SEM. By 13 weeks, there was
clear evidence of cytotoxicity when 2000 ppm of transfluthrin was
administered in standard Altromin diet. This effect occurred at a dose level
at which bladder tumors were detected in the 2-year bioassay. Given the
weak tumorigenic effect toward the rat bladder, the mild effect on the
urothelium through 13 weeks of treatment is what would be expected, as
has been shown for non-genotoxic bladder carcinogens in the rat.

Detection of superficial necrosis by SEM without detection by light
microscopy is common. The superficial layer is very thin and difficult to
assess by light microscopy. Furthermore, preparation of the urinary bladder
for light microscopic examination frequently leads to focal tearing and loss
of the superficial layer. By light microscopy, this may not be detectable or
may not be distinguishable from cytotoxic effects. SEM examination
avoids these problems, and has the added benefit of providing vastly more
of the bladder for examination. Using this procedure enables the surface of
an entire half of the bladder to be examined, in contrast to the thin strips (5-
6 um sections) available when the bladder is examined by light microscopy.
Thus, SEM examination is both more sensitive and specific for the
evaluation of the urothelium for superficial cytotoxicity.

In summary, 13 weeks of treatment with transfluthrin in the diet at a dose of
2000 ppm to female Wistar rats induces superficial cytotoxicity. The effect
of urinary acidification is unclear, but it may have an enhancing effect.
This would be more supportive of a chemical toxic effect than an effect due
to formation of urinary calcium-containing crystals.

Mice: Treatment of mice with transfluthrin had no effect on the urinary
creatinine level, bladder or kidney weights, incidence of urothelial
hyperplasia, or the BrdU labeling index. There was a compound-related
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increase in liver weights in the transfluthrin-treated group. It was not
possible to interpret the SEM examination of the bladder surface of the
transfluthrin-treated mice due to extensive changes in the bladder surface of
the control mice. This was most likely due to the high urinary pH (> 8.0 in
both the control and treated group) associated with the Altromin diet and
possibly due to the handling of the mice, including single housing.

TFBA: TFBA concentrations in rat urine compared to mouse urine were
approximately 2 times higher for rats administered 2000 ppm (180
mg/kg/day) of transfluthrin and were approximately 4 times higher for rats
administered 5000 ppm of transfluthrin (with or without NH4ClI; 454 and
542 mg/kg/day, respectively) as compared to mice that were administered
1000 ppm (401 mg/kg/day) of transfluthrin. The lower concentration of
TFBA in the urine of mice dosed with 1000 ppm of transfluthrin may
explain or at least contribute toward the difference in the occurrence of
urinary bladder tumors observed in the chronic rat and mouse studies.

Conclusion It appears that the mechanism of action for the induction of tumors in the
urinary bladder of rats is due to high concentrations of the major metabolite
of transfluthrin (i.e., TFBA) in the urine.

LO(A)EL Not relevant

NO(A)EL Not relevant
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Table A6.10/03-1: Effects on the bladder of female Wistar rats after treatment with transfluthrin

Histopathology SEM Classification

Treatment Normal Simple Labeling Index | 1 2 3 4 5
Hyperplasia (%)?

Week 5
0 ppm transfluthrin 10 - 0.07+0.01 (8) 3 5 2 - -
2000 ppm transfluthrin 10 - 0.08+0.02 (8) 3 6° |1 - -
5000 ppm transfluthrin 9 1 0.07+0.01 (9) 2 4 3 1 -
0 ppm transfluthrin | 7¢ 3 0.03+0.01 (9)¢ 4 3 3
+ 1.25% NH4CI
5000 ppm transfluthrin | 10 - 0.05+0.02 (7) 2 3 - 1 4¢
+1.25 % NH.CI
Week 14
0 ppm transfluthrin 10 - 0.04+0.02 (8) 4 4 2 - -
2000 ppm transfluthrin f 9 1 0.04+0.02 (9) 2 1 5 1 1

8 Results expressed as the mean = S.E. (n)

® Calcium and phosphorus-containing crystal (30 pm diameter) present on the surface of the bladder.
¢ Focal submucosal chronic inflammation present in one bladder.

d Significantly different from 5 week 0 ppm transfluthrin group, p<0.05.

¢ Occasional apoptotic cells present.

fSEM classification significantly different from Week 14 0 ppm transfluthrin group, p<0.05.

Table A6.10/03-2: Effects on the bladder of female B6C3F1 mice after treatment with transfluthrin
Histopathology SEM Classification
Treatment Simple Labeling  Index
Normal Hyperplasia (%)? 1 2 3 4 5
0 ppm transfluthrin 9 1 0.02+0.01 (10) 3 - - - 7
1000 ppm transfluthrin 9 1 0.04+0.02 (10) - - - 1 9

8 Results expressed as the mean + S.E. (n)

3.9.4.4 Study 4 - Comparison of the in vitro metabolism in Liverbeads™,
from male rat, mouse dog and human

Section A 6.10/04 Mechanistic Study
BPD Annex Point I11A6.7 Comparison of the in vitro metabolism in Liverbeads™, from male rat,
mouse dog and human

Reference Official
use
only

Data protection Yes
Data owner Bayer CropScience AG
Companies with letter of None

access

Criteria for data protection Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex I.
Guidelines and Quality Assurance

Guideline study No, no guidelines available

GLP Yes
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Deviations

Test material
Lot/Batch number
Specification
Description

Purity

Stability

Preliminary test
Organism/cell type
Preparation

Controls
Concentrations
Evaluation

Main study
Organism/cell type

Source

Administration / Exposure;
Application of test substance
Concentrations

No, there were no protocol deviations during the study

MATERIALS AND MethodS

Transfluthrin

[methylene-*C]-Transfluthrin

Transfluthrin: Batch No. ABIDTBNO019; Certificate No. AZ 15885
[methylene-*C]-Transfluthrin: Reference synthesis No. SEL/1520, Sample
ID No. KATH 6745

As given in section 2

Transfluthrin: white melt

[methylene-t*C]-Transfluthrin: solid

Transfluthrin: 99.6%

[methylene-*C]-Transfluthrin:  >99% (radio purity, HPLC), specific
activity: 3.67 MBg/mg

The radiolabeled test substance was stored in air-tight, light-resistant
container(s) at approximately -20°C. The non-radiolabeled test substance
was stored in air-tight, light-resistant container(s) at room temperature.
Under these conditions transfluthrin is stable over 2 years.

cytotoxicity evaluation

freshly isolated rat hepatocytes

A young male adult Wistar rat was used for hepatocyte isolation. The
animal was anesthetized with pentobarbital and an in situ perfusion of the
liver was performed using a solution of liberase at 28 pg/ml. The tissue was
then mechanically dissociated and the cells collected after filtration on
gauze. The cells were washed with HBSS (Hanks Balanced Salt Solution),
centrifuged and then resuspended in Hepatozym™ (Gibco) + Penicillin
50 Ul/ml and streptomycin 50 pg/ml. Viability was determined using
Trypan blue. Cell culture with viability over 75% was used for the
experiment. The cells were then plated in 12-well plates coated with
collagen at the density of approximately 0.5 million cells per ml.
Approximately 1 ml was distributed in each well. The cell cultures were
maintained at 37°C under 5% CO;

Positive (SDS) and negative (DMSO) controls were also assayed in this
experiment.

In the preliminary test, 3 concentrations of Transfluthrin were tested: 25,
100 and 400 uM (two wells per concentration were used).

After approximately 24-hour exposure, the cytotoxicity was assessed using
a colorimetric assay based on the reduction of a tetrazolium salt XTT to a
formazan product by mitochondrial enzymes

in vitro metabolism

Liverbeads ™ (from rat, mouse, dog and human)

Liverbeads™ are immobilized hepatocytes entrapped within an alginate
matrix

For the rat and dog, one batch of Liverbeads™ was used. For the mouse,
two batches (each being a pool of three different cell preparations) were
pooled. For human, four batches corresponding to four different donors
were pooled before being used in incubations

Biopredic International, Rennes, France

Non-entry field

25 pM and 250 puM were used
The selection of dose concentrations for the in vitro metabolism part was
based on results obtained in the preliminary cytotoxicity assays in rat
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Way of application

Incubation

Evaluation

Analytical procedures

Metabolite identification

Low concentration experiment
(25 pm)

hepatocytes

For each species:

The vials containing Liverbeads™ were thawed according to the procedures
described by the supplier. Then, the cells were pooled in the medium “1”
containing Hepatozym™ (Gibco), insulin (4 pg/ml), glutamine (2 mM),
Penicillin 50 Ul/ml and streptomycin 50 pg/ml. Fetal Calf Serum (FCS,
10%) was added to this medium.

The Liverbeads™ were seeded in 12-well plates following the design
below, and the plates placed in a humidified incubator (37°C, 5% CO,) for
at least 3 hours. At the end of this time period, the medium was removed
and replaced by another medium which corresponds to medium “1” +
hydrocortisone hemisuccinate 10°M (and without FCS).

The enzymatic reactions were initiated by the addition of the radiolabeled
Transfluthrin (alone or mixed with non radiolabeled Transfluthrin) in
acetonitrile to achieve the two concentrations, 25 or 250 pM. Then the
plates were placed in an incubator at 37°C under gentle shaking.

The time periods for the incubations were 4 and 24 hours. Control
incubations without radiolabeled compound were also performed for each
species.

At the end of the incubation time, the Liverbeads™ were first dissolved
using EDTA Naz (100 mM), then the hepatocytes were sonicated for a
period of 20 seconds. The hepatocytes plus incubation medium plus
dissolved Liverbeads™ from each well were transferred into separate vials
and immediately stored at about -20°C until analysis.

Vials containing incubations mixtures were centrifuged and the
supernatants were directly injected into the chromatographic system to be
analyzed using radio-HPLC, mass spectrometry or UV comparison with
authentic reference standards.

The chromatograms corresponding to the different species and different
concentrations were subjected to semi quantification: the peaks
corresponding to metabolites were integrated using the software Empower
(version 2 build 2154). The area from each peak detected in each species at
each incubation time period was calculated (for all duplicates). From these
areas, the relative distribution (expressed as percentage) of the detected
metabolites in the different samples was calculated with Empower

The identified metabolites were characterized using authentic certified
reference compounds (See Table A6.10/04-1)

Results and Discussion

The mean relative distribution of the detected metabolites, expressed as
relative percentage of the sum of the areas from the different peaks
(corresponding to metabolites/parent) is presented in Table A6.10/04-2

The metabolites detected were TFB acid (TFBA), TFB alcohol and
glucuronide-TFB alcohol. The parent compound [methylene-t*C]-
Transfluthrin was detected in the human Liverbeads™, only at a very low
level (0.30%), at the 4-hour incubation time period.

After 4 hours of incubation, Transfluthrin was metabolized to the major
metabolite TFB alcohol which accounted for 98.9% in human, 67.7% in the
rat, 65.9% in the dog and for 54.5% in the mouse. In a second step, the TFB
alcohol was mainly metabolized to glucuronide -TFB alcohol which
represented 31.4% of the detected metabolites in the rat Liverbeads™,
34.1% in the dog and 42.4% in the mouse. This glucuronide represented
only 0.8% of the detected metabolites in human after 4 hours of incubation.
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High concentration
experiment (250 uM)

Materials and methods

Results and discussion

TFBA was only a minor metabolite in the mouse (3.1%) and in the rat
(0.9%), and was not detected in the two other species.

After 24 hours of incubation, high amounts of glucuronide -TFB alcohol
were measured in the rat (92.1%), in the mouse (93.5%) and in the dog
(76.6%). By contrast, in human the level of the glucuronide -TFB alcohol
represented only 5.7% of detected metabolites, the major metabolite still
being TFB alcohol (94.4%) as previously detected at the 4 hour incubation
time point. Compared to the values measured after a 4-hour incubation time
period, TFBA was slightly increased in the mouse (5.3%), unchanged in the
rat (0.8%) and still not detected in human or dog.

The mean relative distribution of the detected metabolites, expressed as
relative percentage of the sum of the areas from the different peaks
(corresponding to metabolites/parent) is presented in Table A6.10/04-3

At the high concentration of 250 uM, no new metabolite was detected in
any species at either incubation time period, when compared to the low
concentration results. Transfluthrin was present in human incubates at high
amounts (45.2%) after the 4-hour incubation period. The parent compound
was also detected at lower levels in the two other species compared to the
25 UM concentration: i.e., 5.3% in the mouse and 4.2% in the rat.

After 4 hours of incubation, the levels of the major metabolite TFB alcohol
in the rat, dog and mouse were higher than those measured at the low
concentration of 25 uM for the same incubation period and represented
88.3%, 94.8% and 88.9%, respectively, of the detected metabolites. In
addition, the levels of glucuronide-TFB alcohol in the same species were
lower than previously observed: 7.3% for the rat, 5.1% for the dog and
4.5% for the mouse, which suggested a saturation of the biotransformation
enzymatic system. No glucuronide of TFB alcohol was detected in the
human incubates after the 4 hours time period.

As seen previously, TFBA was present at very low levels in two species
only, rat and mouse.

After the 24-hour incubation period, the metabolizing processes continued
and therefore, the parent compound was no longer detected in any species.
The major metabolite was TFB alcohol only for human (99.1%); TFB
alcohol and its glucurono-conjugated were present in the rat (60.8% and
37.9%, respectively), the dog (86.2% and 13.8%) and the mouse (74.6%
and 21.0%).

The level of TFBA was slightly increased compared to the 4 hours
incubation time and was still present in the same species: the rat (1.4%) and
the mouse (4.5%).

Applicant's Summary and conclusion

The comparative in vitro metabolic profile of Transfluthrin between
different species was assessed using hepatocytes (Liverbeads™) from male
rat, mouse, dog and human.

Liverbeads™ were incubated for 4 & 24 hours with [methylene-*C]-
Transfluthrin at the concentrations of approximately 25 pM and 250 pM.
these doses were selected based on results of a preliminary cytotoxicity test
in isolated rat hepatocytes.

Each detected metabolite was analyzed using liquid chromatography/mass
spectrometry (LC/MS) analysis where possible and identified with
reference standards.

The mean relative distribution of the detected metabolites, expressed as
relative percentage of the sum of the areas from the different peaks
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Conclusion

(corresponding to metabolites/parent) is presented in Table A6.10/04-2 and
Table A6.10/04-3 At both concentrations tested, 25 uM and 250 pM, the
following metabolites were detected in the rat, mouse, dog and human
Liverbeads™: tetrafluoro-benzoic acid (TFBA), tetrafluoro-benzylalcohol
(TFB alcohol) and tetrafluoro-benzylglucuronide (glucuronide-TFB
alcohol).

The major metabolite was TFB alcohol, being further metabolized into the
glucurono-conjugated TFB alcohol. A minor metabolite was TFBA, which
was detected in the rat and mouse only. The parent compound was detected
occasionally, mainly in human after 4 hours of incubation.

At the low concentration 25 uM

After 4 hours of incubation, Transfluthrin was essentially metabolized in all
species with only a very low amount (0.3%) being still present in human
Liverbeads™. The major metabolite was found to be tetrafluoro-
benzylalcohol (TFB alcohol) which represented 98.9% of the detected
metabolites (including also parent) in human, 67.7% in the rat, 65.9% in the
dog and 54.5% in the mouse. In a second step, the TFB alcohol was mainly
metabolized to glucuronide-TFB alcohol, which represented 31.4% of the
detected metabolites in the rat, 34.1% in the dog and 42.4% in the mouse.
This glucuronide was only 0.8% of the detected metabolites in human.
tetrafluoro-benzoic acid (TFBA) represented a minor metabolite in the
mouse (3.1%) and in the rat (0.9%), and was not detected in the other two
species.

After 24 hours of incubation, high amounts of glucuronide-TFB alcohol
were measured in the rat (92.1%), in the mouse (93.5%) and in the dog
(76.6%). By contrast, in human the level of the glucuronide-TFB alcohol
represented only 5.7% of detected metabolites, the major metabolite still
being TFB alcohol (94.4%), as previously detected after 4 hours of
incubation. Compared to the values measured after a 4-hour incubation
time, TFBA was slightly increased in the mouse (5.3%), unchanged in the
rat (0.8%) and still not detected in human and dog.

At the high concentration 250 uM

No new metabolite was detected in any species at either an incubation time
period of 4 or 24 hours. Transfluthrin was present in human incubates at a
high level (45.2%) after the 4-hour incubation period. The parent compound
was also detected at lower levels in two other species compared to the 25
MM concentration, i.e, 5.3% in the mouse and 4.2% in the rat.

After 4 hours of incubation, the levels of the major metabolite TFB alcohol
in the rat, dog and mouse were higher than those measured at 25 uM for
the same incubation period (4 hours) and represented 88.3%, 94.8% and
88.9%, respectively, of detected metabolites. In addition, the amounts of
glucuronide-TFB alcohol in the same species were lower than those
observed at the 25 pM concentration: 7.3 % for the rat, 5.1% for the dog
and 4.5% for the mouse, which suggests a saturation of the
biotransformation enzymatic system. No glucuronide of the TFB alcohol
was detected in the human incubates. As seen previously, TFBA was
present at very low levels in two species only, i.e., the rat and mouse.

After 24 hours of incubation, the parent compound was no longer detected
in any species. The major metabolites were TFB alcohol for humans only
(99.1%); TFB alcohol and its glucurono-conjugated metabolite for the rat
(60.8% and 37.9%), dog (86.2% and 13.8%) and mouse (74.6% and
21.0%). The level of TFBA was slightly increased compared to the 4 hours
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incubation time and was still only in the rat (1.4%) and mouse (4.5%).
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Acceptability
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Table A6.6.1/04-1.

Authentic certified reference compounds used for metabolite identification

Certified References Chemical Name (IUPAC) Chemical Structure
F O]
_ CH,

i : CH
active substance: 2,3,5,6-tetrafluorobenzyl  (1R,3S)- o 3
Transfluthrin, (A0035474) 3-(2,2-dichlorovinyl)-2,2-dimethyl
Original sample ID: AE0035474 c C|’0 0 anecarng Ia’te y H =
00 1B95 0001 ycloprop y %

F cl
Cl
F
TFB-OH,  (A1371431); TFB F OH
alcohol 2,3,5,6-tetrafluoro-benzylalcohol
Original sample ID: M00225 H E
F
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F
. F Glucuronide
Glucoconjugated  TFB  alcohol, Glucuronide conjugated of the O/
WA}.(5256 2,3,5,6-tetrafluoro-benzylalcohol
Original sample ID: WAK5256 e H =
F
F O
TFBA; TFB acid, TFB-OOH, F OH
(FHWO0119D) 2,3,5,6-tetrafluoro-benzoic acid
Original sample 1D: 950627ELB01 H E
F
Table A6.10/04-2. Distribution of the detected metabolites in the different samples expressed as
relative percentage of the sum of the areas from the different peaks - At the low concentration
25 UM Slucuroride- | Trea TFB alcohol | Transfluthrin
Rt (min) 24.6-24.9 26.4-28.5 32.1-33.6 62.9-63.5
RAT
4 hr 31.35 0.93 67.72 n.d.
24 hr 92.12 0.77 7.12 n.d.
HUMAN
4 hr 0.79 n.d. 98.92 0.30
24 hr 5.66 n.d. 94.35 n.d.
DOG
4 hr 34.07 n.d. 65.93 n.d.
24 hr 76.63 n.d. 23.38 n.d.
MOUSE
4 hr 42.42 3.11 54.47 n.d.
24 hr 93.45 5.25 1.31 n.d.
n.d.: not detected
Table A6.10/04-3. Distribution of the detected metabolites in the different samples expressed as
relative percentage of the sum of the areas from the different peaks - At the high concentration
250 uM gucuronide: | Trga TFB alcohol | Transfluthrin
Rt (min) 24.6-24.9 26.4-28.5 32.1-33.6 62.9-63.5
RAT
4 hr 7.26 0.67 88.27 4.15
24 hr 37.88 1.37 60.76 n.d.
HUMAN
4 hr n.d. n.d. 54.77 45.24
24 hr 0.93 n.d. 99.08 n.d.
DOG
4 hr 5.13 n.d. 94.87 n.d.
24 hr 13.80 n.d. 86.21 n.d.
MOUSE
4 hr 4.53 1.29 88.87 5.32
24 hr 21.00 4.46 74.55 n.d.

n.d.: not detected
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Mechanistic Study
The Effects of Treatment with Transfluthrin and Tetrafluorobenzoic Acid
on Rat and Human Urothelial Cell Lines

Data protection
Data owner
Companies with
access

Criteria for data protection

Guideline study
GLP

Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Preliminary test
Organism/cell type

Preparation

Reference

Yes
Bayer CropScience AG
None

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex I.

Guidelines and Quality Assurance

No, no guidelines available

No, but procedures were performed in accordance with SOPs that are in
place at the laboratory. Various procedures, the protocol and final report
were audited by a member of the Quality Assurance Unit from Bayer
CropScience LP, Stilwell, Kansas.

No, there were no protocol deviations during the study

MATERIALS AND MethodS

Transfluthrin

Tetrafluorobenzoic acid (TFBA)

Transfluthrin: Batch No. ABIDTBNO019; Certificate No. AZ 15885
Tetrafluorobenzoic acid: Batch No. 950627ELBO1; Certificate No. AZ
12737

As given in section 2 for transfluthrin

Transfluthrin: white melt

Tetrafluorobenzoic acid: white crystals

Transfluthrin: 99.6%

Tetrafluorobenzoic acid: 99.0%

Transfluthrin was stored at 25 + 5°C. Under these conditions transfluthrin
is stable until April 30, 2011. Tetrafluorobenzoic acid was stored at 5 +
5°C. Under these conditions tetrafluorobenzoic acid is stable until June 21,
2013.

cytotoxicity evaluation

MY P3 rat urothelial cell

1T1 human urothelial cell line

Provided by Dr. Ryoichi Oyasu, Northwestern University, Chicago, U.S.A.
The MYP3 cell line was obtained from a small nodule that developed in a
heterotopically-transplanted rat urinary bladder after treatment with N-
methyl-N-nitrosourea (MNU). The cell line has retained the characteristics
of epithelial cells in culture, expresses keratin 5 mRNA, does not exhibit
anchorage-independent growth, and does not cause development of tumors
in nude mice.

The 1T1 cell line was derived from benign ureter tissue obtained during a
radical nephrectomy due to renal carcinoma in a 71-year old male. The cells
were immortalized by transfection with the human papillomavirus type 16
E6 and E7 genes.

Cultural conditions

MYP3 cells were grown in Ham’s F-12 medium (Gibco-BRL, Grand
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Treatment

Dose preparation

Evaluation

Materials and methods

Island, NY) supplemented with 10 pM non-essential amino acids, 10 ng/ml
EGF, 10 pg/ml insulin, 5 pg/ml transferrin, 10% fetal bovine serum, 100
U/ml penicillin, and 100 pg/ml streptomycin (all from Gibco) and 250
mg/ml dextrose and 1 mg/ml hydrocortisone from Sigma (St. Louis, MO).
1T1 cells were cultured in Keratinocyte-SFM (1x) with bovine pituitary
extract (25 mg minimum), EGF (2.5 pg minimum) and 100 U/ml penicillin,
and 100 pg/ml streptomycin (All from Gibco).

All cells were grown at 37° C in 5% CO,.

Each dose concentration was tested in 3 wells. MYP3 cells were seeded at a
concentration of 1.0 x 10* cells/well in a 24-well plate. Since 1T1 cells
grow more slowly than MYP3 cells, they were seeded at a concentration of
2.0 x 10* cells/well in a 24-well plate. Twenty-four hours later, treatment
with each chemical was begun and continued for 3 days without changing
the medium.

A 1 M stock solution of transfluthrin was initially prepared in Dulbecco’s
PBS, 1x (Gibco). However, transfluthrin precipitated out of the solution.
Attempts were made to solubilize lower concentrations of transfluthrin (50
and 100 mM) in absolute ethanol and dimethyl sulfoxide (DMSO), but were
unsuccessful. Due to solubility problems with TFBA, it was determined
that a 100 mM stock solution was the highest concentration of TFBA that
could be solubilized. The stock solution was prepared by initially
dissolving TFBA in absolute alcohol and then diluting to the final
concentration of 100 mM with Dulbecco’s PBS, 1x. Working solutions of
TFBA were prepared in the medium appropriate for the cell line being used.
All working concentrations of TFBA were mixed on the day treatment
began and remained on the cells for 3 days.

Determination of cytotoxicity in vitro. To determine the range in which
TFBA was cytotoxic to urothelial cells in culture, TFBA was first tested at
0.5, 1, 5, and 10 mM in MYP3 cells. TFBA was tested two more times
over a narrow range of concentrations (Test 2-0.1, 0.25, 0.5, and 1 uM; Test
3-0.5, 1, 2, and 3 uM) to confirm the LCso (concentration at which the
chemical is lethal to 50% of the cells) of TFBA for MYP3 cells. To
determine the LCso of TFBA for 1T1 cells, the concentrations of TFBA
initially tested were 0.25, 0.5, 1, 2, 3, 5, and 10 mM. The LCsy was
confirmed by testing TFBA at 1, 2, 3 and 5 mM.

Determination of cell viability and calculation of LCso. Cell viability for
each well was determined by staining with 0.4 % trypan blue (Sigma) and
counting in a hemocytometer. The % survivability was calculated as the
ratio of the mean cell number in the three treated wells to that in the control
wells. The data were graphed with the known concentrations of the test
material on the x axis and the % survivability at those concentrations on the
y axis. The LCsy was calculated by linear regression analysis of the data
using Microsoft Excel.

Results and Discussion

Transfluthrin.  Due to limitations of solubility, it was not possible to
prepare a stock solution at a high enough concentration to determine the
LCso of transfluthrin for rat or human urothelial cells.

TFBA. The LCso of TFBA for the rat urothelial cell line MYP3 was
determined to be 2.25 mM (r?=0.8564). The LCso of TFBA for the human
urothelial cell line 1T1 was determined to be 2.43 mM (r?=0.8715).
Applicant's Summary and conclusion

The in vitro effects of transfluthrin and tetrafluorobenzoic acid on rat and
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Results and Conclusion

Conclusion

human urothelial cells lines were assessed.

The MYP3 rat urothelial cell line and the human urothelial cell line were
used for cytotoxicity testing.

Cultural conditions

MYP3 cells were grown in Ham’s F-12 medium (Gibco-BRL, Grand
Island, NY) supplemented with 10 uM non-essential amino acids, 10 ng/ml
EGF, 10 pg/ml insulin, 5 pg/ml transferrin, 10% fetal bovine serum, 100
U/ml penicillin, and 100 pg/ml streptomycin (all from Gibco) and 250
mg/ml dextrose and 1 mg/ml hydrocortisone from Sigma (St. Louis, MO).
1T1 cells were cultured in Keratinocyte-SFM (1x) with bovine pituitary
extract (25 mg minimum), EGF (2.5 pug minimum) and 100 U/ml penicillin,
and 100 pg/ml streptomycin (All from Gibco).

All cells were grown at 37° C in 5% CO..

Each dose concentration was tested in 3 wells. MYP3 cells were seeded at a
concentration of 1.0 x 10* cells/well in a 24-well plate. Since 1T1 cells
grow more slowly than MYP3 cells, they were seeded at a concentration of
2.0 x 10* cells/well in a 24-well plate. Twenty-four hours later, treatment
with each chemical was begun and continued for 3 days without changing
the medium.

A 1 M stock solution of transfluthrin was initially prepared in Dulbecco’s
PBS, 1x (Gibco). However, transfluthrin precipitated out of the solution.
Attempts were made to solubilize lower concentrations of transfluthrin (50
and 100 mM) in absolute ethanol and dimethyl sulfoxide (DMSO), but were
unsuccessful. Due to solubility problems with TFBA, it was determined
that a 100 mM stock solution was the highest concentration of TFBA that
could be solubilized. The stock solution was prepared by initially
dissolving TFBA in absolute alcohol and then diluting to the final
concentration of 100 mM with Dulbecco’s PBS, 1x. Working solutions of
TFBA were prepared in the medium appropriate for the cell line being used.
All working concentrations of TFBA were mixed on the day treatment
began and remained on the cells for 3 days.

Determination of cytotoxicity in vitro. To determine the range in which
TFBA was cytotoxic to urothelial cells in culture, TFBA was first tested at
0.5, 1, 5, and 10 mM in MYP3 cells. TFBA was tested two more times
over a narrow range of concentrations (Test 2-0.1, 0.25, 0.5, and 1 uM; Test
3-0.5, 1, 2, and 3 puM) to confirm the LCso (concentration at which the
chemical is lethal to 50% of the cells) of TFBA for MYP3 cells. To
determine the LCso of TFBA for 1T1 cells, the concentrations of TFBA
initially tested were 0.25, 0.5, 1, 2, 3, 5, and 10 mM. The LCsp was
confirmed by testing TFBA at 1, 2, 3 and 5 mM.

Determination of cell viability and calculation of LCso. Cell viability for
each well was determined by staining with 0.4 % trypan blue (Sigma) and
counting in a hemocytometer. The % survivability was calculated as the
ratio of the mean cell number in the three treated wells to that in the control
wells.

Transfluthrin.  Due to limitations of solubility, it was not possible to
prepare a stock solution at a high enough concentration to determine the
LCso of transfluthrin for rat or human urothelial cells.

TFBA. The LCso of TFBA for the rat urothelial cell line MYP3 was
determined to be 2.25 mM (r?=0.8564). The LCso of TFBA for the human
urothelial cell line 1T1 was determined to be 2.43 mM (r?=0.8715).
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3.9.4.6 Study 6 — Transfluthrin — preliminary concentration range finding
study in cultured female B6C3F1 mouse hepatocytes

Transfluthrin — preliminary concentration range finding study in
cultured female B6C3F1 mouse hepatocytes

Reference

Data protection
Data owner

Companies with letter

access

Criteria for data protection

Guideline study
GLP
Deviations

M-648001-02-1, Concept Life Sciences Study No. CLS4_0008_0002 Official
use only

Bayer SAS

none

no specific guideline
no
no
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Transfluthrin — preliminary concentration range finding study in
cultured female B6C3F1 mouse hepatocytes

Test material
Lot/Batch number
Specification
Description
Purity

Test Animals
Species

Strain

Source

Sex

Age/weight at study initiation

Test system
Study design

Methods

Viability

RESULTS
DISCUSSION

CONCLUSION

AND

Transfluthrin (NAK 4455) (AE 0035474)
PMLO000319

Off-white solid
98.9 % w/w

Mouse — Female only

B6C3F1

Envigo (Woolley Rd, Alconbury, Huntingdon PE28 4HS)

females

8-9 weeks approximately at start of treatment

Primary monolayer cultures of hepatocytes

The aim of this study was to evaluate the potential cytotoxicity of the test
compound, transfluthrin, by measuring adenosine 5 -triphosphate (ATP)
levels in isolated female B6C3F1 mouse hepatocytes. The purpose of this
preliminary study was to select suitable concentrations for use in future
investigative studies.

A female mouse was euthanatized and hepatocytes were collected by
in situ perfusion. Hepatocytes were cultured in 96-well plates and
exposed to 0.03, 0.1, 0.3, 1, 3, 10, 30, 100 and 300 uM transfluthrin
for 3 days. The experiment was repeated using higher concentrations
of transfluthrin (0, 3, 10, 30, 100, 300, 500, 600, 900 and 1000 uM).
Cytotoxicty was determined by measuring measuring adenosine 5’-
triphosphate (ATP) concentrations by means of luminometry.
Sstatistal analysis were performed using an one-way analysis of
variance (ANOVA) and Dunnett’s multiple comparison.

Viabilities of the hepatocyte preparation, as determined by

Trypan Blue exclusion (Laboratory Method Sheet (LMS) Tic-002), were in
excess of 70%.

In the first test slight cytotoxicity was observed at all tested concentrations
at similar levels. Therefore a second test was performed using a greater
concentration range of transfluthrin. The results demonstrate no statistical
significant levels of cytotoxicity. At 300 UM and above, transfluthrin was
found not to completely dissolve in the culture medium which could
explain the lack of cytotoxicity at the highest concentratiosn tested.
Concentrations of 30, 100, 300 and 1000 uM transfluthin were selected for
the main study.
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Mechanistic Study
Transfluthrin — Enzymze, mRNA and DNA synthesis induction in cultured
females B6C3F1 mouse hepatocytes

Reference

Data protection
Data owner
Companies with
access

Criteria for data protection

letter of

Guideline study
GLP
Deviations

Test material
Lot/Batch number
Specification
Description

Purity

Test Animals
Species

Strain

Source

Sex

Age/weight at study initiation
Test system
Viability

Study design

Methods
Hepatocyte isolation

M-645797-01-1, Concept Life Sciences Study No. CLS4_0008_0003

Bayer SAS
none

no specific guideline
no
no

Transfluthrin (NAK 4455) (AE 0035474)
PMLO000319

Off-white solid
98.9 % w/w

Mouse — Female only

B6C3F1

Envigo (Woolley Rd, Alconbury, Huntingdon PE28 4HS)

females

11-12 weeks approximately at start of treatment

Primary monolayer cultures of hepatocytes

In excess of 72% (hepatocytes from five independent perfusions were
pooled) — Trypan Blue exclusion

The aim of this study was to investigate the potential for transfluthrin to
activate the following nuclear hormone receptors (NHRs): aryl hydrocarbon
receptor (Ahr); constitutive androstane receptor (Car); pregnane-X-receptor
(Pxr) and peroxisome proliferator activated receptor alpha (Ppara) in
hepatocyte cultures isolated from female B6C3F1 mice. An additional aim
was to assess if transfluthrin stimulated cell proliferation (measured as a
change in replicative DNA synthesis [Sphase]). NHR activation was
assessed by downstream cytochrome P450 (Cyp) enzyme activity
measurements and Tagman® mMRNA analysis. Phenobarbital (PB) and
epidermal growth factor (EGF) were included as positive control reference
items.

Statistical comparisons between hapatocytes treated with Test/Control item
and the DMSO control group will be undertaken using a one way analysis
of variance (ANOVA) followed by a Dunnett’s multiple comparison.
Analysis will be performed using GraphPad Prism 7 (GraphPad Software
Inc., La JoMar Cat.

Five mice were terminally anaesthetised using Euthatal and hepatocytes
isolated by in situ perfusion according to Mitchell A.M. et al., (1984).
Viabilities of the hepatocyte preparations, as determined by Trypan Blue
exclusion (Laboratory Method Sheet (LMS) Tic-002), were in excess of
72% and hepatocytes from five independent perfusions were pooled for use
in the main experiment.
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females B6C3F1 mouse hepatocytes

Hepatocyte culture

Assays

Cytotoxicity

Replicative DNA Synthesis
(S-Phase)

Ethoxyresorufin-O-
deethylation (EROD)

Pentoxyresorufin-O-
depentylation (PROD)

Benzyloxyresorufin-O-
debenzylation (BROD)

Benzyloxyquinoline-O-

Primary monolayer cultures of hepatocytes were established in 96-well
plates (at a seeding density of 2 x 104 cells/well), 6-well plates (at a density
of 0.8 x 106 cells/well) or 25 cm2 flasks (at a seeding density of 1 x 106
cells/flask). Freshly-isolated hepatocytes were initially cultured in
Leibowitz CL15 medium (LMS Tic-001) for 4 hours to allow adherence to
vessels. Thereafter, the medium was replaced with fresh Leibowitz CL15
medium containing PB at 2 concentrations (100 and 1000 pM), or
transfluthrin at 4 concentrations, (30, 100 300 and 1000 pM) or vehicle
control [0.1% v/v DMSOQ]. In addition, hepatocytes (5 replicates in 6-well
plates) were exposed to EGF (25 ng/mL). EGF was used as a positive
control for induction of replicative DNA synthesis (S-phase). The culture
media, including Test/Control Items, was replenished daily. There were 6
replicates for each concentration in 96-well plates for cell toxicity (ATP)
measurements, 5 replicates for each concentration in 6-well plates for
replicate  DNA synthesis (S-phase) analysis, 3 replicates for each
concentration in 25 cm2 flasks for enzyme activity measurements and 3
replicates for each concentration in 6-well plates for mRNA analysis. The
Test Item was formulated in DMSO and Test/Reference Items were
administered such that the final DMSO concentration in all cultures was
0.1% (1 pL DMSO/mL medium).

After 96 hours in culture, hepatocytes were either, methanol fixed for
assessment of S-phase or harvested by scraping into SET buffer (0.25 M
sucrose, 5 mM EDTA, 20 mM Tris-HCI, pH 7.4) for subsequent enzyme
activity analysis. The scraped mixture was sonicated and stored at
approximately —70 °C until analysis. Additional cells were harvested into
RLT lysis buffer, vortexed and stored at approximately -70 °C for mRNA
extraction and analysis. Protein concentration was determined by the
method of Lowry et al. 1951 (LMS Spec-001).

Cell toxicity was assessed following 96 hours of culture as indicated by
ATP depletion. Cellular ATP was determined by luminometry according to
the SOP (LMS-Spec-009). The bioluminescent determination of ATP
released from viable cells was carried out using a CellTitre-Glo luminescent
cell viability assay an assay kit (Promega) according to manufacturer’s
instructions. Results were expressed as a percentage of the ATP released
from the control cells.

The number of cells undergoing replicative DNA synthesis (S-phase) in any
given cell population can be determined by measuring the incorporation of
5-bromo-2'-deoxyuridine (BrdU) in newly synthesised DNA. S-phase was
determined immunocytochemically. BrdU was available to the cells for the
last 3 days of culture. The number of hepatocytes undergoing DNA
synthesis was recorded as the labelling index [(no. of labelled hepatocytes
[total no. of hepatocytes) x 100].

Ethoxyresorufin is a selective substrate for Cyplal. Ethoxyresorufin-O-
deethylation (EROD) was determined as described by Burke et al., (1985)
and according to LMS Fluor-002.

Pentoxyresorufin is a selective substrate for Cyp2b. Pentoxyresorufin-O-
depentylation (PROD) was determined as described by Burke et al., (1985)
and according to LMS Fluor-002.

Benzyloxyresorufin is a selective substrate for Cyp2b and Cyp3a.
Benzyloxyresorufin-Odebenzylation (BROD) was determined as described
by Burke et al., (1985) and according to LMS Fluor-002.
Benzyloxyquinoline is a selective substrate for Cyp3a. Benzyloxyquinoline-
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debenzylation (BQ)

CN--insensitive acyl CoA
oxidation

Tagman® mRNA analysis
RESULTS AND
DISCUSSION

ATP depletion assay to assess
cytotoxicity of transfluthrin or
PB

Biochemical analysis

O-debenzylation (BQ) was determined as described by Mayer et al., (1990)
and according to LMS Fluor-005.

CN--insensitive acyl CoA oxidation is a marker of peroxisome proliferation
and was determined using palmitoyl CoA as a substrate, as described by
Bronfmann et al., (1979), and according to LMS Spec-003.

Total RNA was extracted from cultured mouse hepatocytes according to
LMS Trap-002 and cDNA was synthesised from all available RNA samples
according to LMS DNAt-007. TagMan® analysis was performed according
to LMS DNALt-003 on all available samples using primers specific for
Cyplal, Cypla2, Cyp2bl10, Cyp3all, Cyp4alO, Cypdald and Acoxl
(Assay-ondemand kits, Applied Biosystems). B-actin was used as the
internal standard (Assay-ondemand kits, Applied Biosystems —

see Table 1 for probe information). Data was analysed by generation of
ACT and AACT values for all genes.

Table 1: TagMan® Genomic Assays to be used

Probe Name Catalogue Number
Cyplal Mm00487218_m1l
Cypla2 Mm00487224 m1
Cyp2bl0 MmO0456588_mH
Cyp3ail MmO00731567_m1l
Cyp4a10 Mm01188913 g1
Cyp4aisd Mm00484132 ml
Acoxl Mm01246834_m1l
B-Actin Mm00607935_s1

Based on preliminary cytotoxicity data from a previous study
(CLS4_0008_0002 — Study ReportM-648001-02-1), four concentrations of
transfluthrin (30, 100, 300 and 1000 pM) were chosen to analyse potential
effects of transfluthrin on mRNA expression, biochemical analyses and S-
Phase. Cytotoxicity of PB was assessed in parallel. No statistical
differences were observed between either transfluthrin or PB treated
hepatocytes compared to DMSO control (Figure 1 and Table 2).
Undissolved test item was observed in hepatocyte cultures where cells were
dosed with transfluthrin at 100, 300 and 1000 uM.

Treatment with transfluthrin resulted in statistically significant decreases in
EROD, PROD, BROD and BQ activities, to 20%, or less, of control (Figure
2, Figure 3, Figure 4, Figure 5 and Table 3). Whereas, PB resulted in
increases in EROD, PROD, BROD and BQ activities, to a maximum of
2.2-, 2.0-, 2.2- and 1.6-fold respectively (Figure 2, Figure 3, Figure 4,
Figure 5 and Table 3). Neither transfluthrin, nor PB had an effect on CN--
insensitive acyl CoA oxidation (Figure 6 and Table 3). These data suggest
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Gene expression analysis

Replicative DNA synthesis

CONCLUSION

that transfluthrin may inhibit cytochrome P450 enzyme activity in cultures
of primary hepatocytes isolated from female B6C3F1 mice.

Treatment of hepatocytes with 300 pM transfluthrin resulted in statistically
significant increases in expression of Cyplal, Cypla2, Cyp3all, Cyp4alo,
Cyp4al4d and Acoxl mRNA levels (Figure 7, Figure 8, Figure 10, Figure
11, Figure 12, Figure 13 and Table 4). Treatment with transfluthrin at 100,
300 and 1000 pM resulted in slight, but not statistically significant,
increases in Cyp2b10 mRNA expression (Figure 9 and Table 4). Treatment
with PB resulted in the expected increases in Cyplal, Cypla2, Cyp2bl0,
Cyp3all and Acoxl mRNA expression (Figure 7, Figure 8, Figure 9,
Figure 10, Figure 13 and Table 4). These results suggest that transfluthrin
may be weakly activating Car, Pxr and Ppara due to the slight increases
observed in Cyp2b10, Cyp3all, Cyp4al0 and Cyp4ald mRNA expression.
Although a slight induction in Cyplal and Cypla2 mRNA levels was
observed, this is not considered to be Ahr dependent. Classical activators of
the Ahr, such as 2,3,7,8- tetrachlorodibenzodioxin (TCDD), induce EROD
activity approximately 20-fold, (Xu et al. 2000) and this is accompanied by
a marked induction of Cyplal (500 fold) and, to a lesser extent, Cypla2 (2
fold) mRNA expression (Budinsky et al. 2010).

The positive control for replicative DNA synthesis (S-Phase), EGF,
responded as expected and a statistically significant increase in replicative
DNA synthesis (S-Phase) was observed, demonstrating that the hepatocytes
were capable of proliferating and, were a suitable test system to investigate

replicative  DNA synthesis (S-Phase) in vitro. Administration of
transfluthrin to these hepatocytes (at 100, 300 and 1000 uM) also resulted
in increases in replicative DNA synthesis (S-Phase) of 2.2-, 2.3- and 1.8-
fold increase, respectively, compared with control (Figure 14 and Table 5).
However, in this instance, PB did not result in an increase in replicative
DNA synthesis (S-Phase) at 100 or 1000 uM in this experiment. Previous
historical data, from Concept Life Sciences, has shown that hepatocytes
isolated from mice (C57 and CD-1) do respond to PB with an average
increase of 1.6- fold, suggesting that mouse hepatocytes are capable of
responding to PB.

This study has shown that transfluthrin does not result in cytotoxicity at any
tested concentrations in hepatocytes isolated from female B6C3F1 mice.
Slight precipitation of transfluthrin in hepatocyte culture medium was
observed at concentrations of 300 uM and above. Although a slight
induction in Cyplal and Cypla2 mRNA levels was observed, this is not
considered to be Ahr dependent. Classical activators of the Ahr, such as
2,3,7,8-tetrachlorodibenzodioxin  (TCDD), induce EROD activity
approximately 20-fold, (Xu et al. 2000) and this is accompanied by a
marked induction of Cyplal (500 fold) and, to a lesser extent, Cypla2 (2
fold) mRNA expression (Budinsky et al. 2010). Treatment with
transfluthrin produced some increases in Cyp3all mRNA, but had only a
small effect on Cyp2b10 mRNA expression. While this data suggests that
transfluthrin may activate Pxr, in vivo studies with PB in mice lacking
either Car or Pxr have demonstrated that the induction of Cyp2b10 and
Cyp3all is predominantly due to Car, with Pxr playing only a minor role
(Scheer et al. 2008). The present data thus suggests that transfluthrin may
be a weak activator of both Car and Pxr. Treatment with transfluthrin also
increased expression of Cyp4alQ and Cyp4al4, (Ppara target genes), but
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had no effect on CN--insensitive acyl CoA oxidation. The treatment of
female mouse hepatocytes with PB resulted in the appropriate responses to
enzyme activation and gene expression. Transfluthrin induced replicative
DNA synthesis (S-Phase) in a concentration dependant manner. EGF, the
positive control for hepatocyte proliferation, resulted in a statistically
significant increase in replicative DNA synthesis (S-Phase), confirming the
responsiveness and suitability of the primary hepatocyte culture model for
investigating replicative DNA synthesis (S-Phase). Taken together these
results demonstrate that transfluthrin is a mitogenic agent in female
B6C3F1 mouse hepatocytes and appears to be is a weak activator of some
nuclear receptors including Car, Pxr and Ppara.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date
Materials and Methods

Results and discussion

Conclusion
Reliability
Acceptability
Remarks

Evaluation by Rapporteur Member State

March, 2019

In the study report it is indicated that Slight precipitation of transfluthrin in
hepatocyte culture medium was observed at concentrations of 300 uM and
above.This observation was also made in the preceeding range finding study
(startinf from 300 uM and above), but information other than that precipitation
was slight is not provided. The actual concentration that reaches the cells thus
remains unclear. Nevertheless, considering that the trend of mRNA induction is
already visible at the lower dose levels tested and that precipitation was indicated
to be slight in the study report, the insolubility of transfluthrin in the culture
medium is not considered to (notably) affect the study outcome.

Treatment of the mouse hepatocytes with 30-1000 uM transfluthrin resulted in a
weak induction of mRNA levels of different cytochrome P450 enzymes, at the dose
of 300 uM. However, the expression of Cyp2b10, which is strongly induced by
phenobarbital as well as e.g. sulfloxaflor was only mildly but not statistically
significant induced by transfluthrin. And vice versa, Cyp 4al0 and Cyp 4ald
were slightly induced by 300 uM transfluthrin, but not by phenobarbital. All
doses inhibited the activity of several liver enzymes (EROD, PROD, BROD, BQ)
by a factor 5 to 100, in contrast to a clear induction by the positive control
phenobarbital. No further analysis was conducted to explain this finding.
Transfluthrin induced an increase in replicative DNA synthesis from 100 uM and
above. However, the positive control phenobarbital had no effect on replicative
DNA synthesis. Based on this study, no clear conclusion can be drawn on the
question whether transfluthrin induces CAR activation.

The DS does not agree with the conclusion drawn by the applicant.

2

acceptable
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Figure 1. Effect of transfluthrin and PB on ATP levels in primary mouse hepatocytes from female B6C3F1
mice
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Values are Mean = SD. n= 6 per group. Statistical analysis was performed using a one way analysis of
variance followed by a Dunnett’s multiple comparison test and no statistical differences were observed
compared to DMSO control.

Table 2. Effect of transfluthrin or PB on ATP levels in primary mouse hepatocytes from female B6C3F1 mice

Test Item & Concentration ATP content in mouse hepatocytes
(luminescence units)

Vehicle control 612413 £ 15098

(0.1% [v/v] DMSO) (100.0£3.1)

Transfluthrin 562708 t 21873

30 pM (919+356)

Transfiuthrin 623115 £+ 67812

100 uM (101.7%111)

Transfluthrin 588309 £ 41020

300 uM (96.1%6.7)

Transfiuthrin 577955 + 42266

1000 uM (94416.9)

PB 594286 + 18194

100 uMm (97.0%3.0)

PB 625695 + 27674

1000 uM (102.2245)

Values are Mean = SD. n = 6 per group. Statistical analysis was performed using a one way analysis of variance
followed by a Dunnett’s multiple comparison test and no statistical differences were observed compared to
DMSO control.

Page 139



Figure 2. Effect of transfluthrin and PB on Ethoxyresorufin-O-deethylation (EROD) activity in primary mouse

hepatocytes from female B6C3F1 mice
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Values are Mean = SD. n =3 per group. Statistical analysis was performed using a one way analysis of variance followed
by a Dunnett’s multiple comparison test; ** statistically different from control p<0.01; *** p<0.001.

Figure 3. Effect of transfluthrin and PB on Pentoxyresorufin-O-depentylation (PROD) activity in primary mouse
hepatocytes from female B6C3F1 mice Replicative DNA synthesis
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Values are Mean = SD. n= 3 per group. Statistical analysis was performed using a one way analysis of variance followed by a
Dunnett’s nmltiple comparison test; ** statistically different from control p<0.01: *** p<0.001.
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Figure 4. Effect of transfluthrin and PB on benzyloxyresorufin-O-debenzylation (BROD) activity in primary
mouse hepatocytes from female B6C3F1 mice
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Values are Mean = SD. n =3 per group. Statistical analysis was performed using a one way analysis of variance followed
by a Dunnett’s nmltiple comparison test; * statistically different from control p<0.05; *** p<0.001.

Figure 5. Effect of transfluthrin and PB on benzyloxyquinoline-O-debenzylation (BQ) activity in primary
mouse hepatocytes from female B6C3F1 mice
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Values are Mean = SD. n =3 per group. Statistical analysis was performed using a one way analysis of variance followed
by a Duanett’s multiple comparison test: *** statistically different from control p<0.001.
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Figure 6. Effect of transfluthrin and PB on CN--insensitive acyl CoA oxidation in primary mouse hepatocytes
from female B6C3F1 mice
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Values are Mean = SD. n =3 per group. Statistical analysis was performed using a one way analysis of variance followed
by a Dunnett’s multiple comparison test and no statistical differences were observed compared to DMSO control.

Table 3. Biochemical analysis of EROD, PROD, BROD, BQ and CN' -insensitive acyl CoA oxidation in
primary mouse hepatocytes from female B6C3F1 mice

Testitem & Concentration | EROD PROD BROD 80 CN - insensitive acyl CoA oxidztion
(pmol resorufn/min/mg protein| [nmot 7-hydroxyquinoiing/min/mg (nmot NAD" reduced/mn/mg
protein) protein)

Vehicle control 104501272 (1622022094 | 116340%4.752 | 043940.034 0518 £0.143

[0.2% [v/v] DMsO) (100.0%122} |({1000£125) |{1000%£41) {1000 £6.8) (1000%27.7)

Transfuthrin 2154+0089 |0.186%0.053 |2575%0.200 0.03510.001 04710336

30 uM (20.620.9)*** [{1.1520.32)*** | {2212 0.17)*** | [69320.24)*** {90.9264.8)

Transfuthrin 17560313 |0102%0037 |1387%0310 0.026£0.005 0475 £0112

100 M (16.3%3.1)*** |(0.6320.23)*** | {1.1520.27)*** | [5.18%086)*** (31.7:217)

Transfuthrin 117220149 | 005120003 | 032320145 0.019+0.003 0457 £03s1

300 uM (122218 |(0312002)"** | {0.7L20.13)*** |[3.81%0.64)*"* (38.2275.3)

TransFuthrin 17290116 (010020019 |1363%0.220 0.026 1 0.001 0.502 £0.193

1000 uM (165211)*** | (06220.12)*"* | {1.1720.19)*** | [SA72023)*** (36.82373)

PB 1435021728 (2234234347 | 170.842223.164 | 0.46040.021 0664 £0333

100 uM (127.3:165) |(1265:268) [920%43) (128.1%64.2)

(1463 £199)*
PB 23323%3876 (3173726541 | 253645131061 | 0.81040.055 0450 £0.085
1000 uM (222.2237.1)** | (201.8£403)** | (218.0£26.7)*"" | [1623 211 1)*** (3¢52165)

Values are Mean = SD. Values in parenthesis are mean % control = SD: n =3 per group. One way ANOVA was performed
in the results, followed by a Dunn ett’s multiple comparison test; * statistically different from control p < 0.05: **p < 0.01;

*%k% p < 0_001.
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Figure 7. Effect of transfluthrin and PB on Cyplal mRNA expression in primary mouse hepatocytes from
female B6C3F1 mice
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Values are Mean = SD. n =3 per group. Statistical analysis was performed using a one way analysis of variance followed
by a Dunnett’s multiple comparison test; * statistically different from control p<i0.05; *** p<0.001.

Figure 8. Effect of transfluthrn and PB on Gypla? mRNA expression in primary mouse hepatocytes from
female B6C3F1 muce
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Values are Mean = SD. 0 =3 per growp. Statistical analysis was performed usmg a one way analysis of vanance followed
by a Dumnett’s nmitiple comparison test; * statstically different from coantrol p<20.05; *** p=<0.001.
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Figure 9. Effect of transflutlrin and FB oo Guplbl 0 mFINA expression in primary mowse bepatocytes from

femnale BACIF] mce
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alues are Mean = 5[0, 0 =23 per group. S@tstical analysis was performed using 3 one way analysis of vanance followed
by 3 Damnett’s nmltple comparison test; * smtistcally different from control p-0.05; *** p<0.001.

Figure 10, Effect of transfluthnn and PB on Gyp3al] mRNA expression in primary mouse hepatocytes from

female B6C3F1 muce
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Values are Mean = SD. 0= 3 per growp. Stanstical analysis was performed using a one way analysis of vanance followed
by a Dumnett’s nmiltple companson test; * statistically different from coatrol p=0.05; *** p=<0.001.
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Figure 11. Effect of transfluthnin and PB on Cyp4all mRNA expression in primary mouse hepatocytes from
female B6C3F1 mice

Fold change
relntive 10 cantral

Values are Mean = SD. 0 =3 per group. Statistical analysis was performed using a one way analysis of vanance followed
by a Dummett’s mmitiple companson test; * statistically different from coatrol p<0.05; *** p=<0.001

Figure 12, Effect of trancfiuthrin and PB on Cvpdald mBA expression In primary mouse hepatocytes from
fernale BSCIF] muce
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Valoes are Mean = 50 0=3 per group. S@tstical analysis was performed using 3 one way analysis of vanance followed
by a Dummett’s nmaltiple comparison test; * statistically different from confrol p=0.05; *** p-20.001.

Figure 13, Effect of transfluthrin and PB on Acox] mFMA expression in primary mouse hepatocyvies from female
B6C3F] mice
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Figure 13, Effect of transfluthnin and PB on 4cox] mRNA expression in primary mouse hepatocytes from female

B6C3F1 muce
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Values are Mean = SD. n =3 per growp. Stanstical analysis was performed using a one way analysis of variance followed
by a Dummnest’s nmitiple conmparison test; * statistically different from coatrol p<0.05; *** p<0.001

Table 4. Tagman analy=is of Cyplal, Cypla2, Cyp2bl0, Cyp3all, Cyp4al0, Cyp4ald and Acox] mRNA m
primary mouse hepatocytes from female B6C3F1 muce

Test tem & Concantration | Cyplal mRANA Cyplal mANA Cypid10 mENA Cyp3all mRNA Cypasl0mENA | Cypdals mRNA Acox1 mRNA
Vehicle comtrol 1.000£0.152 100020543 100020425 100040534 1000 0453 100040398 100020103
(0-1% Jv/v] DMSO)

Transththrin 10310154 066720133 | 060520125 026440070 052240138 | 045340030 0822 40047
30uM

Tranz$ihrin 15540329 193520616 | 140020152 200021164 1707 20.4€5 147940171 1.207 20.158
100 M

Transtathnn 3.056£0.363°%" | 2.657 20.641" | 1.28520.286 33940328 260920606 | 2305 £0.143°** | 1.37220.103*
300 uM

Teansthahrin 1725t0.210° 1784 t 0 BOS 128020325 12351003 156710523 135910286 125810173
1000 M

PB 1250%0.340 1309 £0349 155740464 057040353 078140283 | 088940110 0.947 £0.075
100 uM

re 382520543 | 3.828 20712 | 3.81720.202°"" | 6.11621.322°"" | 0756 20.246 1085 £0.246 1.24020.075*
1000 M

Data expressad as fold change over control Values are Mean = SD, n= 3 per growp. One way ANOVA was performed on
the results, followed by a Dunnett’s nmltple companison test. * statistically different from control p < 0.05: ** p < 0.01;

***p <0001
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Figure 14. Effect of transfluthrin PB and EGF on replicative DNA synthesis (S-phase) m pnmary mouse
hepatocytes from female BEC3F1 muce
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Values are Mean = SD. n =3 per group. Statistical analysis was perfonmed using a one way analysis of variance followed
by a Dumnett’s mmitiple comparison test; * statistically different from control p<<0.05; *** p<10.001

Table 5. Effect of tansfluthom PB or EGEF on rephicative DNA synthesis (S-phase) m primary mouse
hepatocytes from femnale BOCIF] muce
Test itam & Concentration S-Phaze [3heling index
Vehicle control 21613059
[0.1% [w/v] DMSO) {1000 2 22.7)
Tranefiuthrn a6t 0 84
30 pM (1389 43221)
Transfiuthrin EEI&1N
100 g (2156 = 54.0)**"
Transfiuthrin EDs 041
300 pM (2316 2 15.8)***
Transfluthrin 478%1.13
1000 kA (1829 a3.4y""
FB 2.58 *0.56
100 a1 (386t 21.3)
FE 175 +0.09
1000 1k {1053 2225)
EGF * 10.00X2.16
15ngimi (38262 828)"""

Values are Mean + 5I). Values in parenthesis are mean %o control = 50, 0 = 5 per group except for EGF treated zroup (n
=4). Ome way ANOVA was performed on the resalts, follewed by 2 Chimnett’s nmitiple contparison test; ** statisdcally
diffierent from control p < 001 *** p <10.001. AAn mpaired t test (fwo-tailed) was performed on the resuls for BEGF
treated hepatocytes;*** statistcally different from comral p < 0.001.
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3.9.4.8 Study 8 — Transfluthrin — preliminary concentration range finding
study in cultured human hepatocytes from three different cultures

Transfluthrin — preliminary concentration range finding study in
cultured human hepatocytes from three different cultures

Reference

Data protection
Data owner

Companies with

access

letter of

Criteria for data protection

Guideline study
GLP
Deviations

Test material

Lot/Batch number

Specification
Description
Purity

Test Animals
Species
Source

Sex
Test system
Study design

Methods

RESULTS
DISCUSSION

CONCLUSION

AND

M-648001-02-1, Concept Life Sciences Study CLS4_0008 0004

Bayer SAS
none

no specific guideline
no
no

Transfluthrin (NAK 4455) (AE 0035474)
PMLO000319

Off-white solid
98.9 % w/w

Human

Corning Life Sciences, Fogostraat 12, 1060 LJ Amsterdam, Netherlands
(donor number 314A) or Life Technologies, 7 Kingsland Grange,
Warrington, Cheshire, WA1 4SR (donors 8210, 8239, 1765 and 1951).
Females

Primary monolayer cultures of hepatocytes

The aim of this study was to evaluate the potential cytotoxicity of the test
compound, transfluthrin, by measuring adenosine 5 -triphosphate (ATP)
levels in isolated cultured human hepatocyte cultures from three different
individuals. The purpose of this preliminary study was to select suitable
concentrations for use in future investigative studies.

Hepatocytes were cultured in collagen coated 96-well plates and
exposed to 0.03, 0.1, 0.3, 1, 3, 10, 30, 100 and 300 uM transfluthrin
for 3 days. Cytotoxicty was determined by measuring adenosine 5’-
triphosphate (ATP) concentrations by means of luminometry.
Sstatistal analysis were performed using an one-way analysis of
variance (ANOVA) and Dunnett’s multiple comparison. Initially, data
was generated using hepatocytes from a male donor. However, it was
decided to include only include hepatocytes from female donors and
therefore hepatocytes from donor 314A were included instead.

The results demonstrate a statistical significant levels of cytotoxicity in two
donors at transfluthrin levels of 300 uM. ATP levels were found to be
62.7% and 75.6% of the control for these two donors. In the third donor a
decrease in ATP was observed but this was not statistically different from
the control.

Concentrations of 3, 10, 30 and 100 uM transfluthin were selected for the
main study.
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3.9.4.9 Study 9 — Transfluthrin — Enzymze, mMRNA and DNA synthesis
induction in cultured females human hepatocytes

Mechanistic Study
Transfluthrin — Enzymze, mRNA and DNA synthesis induction in cultured
females human hepatocytes

Reference M-645797-01-1, Concept Life Sciences Study No. CLS4 _0008_0007 Official
use only

Data protection

Data owner Bayer SAS

Companies with letter of none

access

Criteria for data protection

Guideline study no specific guideline

GLP no

Deviations no

Test material Transfluthrin (NAK 4455) (AE 0035474)

Lot/Batch number PMLO000319

Specification

Description Off-white solid

Purity 98.9 % w/w

Test system

Species Primary female human hepatocytes from three independent donors,
plateable cryopreserved

Source Corning Life Sciences, Fogostraat 12, 1060 LJ Amsterdam, Netherlands

(donor number 314A) or Life Technologies, 7 Kingsland Grange,
Warrington, Cheshire, WAL 4SR, UK (donors 1765 and 1951).

Sex females

Study design The aim of this study was to investigate the potential for transfluthrin to
activate the following nuclear hormone receptors (NHRs): aryl hydrocarbon
receptor (Ahr); constitutive androstane receptor (Car); pregnane-X-receptor
(Pxr) and peroxisome proliferator activated receptor alpha (Ppara) in
hepatocyte cultures isolated from three independent human female donors.
An additional aim was to assess if transfluthrin stimulated cell proliferation
(measured as a change in replicative DNA synthesis [S-phase]) in human
hepatocytes. NHR activation was assessed by downstream cytochrome
P450 (Cyp) enzyme activity measurements and Tagman® mRNA analysis.
Statistical comparisons between hapatocytes treated with Test/Control item
and the DMSO control group was undertaken using a one way analysis of
variance (ANOVA) followed by a Dunnett’s multiple comparison. Analysis
was performed using GraphPad Prism 7 (GraphPad Software Inc., La Jolla,
Mar CA, USA).

Methods

Primary hepatocytes Primary hepatocytes from three independent female human donors were
assessed during the course of this study. Hepatocytes were sourced from
either Corning Life Sciences, Fogostraat 12, 1060 LJ Amsterdam,
Netherlands (donor number 314A) or Life Technologies, 7 Kingsland
Grange, Warrington, Cheshire, WA1 4SR, UK (donors 1765 and 1951).

Hepatocyte culture Primary monolayer cultures of hepatocytes were established in collagen
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Mechanistic Study
Transfluthrin — Enzymze, mRNA and DNA synthesis induction in cultured
females human hepatocytes

Assays

Cytotoxicity

Replicative DNA Synthesis
(S-Phase)

Benzyloxyquinoline-O-
debenzylation (BQ)

CN--insensitive acyl CoA

coated 96-well plates (at a seeding density of 4 x 104 cells/well), collagen
coated 6-well plates (at a density of 1.6 x 106 cells/well) or collagen coated
25 cm2 flasks (at a seeding density of 3.2 x 106 cells/flask). Human
hepatocytes were resuscitated in Cryopreserved Hepatocytes Recovery
Medium (Life Technologies, 7 Kingsland Grange, Warrington, Cheshire,
WAL 4SR), then cultured in Cryopreserved Hepatocytes Plating Medium
(Life Technologies, 7 Kingsland Grange, Warrington, Cheshire, WAL 4SR)
in a humidified incubator at 37 °C under an atmosphere of 95 % air/5 %
CO2, for approximately 6 hours to allow adherence. Thereafter, the
medium was replaced with fresh Leibowitz HCL15 medium (SOP:
CLS4_HEP_002_00) containing Test Item at 4 concentrations, (3, 10, 30
and 100 uM), to WY 14643 at 2 concentrations (50 and 100 pM) and a
vehicle control [0.1% v/iv DMSO]. These were then cultured in a
humidified incubator at 37 °C under air. In addition, hepatocytes (5
replicates in collagen coated 6-well plates) were exposed to EGF (25
ng/mL). EGF was used as a positive control for induction of replicative
DNA synthesis (S-phase). The culture media, including Test/Control Items,
was replenished daily. There were 6 replicates for each concentration in 96-
well plates for cell toxicity (ATP) measurements, 5 replicates for each
concentration in 6-well plates for replicate DNA synthesis (S-phase)
analysis and 3 replicates for each concentration in 25 cm2 flasks for
enzyme activity measurements and 3 replicates for each concentration in 6-
well plates for mRNA analysis. The Test Item was formulated in DMSO
and administered such that the final DMSO concentration in all cultures
was 0.1% (1 uL DMSO/mL medium). The dosing solutions were prepared
at the start of the study and used for the duration of the study.

After 96 hours in culture, hepatocytes were either, methanol fixed for
assessment of S-phase or harvested by scraping into SET buffer (0.25 M
sucrose, 5 mM EDTA, 20 mM Tris-HCI, pH 7.4) for subsequent enzyme
activity analysis. The scraped mixture was sonicated and stored at
approximately —70 °C until analysis. Additional cells were harvested into
RLT lysis buffer, vortexed and stored at approximately -70 °C for mRNA
extraction and analysis. Protein concentration was determined by the
method of Lowry et al. 1951 (LMS Spec-001).

Cell toxicity was assessed following 96 hours of culture as indicated by
ATP depletion. Cellular ATP was determined by luminometry according to
the SOP (LMS-Spec-009). The bioluminescent determination of ATP
released from viable cells was carried out using a CellTitre-Glo luminescent
cell viability assay an assay kit (Promega) according to manufacturer’s
instructions. Results were expressed as a percentage of the ATP released
from the control cells.

The number of cells undergoing replicative DNA synthesis (S-phase) in any
given cell population can be determined by measuring the incorporation of
5-bromo-2’-deoxyuridine (BrdU) in newly synthesised DNA. S-phase was
determined immunocytochemically. BrdU was available to the cells for the
last 3 days of culture. The number of hepatocytes undergoing DNA
synthesis was recorded as the labelling index [(no. of labelled hepatocytes
/total no. of hepatocytes) x 100].

Benzyloxyquinoline is a selective substrate for Cyp3a. Benzyloxyquinoline-
O-debenzylation (BQ) was determined as described by Mayer et al., (1990)
and according to LMS Fluor-005.

CN--insensitive acyl CoA oxidation is a marker of peroxisome proliferation
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Mechanistic Study
Transfluthrin — Enzymze, mRNA and DNA synthesis induction in cultured
females human hepatocytes

oxidation

12-hydroxylauric acid
formation (LAH)

Tagman® mRNA analysis
RESULTS AND
DISCUSSION

ATP depletion assay to assess

and was determined using palmitoyl CoA as a substrate, as described by
Bronfmann et al., (1979), and according to LMS Spec-003.

The activity of CYP4A in cultured hepatocytes was measured as the
formation of 12-hydroxylauric acid from lauric acid using LC-MS/MS
detection, according to LMS MS-007.

Total RNA was extracted from cultured mouse hepatocytes according to
LMS Trap-002 and cDNA was synthesised from all available RNA samples
according to LMS DNAt-007. TagMan® analysis was performed according
to LMS DNAt-003 on all available samples using primers specific for
Cyplal, Cypla2, Cyp2bl10, Cyp3all, Cyp4alO, Cypdald and Acoxl
(Assay-ondemand kits, Applied Biosystems). B-actin was used as the
internal standard (Assay-ondemand kits, Applied Biosystems — see Table 1
for probe information). Data was analysed by generation of ACT and AACT
values for all genes.

Table 1: TaqMan® Genomic Aszsays to be used

Probe Name Catalogue Number
CYP1A1 Hs01054796 g1
CYP1A2 Hs00167927_m1
CYP2B6 Hs041834832 m1
CYP3A4 Hs00604506_m1
CYP4A11 Hs00167961 m1
ACOX1 Hs01074241_m1
B-Actin Hs89999903 m1

Based on preliminary cytotoxicity data from a previous study

cytotoxicity of transfluthrin or (CLS4_0008_0004 —Study Report M-645754-01-1), four concentrations of

PB

Biochemical analysis

transfluthrin (3, 10, 30 and 100 uM) were chosen to analyse potential
effects of transfluthrin on mMRNA expression, biochemical analyses and S-
Phase. Cytotoxicity of WY 14643 was assessed in parallel. Cytotoxicity
was observed at 100 pM transfluthrin in all three female human donors
analysed (Figure 1 and Table 2). Cytotoxicity was not observed at any other
transfluthrin or WY 14643 concentration used.

Transfluthrin administration resulted in statistically significant, dose
dependent, decreases in BQ activities reaching 27.7%, 32.3% and 46.2% of
control at 100 pM transfluthrin for donors 314A, 1765 and 1951
respectively (Figure 2, Table 3, Table 4 and Table 5). While variable, no
statistically significant changes in Palmitoyl CoA oxidation in donors 314A
or 1951 was observed, but a decrease was observed at the highest
concentration of transfluthrin assessed with a reduction in Palmitoyl CoA
oxidation to 21% of control (Figure 3, Table 3, Table 4 and Table 5). Small
but statistically significant increases in 12-hydroxy lauric acid formation
were observed after administration with 30 and 100 uM transfluthrin (donor
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Mechanistic Study
Transfluthrin — Enzymze, mRNA and DNA synthesis induction in cultured
females human hepatocytes

Gene expression analysis

Replicative DNA synthesis

CONCLUSION

1765, 1.2-fold) and 10 uM transfluthrin (donor 1951, 1.3-fold), no
statistically significant changes were observed with donor 314A (Figure 4,
Table 3, Table 4 and Table 5). Treatment with WY 14643 increased BQ
activities to a maximum of 1.5-, 3.0- and 2.9-fold compared to control for
donors 314A, 1765 and 1951 respectively (Figure 2). A statistically
significant decrease in oxidation of Palmitoyl CoA was observed after
treatment with 50 pM WY 14643 in donor 1765 (Figure 3) and a
statistically significant increase in 12-hydroxy lauric acid formation was
observed after treatment with 100 uM WY 14643 but only in donor 1951
(Figure 4).

Treatment of hepatocytes with 100 puM transfluthrin resulted in a
statistically significant (4-fold) induction of CYP3A4 mRNA levels for
donor 314A (Figure 8 and Table 6), however, there was no increase in the
other donors assessed. Treatment with transfluthrin did not result in any
changes in CYP1A2, CYP2B6, CYP4A1l or ACOX1 mRNA expression
(Figure 5, Figure 7, Figure 9 and Figure 10). A statistically significant
decrease in CYP1A2 mRNA expression was observed after treatment with
100 uM transfluthrin in donors 314A and 1951 (Figure 6). WY 14643
administration caused variable induction in CYP mRNA levels. All six
markers investigated were induced, but not in all donors, see Figure 5,
Figure 6, Figure 7, Figure 8, Figure 9 and Figure 10 for details.

The positive control for replicative DNA synthesis (S-Phase), EGF,
responded as expected for donors 314A, 1765 and 1951 and a statistically
significant increase in replicative DNA synthesis (S-Phase) was observed
(11.4-, 11.9- and 7.0-fold, respectively), demonstrating that the hepatocytes
were capable of proliferating and, were a suitable test system to investigate
replicative DNA synthesis (SPhase) in vitro. Administration of transfluthrin
to female human hepatocytes did not result in any increases in replicative
DNA synthesis (S-Phase) compared with control in donors 314A, 1765 or
1951 investigated (Figure 11 and Table 9). As expected, WY 14643 did not
result in an increase in replicative DNA synthesis (S-Phase) at either 50 or
100 uM.

Transfluthrin was cytotoxic to human hepatocytes at 100 uM in all three
female human donors that were investigated. Dose dependent decreases in
BQ activities were observed in all three female human donors that were
investigated suggesting that transfluthrin inhibited CYP3A activity.
Variable effects between donors were observed with gene expression and
enzyme activity across the three donors investigated. Induction of CYP3A
mMRNA was increased compared to control for donor 314A suggesting that
transfluthrin may be a weak PXR activator in human hepatocytes but this
was not consistent across all 3 donors. Transfluthrin was shown not to
induce replicative DNA synthesis in female human hepatocytes, whilst

the positive control, EGF, did induce replicative DNA synthesis. In
summary, the data obtained does not provide any conclusive evidence that
transfluthrin is a nuclear hormone receptor activator in female human
hepatocytes. However, it has been shown that transfluthrin is not a mitogen
in female human hepatocytes.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
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comments and views submitted

Date

Materials and Methods
Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Evaluation by Rapporteur Member State
March, 2019

The DS agrees with the conclusion that the results on cytochrome P450 induction
are inconclusive Treatment of the human hepatocytes resulted in a dose-
dependent inhibition of the liver enzyme BG (others not tested), which was
induced by the positive control WY14643 (PPARa activator). The effects on the
expression of mRNA of human CYP enzymes was generally small and showed
high variation both between donors and samples from the same donor. Most
notable was CYP3A4, which was induced in one donor but not in the others.
There was no effect on replicative DNA synthesis.

2

acceptable

Figure 1. Effect of transfluthrin or WY 14643 on ATP levels in primary female human hepatocytes
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Values are Mean = SD. n =3 per group. (A) Donor 314A, (B) Donor 1765, (C) Donor 1951. Statistical analysis
was performed using a one way analysis of variance followed by a2 Dunnett’s multiple comparison test; *
statistically different from control p<20.05; ** p<<0.01; *** p<0.001
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Table 2. Effect of transfluthrin or WY 14643 on ATP levels in primary female human hepatocytes

Test ltem & ATP content (luminescence units)
Concentration
Donor 314A Donor 17652 Donor 1951
Vehicle control 109790 £ 11997 283136 + 29854 129695 £17099
(0.1% [v/v] DMSO) (100.010.9) (100.0 £ 10.5] (100.0 £13.2)
WY 14543 141683 t 7603 277859 * 30365 135028 £ 36709
50 p [129.0 1 6.9)*** {98.1 £10.7) (104.1 £28.3)
WY 14543 127862 £ R710 245061 + 16069 121926 £25130
100 uM (116.5 £7.9)** (£6.6%5.7) (94.0 £ 19.4)
Transfluthrin 141918 + 9190 25705€ + 18227 145057 £37191
3pM [125.3 # 8.4)*** (343+54) (112.6 £28.7)
Transfluthrin 139485 t 7070 287615 * 18426 147351 £37273
10 pM [127.0t 6.4)*** (101.5 £ 5.5) (113.56£28.7)
Transfluthrin 144403 5591 275155 + 14851 123074 £39032
30 pM [131.5  5.5)*** (57.2£5.2) (94.9 £30.1)
Transfluthrin 762207345 181648 + 41064 63920 ¥ 30716
100 puM (69.4 +6.7)*** (68.2 + 14.5)*** (54.0+23.7)*

Values are Mean = SD. Values in parenthesis are mean % control = SD; n = 6 per growp. A one way-ANOVA was
performad on the results followed by Dunnett’s nmiaple compansons test; * statistically different from control
p<0.05: **, p<<0.01; ***, p=20.001 A For donor 1765, n=4 for vehicle control and n =5 for all other treatment groups.
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Figwre 2. Effect of transfluthrin or WY 14643 on benzyloxyquinoline-O-debenzylation (BQ) activity in
primary female human hepatocytes
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Values are Mean = SD. 0= 3 per group. (A4) Donor 314A, (B) Donor 1765, (C) Donor 1951. Statistical analysis
was erformed using a one way analysis of variance followed by a Dunnett’s multiple comparison test; *
statistically different from coatrol p<0.05; ** p<0.01; *** p<0.001.

Fizwre 3. Effect of transfluthrin or WY 14643 on CN-—-inzenzitive acyl CoA cxidation in primary female
buman hepatoeyvte:
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Values are Mean = SD. 0= 3 per group. (A) Donor 314A, n =2 for treatment groups with transfluthrin at
10pM, 30p0M and 100uM, (B) Donor 1763, (C) Donor 1951 n =2 for reatment groups with transfluthrin
at 3pM, 30uM, 100p0M and with WY 14643 at S0uM and 100pM. Stadstical analysis was performed using
a one way analysis of variance followed by a Dunnett’s multiple comparison test: * statstically differen
from control p<0.05.
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Figure 4. Effect of transfluthrin or WY 14643 on 12-0H Launc acid formaton m primary female human
hepatocytes
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Values are Mean = 5D n = 3 per group. {A) Donor 3144, (B} Donaor 1765, (C) Donor 1951, Stafistical analysis
was performed using a one way analysis of vanance followed by a Dunnett’s multiple companson test; *
statistically different from control p=0.03.

Table 3. Biochemical analysis of BQ, CN-insensitive acyl CoA oxidation and 12-OH Lauric acid formation
in primary female human hepatocytes (donor 3144)

Test item & Benzyloxyquinoline-O-debenzyiation | OV -Insensitive acyl CoA oxidation® | 12-hydroxylauric actd formation
Concantration (nmol 7-hydroxyguinoline formed (nmol NAD"® reduced {nmol 12-O+ formed
Jminute/mg protein| /minute/mg protein) /60 minutes/mg protain)

Vehicle control 0.040 £ 0.003 0.39610.250 D314+ 00458
[0.1% [v/v] DMS0) {100.0+8.7) {100.0 £52.9) (100.0 + 15.4)
WY 14643 0.047 £0.011 1.95312.604 0.424 £ 0.087
50 piht [113.7 £+ 28.7) {492.6  655.9) (1353 £27.7)
WY 14643 0.059 £0,003 3.652%5.775 0325 0.009
100 uM (148.5 £ 7.6)** (321.2 £ 1456.6) {104.5 £ 2.9)
Transfluthrin 0.033 £0.004 0.25510.247 0.267 £ C.058
3 um (82.9 £ 10.5) |64.4+52.3) {85.1 4 12.4)
Transfluthrin 0.027 £ 0.003 4,151+5,585 0.364 £ 0.067
10 M [6811£8.5) {1047.1 1 1408.8) (1162 £21.2)
Transfluthrin 0.022 £0.004 251012870 0278 £0.039
30 pM (55.3 + 11.0)** {633.1+723.8) (825 412.3)
Transfluthrin 0.011 £0,002 0,587 £0,661 0.26% £ 0,033
100 uM (27.724.3)"*" [148.2 1 165.8) (85.9 £ 10.6)

Values are Mean = SD. Values in parenthesis are mean % control = SD; n = 3 per group. A one way-
ANOVA was performed on the results followed by Dunnett’s multiple compansons test; *¥ statistically
different from control p=0.01; *** p<0.001. A For CN"-insenzitive acyl CoA oxidation n =2 for treatment
groups with transfluthrin at 10 uM, 30 yM and 100 M.
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Table 4. Biochemucal analysis of BQ. CN -insensitive acyl CoA oxidation and 12-OH Launic acid formation
n primary female human hepatocytes (donor 1765)

Test ltem & Benzyloxyguinoline-C-debenzylation | CN- -insensitive acyl CoA oxidation | 12-hydroxylauric acd formation
Concentration {nmol 7-hydroxyquinoline formed (nmal NAD- reduced {nmoal 12-0H formed
J/minute/mg protein) /minute/mg protein) /60 minutes/mg protsin)
Vehicle control 0,030 + 0.006 1.050%0.547 0.420+0,042
(0.1% {v/v] DMSO) (100.0 +6.7) (100.0+52,1) {1000 +11.4)
WY 14643 0.184 £0.031 030320124 0.448£0.012
50 pMt (2043 £38.1)*** (283 +11.8)* (106.9 1 2.9)
WY 14643 0.265 £ 0.01% 0.37720.144 0.392£0.033
100 pM {299.5 £ 21.5)*** [35.9£13.7) {934 +7.8)
Transfluthiin 0.034 £0.008 0.373+0.029 0,417 +0,020
3uM (1041 £5.1) 135.5 £2.7) (994 £4.8)
Transfluthnn 0.081 £ 0.008 0.534£0.373 0.453 £ 0.035
10 pM (50.343.2) {S0.8 ¢ 35.5) (107.3 £ 8.4)
Transfluthnn 0.054 £+ 0,003 04210291 0.502 £ 0.010
30 pm (60.0 £3.0)* {40.1227.7) {119.7 +2.5)*
Transfluthrin 0.025 £ 0.004 0.220%0.123 0.514 £ 0.055
100 pM (323%4.7]%** (20.0£117)* (1225213.1p*

Values are Mean = SD. Values in parenthesis are mean % control = SD; n = 3 per zroup. A one way-
ANOVA was performed on the results followed by Dunnett’s multiple companisons test: * statistically
different from control p=0.05; ***_ p<0.001.

Table 5. Biochemical analysis of BQ, CN-insensitive acyl CoA oxidation and 12-OH Lauric acid formation
in primary female human hepatocytes (donor 1951)

Test item & Benzyloxyquineline-0-debenzylation CN -insensitive acyl CoA 12-hydroxylauric acid formation
Concentration (nmel 7-hydroxyquinoline faormed oxidationA (nmol 12-OH formed
/minute/mg protein) {nmol NAD" reduced /60 minutes/mg protein)
/minute/mg protein)
Vehicle control 0.081£0.003 0.272 £0.053 0.338 £ 0.059
[0.1% [v/vi DMSD) (100.0+42) (100.0 +19.7} {100.0+14.9)
WY 14643 0.193£0.021 0.977 £ 0.062 0.465 £ 0.050
50 M (238.9 £ 25.6)*** (353.6 +22.9} {115.7 £ 12.5)
WY 14643 0.232 10012 3,623 £3.925 0.5311 0048
100 puM (287.1 £ 14.6)*** (13335 + 1444 5) (133.2+12.2)*
Transfluthrin 0.073 £ 0.005 0926 £ 0.479 0.47810.016
3IuM (90.225.8] (3408 2176.2) {119.9 = 4.0)
Transfluthrin 0.075 £ 0.006 0.443 £0.295 0.506 1 0.046
10um (92.1£7.5) (163.1 £ 108.6) (127.0 +11.5)*
Transfluthrin 0.054 £ 0.001 0178 £0.060 0.487 £ 0.053
30 M (66.6+ 1.6)* (655 221.9) (122.1+13.3)
Transfluthrin 0.037 £ 0.009 4.565 £ 5.825 0.41510.023
100 pM (46.2 £ 10.5)*** (1681.7 £2143.9) (104.3£5.5)

Values are Mean = SD. Values in parenthesis are mean % control = SD; n = 3 per group. 4 one way-
ANOVA was performed on the results followed by Dunnett’s multiple compansons test; * statistically
different from control p=<0.05; *** p<0.001. A For CN -insensitive acyl CoA oxidation, n = 2 for
treatment groups with transfluthrin at 3 uM, 30 uM, 100 pM and with WY 14643 at 50 M and 100 uM.
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Figure 5. Effect of transfluthrin or WY 14643 on CYP1Al mRNA expression in primary female human
hepatocytes

A

2.01 -

1.07

foldchange
relative 10 contral

051

0.0 v
o - - - - - >
Py N N & & ¢ <
Q - - - - ™ o
B ¥ B N
~ K K o <+ <+
. Q\' 00'
K &

Page 162



&
°
<
-
-
€ 3
& °
[
-
- >
e =
i
»
-~
°
-
-
-
e ©
.v
aF O
¢ -
- &
T 2
o
- 3
-
-~

Values are Mean = SD. n =3 per group. (A) Donor 3144, (B) Donor 1765, (C) Donor 1951. Staastical analysis was performed
using a one way analysis of variance followed by a Dunnett’s nmitiple comparison test; ** statistically different Som control
p=<0.01; *** p=<0.001.
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Figure 6, Effect of transfluthrin or WY 14643 on CYP1A2 mRNA expression in primary female human

hepatocytes
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Values are Mean = SD. n =3 per group. (A) Donor 3144, (B) Donor 1765, (C) Donor 1951. Statstical analysis was performed
using 2 one way analysis of vanance followed by a Dunnett’s nmltiple comparison test; * statistically different from control

p<0.05; ** p<0.01.

Figure 7. Effect of transfluthrin or WY 14643 on CYP2B6 mRNA expreszion in primary female human

hepatocytes
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Values are Mean = SD. n =3 per group. (A) Donor 3144, (B) Donor 1765, (C) Donor 1951. Statistical analysis was performed
using a one way analysis of vanance followed by a Dunnett’s nmltiple comparison test; * statistically different from control
p<0.05; ** p<0.01.
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Fizure 8. Effect of transfluthrin or WY 14643 on CYP3A4 mRNA expression in primary female human hepatocytes
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Values are Mean = SD. n =3 per group. (A) Donor 3144, (B) Donor 1765, (C) Donor 1951. Staustical analysis was performed
using & one way analysis of vanance followed by a Dunnett’s multiple comparison test; * statistically different from control
p<0.05; ** p<0.01.

Figure 9: Effect of transfluthrin or WY 14643 on CYP4A1l mRNA expression in primary female human
hepatocytes
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Values are Mean = SD. n =3 per group. (4) Donor 314A, (B) Donor 1765, (C) Donor 1951. Statistical analysis
was performed using a one way analysis of vanance followed by a Dunnett’s multiple companson test; *
statistically different from control p<<0.05; ** p<<0.01.

Page 169



Figure 10: Effect of transfluthrin or WY 14643 on ACOXI mRNA expression in primary female human
hepatocytes
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!4

to control

fold change relative

Values are Mean = SD. 0 = 3 per group. (A) Donor 3144, (B) Donor 1765, (C) Donor 1951. Statstical analysis was
performed using & one way analysis of variance followed by a Dunnett’s mmitiple comparison test; * statistically different
from control p<<0.05; ** p<<0.01.

Table 6. Tagman® analysis of CYP1AlL, CYP1A2, CYP2B6, CYP3A4, CYP4All and ACOX1 mRNA in
primary female human hepatocytes (donor 3143)

Test tem & CYPial cyrlaz CYP2B5 cyeias ACOXL CYP4All
Concentration
Vehicle contral 1.00020.016 1.000+£0.141 1.000£0.130 1.00020.237 1000+0.271 | £.000£0.2560
(0.1% [v/v] DMSO)
WY 14643 1,165£0.131 0.328+0.11% 1.831£0.3%6 2.008 £ 0,499 181940755 | 2817 £ 0.778***
50uM
WY 140643 1.54820.334"" | 1057 £0.180 3.71220.764*** | 3.51420,853""" | 1.733 £ 0.364 | 2425 £0,685""
100 pM
Transfluthrin 0.85020.125 0.853:0.04 1.108 20.245 0.83520.238 105120443 (032820368
ERTL
Transfluthrin 0.770 £ 0.095 0.897+0.280 1.176£0.320 0.918+0.241 0.724+0.251 | 0.684£0.241
10 M
Transfluthrin 1.084 2 0.0%0 0.806 £0.085 1.803 £0,245 2,212 20.401 14600305 | 0811 £0.167
30 M
Transfluthrin 1.200%0.176 0420+ 0.061%" | 1.055£0.193 4.034%1.055%%" | 1.654£0.625 | 0.702 £0.091
100 M

Table 7. Tagman® analysis of CYPIAL CYPIA2 CYP2B6. CYP3A4, CYP4All and ACOX]I mRNA m
primary female human hepatocytes (donor 1765)

Test ltem &‘ CYP1AL CYP1A2 CYr225 CYP3As ACOX1 CYP4ALL
Concentration
Vehicle control | 1.000+0.081 | 1.000#0.150 | 1.000+0.142 1.000%0.103 1.000#0,117 1.000 £ 0.057
(0.1% [v/v] DMSO)
WY 14643 1764+ 1.358 | 1.247 1 0.751 | 1.207 £ 0.266 2553 £0.562%** | 1.345+0.242 0.908 £ 0.170
50 uMm
WY 14643 29381926 | 1.79611.003 | 25852 0,477 | 6.52020.824"** | 2,408 £0.396""" | 1.48120.452
100 uM
Transfluthrin 1.359+0.671 | 1.03110.504 | 0.78510.282 0.80220.196 0.929+0.352 0.83420.392
3 pn
Transfluthrin 12510234 (09561 0.221 | 1.073£0.257 113120121 1.256£0.209 0.998 £ 0.355
10 pM
Transfluthrin 1.637+ 1116 | 1.344+0.733 | 1.152+0.193 1.253 20,176 1426+0.124 1.052%0.176
30 UM
Transfluthrin 14710435 (0.85310,146 | 1.502 £ 0,206 147620433 1,502 £ 0,300 162910853
100 um
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Table 8. Tagman® anaky=is of CYPLAL CYPLAZ CYP2E6, CYP3IA4, CYP4AL] and ACOX] mENA m

female human hepatocvies (donor 1931)

Test ftem & CYPIAL CYPLA2 CYP2EE CYPaAd AL CYP4ALL
Concentration
Vehicle contral | 1.000 £0.058 1L000+0.103 | 1000+ 0,155 1.000 £ 0.133 1.000 £ 0267 1000+ 0,137
(0.1% [ufv] DMSO)
WY 14543 ZIIE0416°* | 0.737 0078 | 1064 +0.2407* | 1335 £0.343 18E0 £ 026" | 140440491
50
WY 14543 2253+£0127°** | 1L.3B5£0.121* | 3662+ 0.061*** | 6.083 £ LO44*** | 2507 £ 0.422*** | LE0E 4 0.452
100 M
Transfluthrin__ | 1.333 £0.072 1i74£00114 | 1185+ 0.172 0,901 £ 0.078 135a£ 0318 L1A5+0251
3 uhd
Transfluthrin__ | 1.06a £0.137 1135:0.158 | 1183+ 0.120 0.511 £ 0.239 1262 £ 0294 133210329
10 M
Transfluthrin | 1,160 £0.424 0.508:0253 | 1182+ 0.357 0,845 £ 0.294 1.074 £ 0.206 LI0L 0375
A0 pM
Transfluthrin 1,165 £0.028 0,506 £ QuOG2™" | 1032 +0.024 0324 £0.107 1065 £ (133 14190225
100 pM

Diama expressed as fold change ower vehicle control. Valnes are Mean = 5D n = 3 per group. A one way-ANCOVA was
performed on the results followed by Dunneti’s mmltiple comparisons test; ** statistically different from control p<30.01;

sos ) 001
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Figwe 11: Effect of transfluthrin, WY 14643 or EGF on replicative DNA synthesiz (S-phase) in primary
female human hepatocytes
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Walues are Mean + S}, n= 3 per group. (A) Donor 3144, (B) Donor 1763, (C) Dionor 1951, Statistical analy=is
was performed between control and treated (excludmg EGF) using 2 one way anzlysis of vanance followed by
a Dunnett’s multpls comparison test, no stafiztically significant difference were observed. A Student’s t-test
(2-z1ded) was performed on EGFE compared to DMS0; **# stahstically different from control p=0.001.

Table 9: Effect of transfluthrin, WY 14643 or EGF on replicative DNA synthesis (S-phase) in primary

female human hepatocytes

Test Item &

S-Phase labelling index

(1194.4 + 260.4)"**

Concentration Danor 3144 Donor 1765 Donor 1951
Vehicle control 0.212 +£ 0.049 0.084 + 0.032 0.186 + 0.065
1% .0+ 23. 0 £34.
(0.1% [v/v] DMSO) {100.0 £ 23.2) (100.0 £ 37.6) {100.0 £ 34.9)
WY 14643 0.264 £ 0.090 0.097 + 0.036 0.165 + 0.076
0 pM 4.5+42.7 0+41.0
501 {124.5 + 42.7) (114.8 + 43.2) (89.0+ 41.0)
WY 13643 0.285 £+ 0,051 0.071 + 0.001 0.139 % 0.069
100 pMm 1344 +242 749+ 370
¥ { sien] {84.0 % 1.6) { J
Transfluthrin 0.252 £ 0.062 0.111 + 0.061 0.156 + 0.032
. o A 7.
3uM (119.1+20.3) G (83.9217.2)
Transfluthrin 0.278 £0.051 0.096 £ 0.037 0.184 £ 0.038
10 pM 131.2+23.9 98,9+ 20.5
" \ . (114.0 243.5) ‘ )
Transfluthrin 0,266 + 0.059 0097 £0.038 0,199 + 0.059
% 2 9 K
30 pM {125.0+28.1) T {106.9 + 32.0)
Transfluthrin 0.205 £ 0.033 0.085+0.031 0.186 + D.065
100 pM 96.7+£15.4 1002 £34.8
& ( ) (100.6 + 36.7) ‘ )
EGF® 2412 £0.265 1.005+0.219 1,296+ 0.220
25 ng/ml (1139.9 2 125.3)*** (697.3 £+ 118.4)***

Values are Mean = SD. Values in parenthesis are mean % control = SD; n =5 per group. A one way-ANOVA was performed
on the results followed by Dunnett’s multiple conparnisons test. A An unpaired t-test (two-tailed) was performed on the results
for EGF treated hepatocytes; *** statstically different from coatrol p</0.001.
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3.10 Reproductive toxicity

3.10.1 Animal data

3.10.1.1 Study 1 — Multigeneration Reproduction Oral Toxicity Study in Rats

Doc. 1A/ Section A6.8.2  Multigeneration Reproduction Oral Toxicity Study in Rats
BPD Data set IIA/
Annex Point 11A6.8.2

Reference Officia

|
use
only

Data protection Yes

Data owner Bayer CropScience

Companies with letters of

access

Criteria for data protection Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its inclusion on Annex |
Guidelines and Quality Assurance

Guideline study Yes, follows these guidelines established at the time:
EPA Reproductive and Fertility Effects, Pesticide Assessment Guidelines
83-4 (1984), and
OECD Guideline 416 Two generation reproductive toxicity study
(1981).
Also largely consistent with current guidelines:
EC Method B.35 (Two-generation reproduction toxicity study, 2004),
and OECD Guideline 416 (2001).

GLP Yes

Deviations Lack of explanation of statistical methods, lack of emphasis on
reproductive tract (such as no sperm analysis or saved samples,
oestrus cycle not monitored), and growth and development of the
reproductive systems.  There is no indication that mating or
functional behaviors were monitored. However, the study contained
more than 20 litters in each generation, there were two F1 and F2
generations, and the animals were sufficiently monitored to
determine that there was no decrease in reproductive potential after
administration of transfluthrin across full reproductive cycles in non-
prenatally exposed animals, as well as in animals exposed
throughout development.
MATERIALS AND MethodS

Test material As given in section 2, NAK 4455 (current name transfluthrin, suggested
name benfluthrin in report)

Lot/Batch number Batch no. 250987

Specification As given in Section 2 of Doc Il1A.

Description brown solid.

Purity 94.4 — 95.3%

Stability Analyzed 4 times, listed as stable for 3 weeks in the diet.
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Doc. I11A/ Section A6.8.2

Multigeneration Reproduction Oral Toxicity Study in Rats

BPD Data set IIA/

Annex Point 11A6.8.2

Test Animals

Species Rat

Strain Wistar/HAN (Kfm: WIST, outbred, SPF quality).

Source KFM, Kleintierfarm Madoerin AG, CH 4414 Fuellinsdorf /
Switzerland

Sex Male & Female

Age/weight at study P group animals were aged approximately 4 weeks at delivery to the

initiation test site, and were approximately 5-6 weeks at the start of test
compound administration. The animals were approximately 17
weeks of age at pairing. The weight range at beginning of
administration was 124-173 g for males, 90-132 g for females.

Number of animals per Each group in the P generation consisted of 30 male and 30 female

group rats, and each group of the F1 parent generation consisted of 26

Duration of mating

Deviations from standard
protocol

Control animals
Administration/
Exposure

Animal  assignment
dosage groups
Duration of exposure before
mating

to

Duration of exposure in
general P, F1, F2
males, females

Type
Concentration

Vehicle

Concentration in vehicle

Total volume applied
Controls

male and 26 female rats.

Males and females were kept together for 21 days or until vaginal
smears showed evidence of mating. If no evidence was found by 21
days, a second male with a history of successful mating was paired
with the female for a maximum of 5 days.

Both the P and F1 generations littered twice; the first litter was used
for tissue preservation and examination of macropathology. The
second litter was used as parents of the next generation, and for
macropathology. Litter size was standardized at 8 pups on day 4
post partum.

Yes

Equal numbers of P animals were randomly assigned to each dose
group. F1 animals continued in the same dose group as the dam.
The parental generation was dosed for 84 days before pairing, and
throughout pairing, gestation, and lactation of the F1 litters (F1A and
F1B). Following weaning of the F1B litters on postnatal day 21,
animals selected for the next parental generation were dosed
beginning at 5-6 weeks of age. The F1 animals were treated for 105
days prior to pairing and throughout pairing, gestation, and lactation
of the F2A and F2B litters as before.

P animals were dosed after 10 days of acclimatization at the testing facility,
then through prepairing, pairing, gestation and lactation of the females for
two litters, and until sacrifice after the weaning of the second litter.

F1 animals were exposed to the a.s. throughout their lifespan, including
prepairing, gestation, lactation, and as adults if selected to be the parental
generation (sacrificed after weaning of the second litter).

F2 animals were exposed to the a.s. until sacrifice at weaning.

Oral

In food, mixed into a microgranulated diet and pelleted.

0 (Control), 20, 200 or 1000 ppm in
Food consumption was ad libitum.

Range of test article intake, see Table 6.8.2-01.

The test article was dissolved in acetone and mixed with granulated
food. Water was added to the granulated food for the test and control
diets to allow pelleting of the food.

a.s. concentration in acetone not relevant for final concentration in
food: 20, 200, 1000 ppm

Not applicable

Plain diet, granulated diet processed into pellets similarly to test article diet.

diet;
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Doc. I11A/ Section A6.8.2
BPD Data set IIA/
Annex Point 11A6.8.2

Multigeneration Reproduction Oral Toxicity Study in Rats

Examinations
Clinical signs

Body weight

Food/water consumption

Oestrus cycle
Sperm parameters
Offspring

Organ weights
P and F1

Histopathology
P and F1

Histopathology

F1 not selected for mating,
F2

Further remarks

Effects

Animals were monitored daily for morbidity and mortality.

Clinical biochemistry data from blood and liver were taken from P and F1
parental animals at sacrifice.

The body weight and weight gain of all animals was monitored.
Mean body weight of groups was recorded.

Food consumption was monitored in all animals, but water intake
was not.

No

No

See Table 6.8.2-01 and -02 for numbers

Looked for number and sex of pups - Yes

stillbirths - Yes

live births - Yes

presence of gross anomalies - Yes

weight gain - Yes

physical or behavioural abnormalities - No

Organ weights were taken for kidneys, liver, spleen, testes, and
ovaries.

Males that failed to induce pregnancy had epididymides, prostate and
seminal vesicles removed and weighed.

P parent animals — shortly after F1B pups were weaned, all high dose
and control P adults were sacrificed and examined macroscopically.
Samples of the following tissues were collected and fixed: all gross
lesions, Kkidneys, liver, ovaries, pituitary gland, prostate, seminal
vesicles with coagulating gland, spleen, testes with epididymides
(males), uterus and cervix, and vagina (females) were taken from all
adults, weighed, and preserved for histopathology. The uteri of
apparently non-pregnant females after both F1A and F1B matings
were placed into a solution of ammonium sulphide to visualize
possible hemorrhagic alterations of implantation sites. The testes
with epididymides, prostate and seminal vesicles from all males
failing to induce pregnancy during the second pairing were weighed
and examined histopathologically.

F1 parent animals — shortly after F2B weaning, all high dose and
control F1 adults were sacrificed and examined macroscopically.
Specified organs were weighed and tissue preserved for
histopathology. The uteri of apparently non-pregnant females after
both F2A and F2B matings were placed into a solution of ammonium
sulphide to visualize possible hemorrhagic alterations of implantation
sites. The testes with epididymides, prostate and seminal vesicles
from all males failing to induce pregnancy during the second pairing
were weighed and examined histopathologically.

The thyroid glands from F1 parents and F2B litters were also
examined.

One male and one female per litter were selected for histopathology on day
21 post partum as described for the P and F1 adults. All other pups were
sacrificed close to day 21, examined macroscopically, and discarded.

Brain and thymus were not weighed a suggested in current guidance.
No treatment-related effects were noted in any tissue weighed.
Results and Discussion
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Doc. I11A/ Section A6.8.2

BPD Data  set
Annex Point 11A6.8.2

HA/

Multigeneration Reproduction Oral Toxicity Study in Rats

Parent males

Parent females

F1 males

F1 females

F2 males

F2 females

At 1000 ppm, increased kidney weights were noted, corresponding to
microscopic findings, and liver weights were also increased; these
were considered treatment-related.  Microscopic examination
showed increased incidence of basophilic tubules and tubular casts
in the kidneys.

At 1000 ppm, increased kidney weights were noted, corresponding to
microscopic findings; this was considered treatment-related.
Microscopic examination showed increased incidence of tubular
pigments and pelvic calcinosis in the kidneys.

No treatment-related abnormalities were observed at external
examination at birth. The sex ratio in all dose groups was not
affected by treatment when compared to the control group. A slight
decrease in liver triglycerides was seen at 1000 ppm, and was
considered to be treatment-related. = Microscopic examination
showed increased incidence of basophilic tubules and tubular casts
in the kidneys at 1000 ppm..

No treatment-related abnormalities were observed at external
examination at birth. The sex ratio in all dose groups was not
affected by treatment when compared to the control group. Mean
body weights were reduced in the 20 ppm group throughout the
lactation period, but the effect was not dose-related.  Slight
retardation of body weight gain was seen in the high dose (1000
ppm) animals during the first part of the prepairing period, and was
considered to be treatment-related. A slight decrease in liver
triglycerides was seen at 1000 ppm, and was considered to be
treatment-related. ~ Microscopic examination showed increased
incidence of tubular pigments and pelvic calcinosis in the kidneys at
1000 ppm. Slight decrease in body weight gain was observed.

No treatment-related abnormalities were observed at external
examination at birth. The sex ratio in all dose groups was not
affected by treatment when compared to the control group. The body
weights were all within the normal range and not affected by
treatment with the test article.

No treatment-related abnormalities were observed at external
examination at birth. The sex ratio in all dose groups was not
affected by treatment when compared to the control group. The body
weights were all within the normal range and not affected by
treatment with the test article.
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Doc. I11A/ Section A6.8.2

BPD Data  set
Annex Point 11A6.8.2

HA/

Multigeneration Reproduction Oral Toxicity Study in Rats

Other

The following parameters were not considered to be affected by
treatment:

Viability, general behaviour and appearance of the P and F1 parent
animals.

Food consumption and body weight gain, except for females of F1
generation, 1000 ppm, during prepairing period.

Reproduction parameters in both P and F1 generations (fertility
index, conception rate, gestation index, mean precoital time,
gestation duration, mean number of living or dead pups at first litter
check, postnatal loss, and breeding loss).

Teratogenesis

Sex ratios, organ weights, mean body weights, and weight gain in all
groups of pups (F1A and B, F2A and B).

Clinical biochemistry, except for slight increase in liver triglycerides
of F1 parent animals at 1000 ppm.

Organ weights of parent animals, except for the P generation at
1000 ppm. Macroscopic examination of all animals, and microscopic
examination of F2B pups.

Results and discussion

Conclusion

LO(A)EL
Parent males

Parent females
F1 males
F1 females

F2 males

F2 females
NO(A)EL
Parent males

Parent females

No signs of reaction to treatment were noted during the experimental
period in adults or pups. Indices of animals with macroscopically
abnormal conditions did not indicate a test article-related effect.
Similar food consumption and weight gain in all groups indicated
general good health.

Tissue analysis of adult animals in the 1000 ppm treatment group
showed effects on the kidneys and liver, consistent with findings
described elsewhere in Section 6 (Mammalian toxicology). These
effects did not decrease the reproductive potential of the animals.
The LOAEL is determined to be 1000 ppm based on treatment-
related effects on the kidney and liver of adult animals; the NOAEL
from this study is therefore 200 ppm. The lack of effect on
reproductive parameters at 1000 ppm may indicate that the test
article is non-toxic to developing animals at a higher dose than
would be allowable for chronic exposure in adult animals.

No teratogenic effect was observed by external examination of the
pups in any group of either generation. There was no deleterious
toxicological effect of the test article on the growth and reproductive
performance of multiple generations in the Wistar/Han rat.

1000 ppm (range of 45-191 mg/kg bw/day) - increased kidney
weights and cellular abnormalities, increased liver weights in P
generation males

1000 ppm - increased kidney weights and cellular abnormalities
1000 ppm - slight decrease in liver triglycerides.

1000 ppm - based on slightly decreased body weight gain in F1
females, and slight decrease in liver triglycerides.

No effects noted at any dose.

No effects noted at any dose.

200 ppm (range 9-38 mg/kg bw/day) for general tolerability, and
1000 ppm (range 45-191 mg/kg bw/day) for reproduction.
200 ppm (range 9-38 mg/kg bw/day) for general tolerability, and
1000 ppm (range 45-191 mg/kg bw/day) for reproduction.

X X X
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F1 males 200 ppm (range 9-38 mg/kg bw/day) for general tolerability, and 1000 ppm X
(range 45-191 mg/kg bw/day) for reproduction.

F1 females 200 ppm (range 9-38 mg/kg bw/day) for general tolerability, and 1000 ppm X
(range 45-191 mg/kg bw/day) for reproduction.

F2 males 1000 ppm (range 45-191 mg/kg bw/day) for growth.

F2 females 1000 ppm (range 45-191 mg/kg bw/day) for growth.

Reliability 2

Deficiencies This study does not discuss of the results of the range-finding study
used to determine the doses used in this study. The current guidance
emphasizes examination of the reproductive organs, and reproductive
behaviours, which are not included in this study. Nonetheless, the
purpose of the study is to determine whether the reproductive
performance of the rat is affected by the test article, and the
experimental design and execution are strong enough to determine
that overall reproductive performance is not altered by exposure to
the test article at up to 1000 ppm in the diet.
Evaluation by Competent Authorities
Evaluation by Rapporteur Member State

Date 3-4-2007

Materials and Methods
Results and discussion

The version of the applicant is acceptable.
4.1.1. In addition, microscopic examination showed increased incidence and
severity in tubular pigment in the kidneys. Microscopic changes were seen in all
treated dose groups. In the prostate, inflammatory cells are observed more
frequently in the high dose than in the control group. Prostates should have
been examined in all animals from intermediate dose groups, too.
4.1.2  Also an increased incidence in tubular casts and basophilic tubules in
the kidneys is observed in all treated dose groups. The increase in incidence of
pelvic calcinosis is not dose dependent.
4.1.3 In addition, an increased incidence in tubular pigment is seen in the
kidneys at 1000 ppm. Kidneys should have been examined in all animals from
intermediate dose groups, too. In the prostate, inflammatory cells are observed
more frequently in the high dose than in the control group. Prostates should
have been examined in all animals from intermediate dose groups, too.
4.1.6 A slight increased incidence in basophilic tubules in the kidneys is
observed at 1000ppm. Kidneys should have been examined in all animals from
intermediate dose groups, too.
4.2 At 1000 ppm, number of total litter loss was increased; 2 dams of the
P generation had total litter loss (F1A).

The mentioned “increase” in liver triglycerides of F1 actually is a
“decrease” in liver triglycerides.
5.2 Effects on the kidneys were present in all treated groups, including the
lowest dose group (20 ppm, range 1-2 mg/kg bw/day) of the P-generation.
Therefore, it is not possible to establish a NOAEL for parental toxicity.

The LOAEL is determined to be 20 ppm based on treatment-related
effects on the kidney of adult animals.
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Conclusion

Reliability
Acceptability

Remarks

5.3.1 LO(A)EL:

Parent males: 20 ppm (range 1-2 mg/kg bw/d), based on increased
incidence in tubular pigment and basophilic tubules in kidneys.

Parent females: 20 ppm (range 1-2 mg/kg bw/d), based on increased
incidence in tubular pigment and tubular casts in kidneys.

F1 males; general toxicity: can not to be established as kidneys of the
low and mid-dosed groups have not been examined;
developmental toxicity: 1000 ppm (45-191 mg/kg bw/day), based on increased
incidence of total litter loss

F1 females; general toxicity: can not to be established as kidneys of the
low and mid-dosed groups have not been examined;
developmental toxicity: 1000 ppm (45-191 mg/kg bw/day), based on increased
incidence of total litter loss

Conclusion on F2 is agreed on; No effects noted at any dose.
5.3.2 NO(A)EL

parent males: general tolerability: <20 ppm (<1-2 mg/kg bw/day),

1000 ppm (45-191 mg/kg bw/day) for reproduction.

parent females: general tolerability: <20 ppm (<1-2 mg/kg bw/day),
1000 ppm (45-191 mg/kg bw/day) for reproduction.
F1 males and females : general toxicity: can not to be established as kidneys of
the low and mid-dosed groups have not been examined; developmental
toxicity: 200 ppm (9-38 mg/kg bw/d).
F2 males and females: 1000 ppm (range 45-191 mg/kg bw/day) for growth.

22-3-2011: TM 12011 considers the histopathological effects in the kidney as no
true adverse effects. To study effects on the kidney a repeated dose study will be
more appropriate (see appendix written by the applicant, see also 6.5.01).

2

Acceptable.

Kidneys should also have been examined in all F1 animals from other dose groups, as
this organ showed abnormalities. However, the kidney is not a reproduction organ and in
the P generation, even the lowest dose was even an effect dose.

No behavioral and physical observations of F1 and F2 pups have been
reported.

Pups from the 2 litters lost died perinatally (i.e. pups were born dead or died in the first 3
days post parturition) could result in labeling of transfluthrin with R63 (Possible risk of
harm to the unborn child) , however the transflutrhin DNT study confirms that at dose
levels in the range and above the highest dose level tested in the multiple generation
reproduction study the viability of the fetuses is not affected by transfluthrin. Therefore,
labeling is not proposed

Date
Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Comments from ...

Give date of comments submitted

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Table A6.8.2-01  Reproductive toxicity study, Parental generations .

Parameter

control 20 ppm 200 ppm 1000 ppm

Genera- m f m f m f m f
tion
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Mortality incidence P 0/30 1/30 | 0/30 | 0/30 |0/30 | 0/30 | 1/30 | 1/30
F1 0/26 | 0/26 | 0/26 | 0/26 | 1/26 | 0/26 | 0/26 | 0/26
Comment: - indicates no effect in the following table
Test Article Intake | Males —general |P 0 0 1-2 1-3 |9-24 | 13- |48- |66-125
Range, mg/kg/day Females - 25 |126
prepairing and| F; 0 0 1-3 [1-3 |9-26 |12- |45- |[62-124
gestation 25 |131
Females -|P - 0 - 2-4 |- 21- |- 119-
lactation 38 191
F1 - 0 - 2-4 |- 21- |- 103-
37 188
Clinical Biochemistry | Cholinesterase P - - - - - - - -
activity, P450 | F: - - - - - - 18% | 32%
liver content, liver | (change decr | decrea
N-demethylase, in liver ease | se,
and 19  other | triglycer , hot | *p<0.0
blood and liver |ides sig. |1
measurements. only)
Organ weights Kidney P - - - - - - Inc. |Inc
(summary  numbers | Liver - - - - - - Inc. |-
not compiled Spleen . - - - - - - -
Inc=increase)) Testes/Ovaries _ _ _ _ _ _ _ _
Kidney F1 - - - - - - - -
Liver - - - - - - - -
Spleen _ - R - - - - -
Testes/Ovaries _ _ _ _ _ _ _ _
Continued
Reproductive
Performance
Mean precoital time P, F1IA |3.9 29 2.5 2.5
F1B 2.9 3.1 2.8 2.5
Fi,F2A |35 2.8 4.0 3.6
F2B 2.3 2.8 4.6 35
Percentage mating P,F1A |100 100 | 100 |[100 | 100 [100 100 |100
F1B 100 100 {100 |100 |100 |100 |100 |100
Fi,F2A | 100 100 {100 |100 |100 |100 {100 |100
F2B 100 100 [100 |100 |100 |100 |100 |100
Fertility index (%) (same as|P,F1A |100 90 100 96.6
conception F1B 100 100 100 86.2
rate)
Fi,F2A [80.8 92.3 92.3 92.3
F2B 76.9 100 88.5 84.6
Gestation index (%) P, F1A 100 100 100 100
F1B 100 100 100 100
Fi, F2A 100 100 100 100
F2B 95.0 96.2 95.7 100
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Number of | P generation,
females F1A 30/30/30 | 30/27/27 | 30/30/30 | 29/28/26
mated/pregnant | F1B 29/29/29 30/30/30 30/30/30 29/25/25
Irearing  pups | F1 generation,
as used for|F2A 26/21/21 | 26/24/24 | 26/24/24 | 26/24/24
litter data F2B 26/20/19 | 26/26/25 | 26/23/22 | 26/22/22

Continued

Litter size, pup survival | Mean, living at | P, F1A 11.6 10.9 10.9 115

of dams rearing pups | first check F1B 11.6 10.0 10.9 11.8
Fi, F2A 10.0 9.5 11.0 12.3

(litters were culled to 8 F2B 96 10.3 10.7 10.7

pups on day 4) Mean, dead at|P, F1A 0.13 0.15 0.13 0.08

first check F1B 0.07 0.13 0.03 0.0
Fi, F2A 0.05 0.21 0.29 0.21
F2B 0.05 0.28 0.23 0.23
% postnatal loss | P, F1A 0.9 1.7 1.8 1.0
days 0-4 F1B 0.3 2.3 0.6 0.3
Fi, F2A 1.9 3.0 15 1.0
F2B 0.0 1.2 0.4 2.5
% postnatal loss | P, F1A 1.3 0.5 1.8 15
days 4-21 F1B 0.4 1.8 0.9 0.5
Fi, F2A 2.6 2.3 0.6 1.0
F2B 0.0 1.6 0.6 0.6

Litter weight Mean Summary data given in graph form in the report; there was no
treatment-related effect, and male and female pups were
similar.

Pup weight Mean Summary data given in graph form in the report; there was no
treatment-related effect, and male and female pups were
similar.

Survival index (% found dead | P, F1A |0.13 0.15 0.13 0.08

at first check) F1B 0.07 0.13 0.03 0.0
Fi, F2A | 0.05 0.21 0.29 0.21
F2B 0.05 0.28 0.23 0.23

Continued

Table A6.8.2-02.

Reproductive toxicity study, Pups before weaning for dams rearing the pups

control 20 ppm 200 ppm 1000 ppm

Parameter Generation m f m f m f m f

Mortality Overall Fi A 3 3 3 3 3 7 2 4

Fi1B - 2 5 6 3 1 1 1

F2A 3 5 6 5 3 2 3 2

F2B - - 3 3 1 1 4 3

Firstday |F1A - - - - 1 2 1 -

F.B - 1 1 4 - - - -

F2A - 1 3 1 - - - -

F2B - - - 1 - - - 1
Sex Ratios, % male (After FiA 50.1 50.0 50.8 47.0
parturition |F1B 50.4 56.8 48.3 55.6
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48.3
54.4

F A
F.B

50.6
48.6

521
53.4

49.8
50.8

Organ Weights

any of the pups.

There were no test article related changes in the organ weights of

3.10.1.2 Study 2 - Teratogenicity Study - Rat

Doc. I1IA/  Section Teratogenicity Study - Rat

A6.8.1/01

BPD Data set [IIA/

Annex Point V1.6.8.1/01

Reference Officia

|
use
only

1.2 Data protection Yes

1.2.1 Data owner
1.2.2  Companies
letters of access

1.2.3  Criteria for
protection

2.1 Guideline study
2.2 GLP

2.3 Deviations

Test material

3.1.1  Lot/Batch number
Specification

Description

Purity

Stability

Test Animals

3.2.1 Species
Strain

Source

with

data

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its inclusion on Annex I.

2 Guidelines and Quality Assurance

Yes, follows these guidelines established at the time:

EPA New and Revised Health Effects Test Guidelines (1984),

IRLG Recommended Guidelines (1981), and

OECD Guidelines (1981).

Also largely consistent with current guidelines:

EC Method B.31 (Teratogenicity Test — Rodent and Non-Rodent), and
OECD Guideline 414 (Prenatal Development Toxicity Study).

Yes

Some specific information requested in current guidelines is not
available, such as the time of day that clinical observations were
performed. These specific deviations are listed in the appropriate region
of the summary below. Although this study was done before current
guidelines were established, the information provided is sufficient to
give a valid conclusion in view of the lack of an effect of the test
substance on the overall health outcome of both dams and foetuses.
Also refer to section 3.5.

3 MATERIALS AND MethodS

NAK 4455 (transfluthrin)

Batch No. 130187

As given in Section 2 of Doc 1A,

Brown liquid.

94.5%

Emulsions of the test article up to 5% concentration within aqueous
Emulphor vehicle remained stable for at least 4 weeks.

Rat
Charles River Crl:CD BR strain
Charles River Breeding Laboratories, Portage, Michigan, U.S.A.
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Doc. 1A/ Section

A6.8.1/01
BPD Data  set

HA/

Annex Point V1.6.8.1/01

Teratogenicity Study - Rat

Sex
Age/weight at
initiation

study

Number of animals per

group
Control animals
Mating period

Administration/
Exposure

3.3.1 Duration of exposure

Post exposure period

Type
Dose levels

Vehicle

Concentration in vehicle

Total volume applied
Controls
Examinations

3.4.1 Body weight
Food consumption
Clinical signs

Examination  of
content

uterine

Other maternal

observations
Examination
foetuses

General

Skeletal examination

of

Female and Male

Approximately 13 weeks of age prior to breeding.

bw males: 343-451 g; bw females: 211-290 g at time of insemination.

28 females/group; approximately half this number of males were
available. Males and females were housed 1:2 during mating.

Yes

Until evidence of copulation was found (sperm observed in vaginal
smear) for each individual female.

Oral, by gavage.

Days 6 — 15 post-insemination, for a total of 10 consecutive doses.

4 days (rats sacrificed at presumed day 20 of pregnancy).

Oral

Gavage

0 (Control), 25, 55 or 120 mg kg bw/day. Doses were chosen based on
a range finding study.

5% Emulphor EL-719 (polyethoxylated vegetable oil), 95% distilled
water

0, 2.5, 5.5 or 12.5 mg/ml emulsion in 5% aqueous Emulphor.

10 ml/kg

Vehicle, volume 10 ml/kg.

Yes, days 0, 6, 8, 10, 12, 15, and 20 during gestation.

Yes, days 1, 6, 7, 12, 16, and 20 during gestation.

Dams were observed daily. General appearance and behaviour, body
weight and food consumption.

Gravid uterine weight including the cervix.

Number of corpora lutea counted.

Number of implantations, including foetuses, resorptions, and
implantation scars. The excised uterine horns were opened
longitudinally and examined pressed between glass plates to assure that
all tissue scars had been noted.

Gross pathology at necropsy, including some organ weights (uterus,
placenta, liver).

Each foetus was given a complete external examination and individual
identification. The head was viewed from frontal, dorsal, and lateral
aspects, pinnae and eye bulges noted for size and position. The palate
was inspected for closure. The torso was examined for visceral
herniation and irregular contours, limb position was noted, and the
number of digits on all paws were counted.

After external examination, one half of the foetuses from each dam were
sacrificed by intracranial injection of barbiturate, and a complete
internal stereoscopic examination was made of the abdominal and
thoracic viscera. Following this examination these foetuses were fixed
in Bouin’s fixative and cut free-hand with razor blades for examination
of the eyes and cranium.

The remaining half of the foetuses were fixed intact in 70% ethanol.
These foetuses were eviscerated and processed for ascertainment of
skeletal abnormalities.

Dam reproductive efficiency, fetal and placental weights, viability and
sex ratios, and incidence of malformations/variations.

Yes, approximately 50% of foetuses were processed according to the

X125
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1A/ Section Teratogenicity Study - Rat

Doc.
A6.8.1/01
BPD Data  set

HA/

Annex Point V1.6.8.1/01

Soft tissue

Further remarks

Statistics

41

4.2

4.3

51

Maternal
Effects

Teratogenic
embryo-toxic
effects

Other effects

Materials
methods

toxic

/

and

Alizarin Red-S method for clearing tissue and staining foetal bone, then
evaluated for general skeletal development. Skull, vertebrae, ribs,
pelvis, appendages, scapulae, clavicles, and sternum were examined and
compared to the controls.

Yes, approximately 50% of foetuses were examined both externally and
stereoscopically (viscera).

EC B. 31 study guidelines suggest that food consumption be recorded at
3 day intervals and should coincide with days of body weight
determination. This study did not follow this guideline, but food and
body weight measurements were taken sufficient to determine that there
was not a trend developing in treated animals different from controls.
Also, the guideline suggests that clinical observations should be made
and recorded at the peak period after dosing and at the same time each
day. This study does not record that information; however, due to the
lack of overall effect of the test compound, the study is still valid. The
guideline suggests that when examining foetuses, particular attention
should be paid to the reproductive tract for signs of altered development.
This study does not document an examination of foetal reproductive
systems, but a 2 generation reproductive study (6.8.2 of this dossier)
indicates that there are no reproductive consequences to exposure to
transfluthrin.

Statistical analysis of the data consisted of one or more of the following
tests: Dunn (1964), Dunnett’s (1955, 1964), Fischer’s exact (Pagano-
Halvorsen, 1981), Kruskal-Wallis (1952), and student’s T test. Dam
body weight and food consumption were compared to the control with
Dunnett’s test. Dam reproductive parameters were compared to control
using Fishers’ exact test (fertility and gestation index) and the Kruskal-
Wallis and Dunn’s tests (all other). Results were expressed using both
the litter and the individual animal as the experimental unit.

4 Results and Discussion

Overall health as measured by general appearance and behaviour, body
weight, food consumption, and liver weight, was unaffected by
transfluthrin administration, with the exception of tremors in 11% of
mid-dose animals and 82% of high-dose dams that abated within a few
hours, and the death of one high-dose dam.

There was no treatment-related effect on body weight, food consumption
or gross pathology at any dose level. See Table 6.8.1-01 for summary
numbers.

Transfluthrin produced no statistically significant or toxicologically
relevant adverse effect on any fetal parameter studied. Transfluthrin
did not increase resorption nor promote late gestational death. There
were no significant increases in the incidence of malformations or
skeletal variations for any treatment group compared to the controls.
See Table 6.8.1-01 for summary.

None noted

5 Applicant’s Summary and conclusion

Previously non-treated, healthy, sexually mature male and female rats
were used in this study following at least a 21-day acclimation period.
2 females were housed overnight with a breeder male, and vaginal
smears confirmed copulation. The inseminated females were randomly
assigned to 4 groups of 28 dams each.
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Doc. 1A/ Section
A6.8.1/01
BPD Data set [1IA/

Annex Point V1.6.8.1/01

Teratogenicity Study - Rat

52

53
53.1

532

5.3.3

Results and
discussion

Conclusion
LO(A)EL maternal
toxic effects
NO(A)EL maternal
toxic effects
LO(A)EL
embryotoxic /

The females were given daily doses of 0, 25, 55, or 125 mg/kg
transfluthrin in Emulphor vehicle, based on an earlier range finding
study. Dosing volumes were based on body weight from Day 6 of
gestation. The animals were dosed from days 6-15 of gestation, for a
total of 10 consecutive doses. Dams were monitored for body weight
and food consumption throughout gestation.

On day 20 the dams were sacrificed, and tissues examined. The ovaries
were excised and corpora lutea counted. The uterus was removed and
all fetuses, resorptions, and implants were noted. The viscera from the
dams were scrutinized, the liver removed and weighed, and all gross
pathological changes were recorded.

Each foetus was removed from its amniotic sac, and viability
determined. Each foetus was sexed and weighed, and its placenta
weighed. A complete external examination was made of each foetus,
including head, palate, torso, limbs and digits. Half the foetuses from
each dam were used for a complete internal examination of the
abdominal and thoracic viscera, and the other half were fixed and
stained with Alizarin Red for examination of skeletal development.
Treatment groups and controls were analyzed according to appropriate
statistical methods. This study complies with the requirements of
international guidelines.

The only dose-related effect seen in the dams was transient tremor post-
dosing; 11% mid-range dams and 82% of high-dose dams had tremors
recorded during the test. One high dose dam also died on Day 8 (after
2 doses), and one time another dam was ataxic and salivated
immediately following dosing. Otherwise, no overt clinical signs of
transfluthrin  toxicity were observed at any dose.  Tremor is
characteristic of pyrethroid exposure, and was an expected finding.
Other measures, such as body weight, food consumption, necropsy
findings, and reproductive efficiency, were normal.

Parameters in the foetal treatment group were comparable to the
controls. Foetal weights, viability, and sex ratios were not changed
from controls. Placental weights were slightly but significantly greater
than control for the high-dose group, but this increase is within the
historical control range and was considered incidental. There were a
few external and/or visceral changes observed in each treatment group
as well as within the control group.

The number of females pregnant at termination was fully adequate to
meet current guideline requirements. No treatment-related changes
were seen among pups, although the level of examination undertaken
was in compliance with guideline requirements and was adequate to
detect the usual range of variations.

Transfluthrin was not teratogenic and showed no evidence of
embryofoetal toxicity when tested up to levels that provoked tremors in
the dams.

The LOAEL for maternal toxicity was 55 mg/kg bw/day, based on post-
dosing tremor in 11% of pregnant females at this dose level.
25 mg/kg bw/day.

Greater than 125 mg/kg bw/day, based on the absence of findings at the
highest dose tested.
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Doc. IIA/  Section
A6.8.1/01

BPD Data set [IIA/
Annex Point VV1.6.8.1/01

Teratogenicity Study - Rat

teratogenic effects
534 NO(A)EL
embryotoxic /
teratogenic effects
5.3.5  Reliability
5.3.6  Deficiencies

125 mg/kg bw/day.

1
Inconclusive evidence of toxicity at the top dose level. Doses and
treatment-related effects in range finding study not discussed.

Evaluation by Competent Authorities

Date
Materials and Methods

Results and discussion

Evaluation by Rapporteur Member State

1-3-2007

In accordance with method OECD 414, groups of 23-25 pregnant rats were
administered transfluthrin (purity 94.5%) daily at levels of 0, 25, 55 or
125 mg/kg bw, orally by gavage during the 6% till 15 day of gestation. Animals
were sacrificed at day 20.

The version of the applicant is adopted. The critical endpoint for maternal toxicity
was tremor occurring after dosing in mid-dose (11%) and high-dose (82%) dams,
and death of one high-dose dam. No treatment-related effect on gestation or
foetuses was detected.

Materials and Methods

Results and discussion
Conclusion

Conclusion NOAEL maternal toxicity = 25 mg/kg bw, based on post-dosing tremor in
pregnant females.
NOAEL embryotoxicity = 125 mg/kg bw, based on the absence of findings at the
highest dose tested.

Reliability 1

Acceptability Acceptable

Remarks -
Comments from ...

Date Give date of comments submitted

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant’s summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
Table 6.8.1(01) -1 Teratogenicity Study in Rats — Summary of Results
Maternal findings
Dose level, mg/kg bw/day 0 25 55 125
Number of females 28 28 28 28
Reproductive | Non-pregnant 3 5 3 3
efficiency No. term litters 25 23 25 24
Died during test 0 0 0 1
Mean terminal | 383 383 373 379
bodyweight (corrected)
(9)
Mean gravid uterine | 87 88 83 84
weight (g)
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Median no. corpora | 16 15 16 16

lutea

Median 15 15 15 15

implantations

Dams with 6 4 9 2

resorption

Median litter size 14 14 15 145

Median % male foetuses | 56.3 46.7 46.7 53.1

Median  wt.  viable | 3.8 3.8 3.8 3.7

foetuses (g)

Median wt. of placentas | 0.52 0.55 0.54 0.56*

(9)
Median liver weight/100g body weight 4.85 4.73 4.68 5.01
Comment: * significantly different from control at 0.05 level
Foetal findings
Maternal dose level, mg/kg bw/day 0 25 55 125

L F L F L F L F
No. of litters or viable foetuses 25 348 23 298 25 339 24 325
Litters/Foetuses with external | 0/25 | 0/348 | 0/23 | 0/298 | 0/25 | 0/339 | 0/24 | 0/325
malformations
Litters/Foetuses with visceral | 1/25 | 1/169 | 2/21 | 2/143 | 0/24 | 0/161 | 0/24 | 0/155
malformations
Litters/Foetuses with skeletal | 0/25 | 0/179 | 1/23 | 1/155 | 0/25 | 0/178 | 0/24 | 0/170
malformations
Litters/Foetuses with combined | 1/25 | 1/348 | 3/23 | 3/298 | 0/25 | 0/339 | 0/24 | 0/325
malformations
Litters/Foetuses Extra ribs 7/25 | 11/179 | 6/23 | 15/155 | 5/25 | 8/178 | 5/24 | 7/170
with skeletal | Extra 0/25 | 0/179 | 1/23 | 2/155 | 1/25 | 1/178 | 1/24 | 1/170
variations vertebrae/sacral
shift

Comment: litters (L) and foetuses (F)

3.10.1.3 Study 3 — Teratogenicity Study — Rabbit

Doc. A/

BPD Data set A/
Annex Point VI1.6.8.1

Section Teratogenicity Study — Rabbit
A6.8.1/02 (translated from German original)

Reference

1.2 Data protection Yes
1.2.1  Data owner

1.22 Companies  with
letters of access

Bayer CropScience

Officia
|

use
only

1.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on existing a.s. for the
protection purpose of its inclusion on Annex |
2 Guidelines and Quality Assurance

21 Guideline study

Yes, follows these guidelines established at the time:
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Doc. 1A/
A6.8.1/02
BPD Data set 1A/

Annex Point V1.6.8.1

Section Teratogenicity Study — Rabbit

(translated from German original)

2.2
2.3

GLP
Deviations

Test material

3.1.1  Lot/Batch number
Specification

Description

Purity

Stability

Test Animals

3.2.1 Species

Strain

Source

Sex

Age/weight at study
initiation

Number of animals per
group

Control animals
Mating period

Administration/

Exposure

3.3.1 Duration of exposure
Post exposure period

Type
Dose levels

Vehicle

Concentration in vehicle
Total volume applied
Controls

EPA 83-3 “Teratogenicity Study” (1984), from Pesticide Assessment
Guidelines Subdivision F, Hazard Evaluation: Human and Domestic
Animals

Also largely consistent with current guidelines:

EC Method B.31 (Teratogenicity Test — Rodent and Non-Rodent), and
OECD Guideline 414 (Prenatal Development Toxicity Study).

Yes

Specific deviations are listed in the appropriate region of the summary
below. Although this study is was done before current guidelines were
established, the information provided is sufficient to give a valid
conclusion at these dose levels in view of the lack of an effect of the test
substance on the overall health outcome of both dams and foetuses.
However, guidelines indicate that the highest dose level should produce
observable maternal toxicity and the intermediate dose should produce
minimal toxicity; the doses chosen in this experiment did not fulfil these
requirements.

3 MATERIALS AND MethodS

NAK 4455 (transfluthrin)

Mixed batch 250 987

As given in Section 2 of Doc IlIA.

Brown-yellow clear liquid.

94.5% (27 Oct 1987), 95% (27 April 1988 retest)

Not specified other than that tests were made for stability and
homogeneity in the administered formulation until 27 October 1988.

Rabbit

CHBB:Himalayan strain

Thomae Co., Biberach a.d. Riss

Female and Male

Males were sexually mature and >2500 g.

Females were sexually mature, nulliparous and 2231-3219 g.

15 females and males/group; current guidelines suggest 20 females.

Yes, concurrent and historical controls.
Mating was observed with one male and one female per cage. This was
defined as day zero of gestation.

Days 6 — 18 post-insemination, for a total of 13 consecutive doses.

10 days (rabbits sacrificed at presumed day 29 of pregnancy).

Oral

Gavage

0 (Control), 15, 50 or 150 mg kg bw/day. These doses are nearly
identical to the doses used in the corresponding rat study. A pilot test
using 200 mg/kg resulted in a 33% mortality rate.

5% Cremophor EL emulsion (glycerine-polyethylene glycol ricinoleate;
non-ionic solubilizer made with ethylene oxide and castor oil), 95%
distilled water

0,0.3,1.00r 3.0% .

5 ml/kg bw

Vehicle, volume 5 ml/kg bw
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Examinations
3.4.1 Body weight

Food consumption

Clinical signs

Examination of  uterine

content
Other maternal
observations
Examination of
foetuses

General

Skeletal examination

Soft tissue

Further remarks

Statistics

4.1

4.2

Maternal
Effects

Teratogenic
embryotoxic
effects

toxic

/

Day 0, then daily during dosing (days 6-18) and at day 29. Weight gain
during gestation was documented.

Monitored but data not given (reduced food intake noted in observations
for some dams)

Dams were observed daily for appearance and behaviour.

At dam autopsy, determination of implantation count, corpora lutea
count, uterine weight, and number of live and dead foetuses or embryos.
Gross pathology at necropsy. One high-dose and one midrange dose
dam died during treatment.

At dam autopsy, foetuses were examined for determination of the sex of
live foetuses, individual weight of live foetuses and runts, individual
placenta weight, head/trunk length, external malformations, and skull
malformations according to Wilson’s method. Abdominal and thoracic
organs were taken out and examined, then the foetus stained with
alizarin red for appraisal of the bone system. Standardized methods
established for examination of rat foetuses were followed for these
rabbit foetuses.

Dam reproductive efficiency.

Yes, all foetuses were processed according to the Alizarin Red-S
method for clearing tissue and staining foetal bone, then evaluated for
general skeletal development. Malformations were reported.

Yes, all foetuses were examined externally and organs examined
visually.

EC B. 31 study guidelines suggest that food consumption be recorded at
3 day intervals and should coincide with days of body weight
determination. This study did not follow this guideline, but food and
body weight measurements were taken sufficient to determine that there
was not a trend developing in treated animals different from controls.
The guideline suggests that when examining foetuses, particular
attention should be paid to the reproductive tract for signs of altered
development. This study does not document an examination of foetal
reproductive systems, but a 2 generation reproductive study (6.8.2 of
this dossier) indicates that there are no reproductive consequences to
exposure to transfluthrin.

Wilcoxon’s non-parametric rank sum test was used for weight gains,
number of implantations, foetuses, and resorptions. Chi square tests
were run for the number of runts and rates of fertilized and pregnant
animals. Difference is considered significant if the probability of error
is below 5%.

4 Results and Discussion

Tremor occurred after dosing in one mid-dose and one high-dose dam,
followed by death. The central nervous system symptoms seen in these
two animals were consistent with pyrethroid exposure.

Other effects were seen but they did not follow a dose-response curve
that could indicate treatment-related effects.

Overall health as measured by general appearance, behaviour, and
body weight, which were unaffected by transfluthrin administration.
Fertilization rate and gestation rate were not affected by transfluthrin.
No treatment-related effect on the foetus was detected. The type and
incidence of foetal malformations corresponded to the spectrum of
malformations known to spontaneously occur in this strain, and have
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4.3 Other effects

5.1 Materials and
methods

5.2 Results and
discussion

5.3 Conclusion

53.1 LO(A)EL maternal
toxic effects

5.3.2 NO(A)EL maternal

toxic effects

occurred previously within this laboratory.
None noted

5 Applicant’s Summary and conclusion

Previously non-treated, healthy, sexually mature male and female
rabbits were used in this study following a 7-day acclimation period.
Male rabbits were used only for breeding and were never treated.

After an observed mating, the females were given daily doses of 0, 15,
50, or 150 mg/kg transfluthrin in Cremophor EL emulsion via stomach
tube. The animals were dosed from days 6-18 of gestation, for a total of
13 consecutive doses. Dams were monitored for body weight and food
consumption throughout gestation.

On day 29 the dams were sacrificed, and tissues examined. The ovaries
were excised and corpora lutea counted. The uterus was removed and
all foetuses, resorptions, and implants were noted. Gross pathological
changes were recorded.

Viability of each foetus was determined, then it was sexed and weighed,
and its placenta weighed. A complete external examination was made of
each foetus, then the foetuses were inspected for visceral and skeletal
malformations according to established protocols.

Treatment groups and controls were analyzed according to appropriate
statistical methods. This study complies with the requirements of
current international guidelines.

The only treatment-related effect seen in the dams was lethality in one
mid-range dose animal and one high dose animal. Central nervous
system symptoms seen prior to death were consistent with pyrethroid
toxicity. Otherwise, no overt clinical signs of transfluthrin toxicity were
observed at any dose. Other measures, such as body weight, fertility
and gestation rates, and pathological alterations were within historical
control ranges.

Parameters in the foetal treatment group were comparable to the
controls. Foetal weights, viability, sex ratios, and malformations were
not different from controls. There were a few external and/or visceral
changes observed in each treatment group as well as within the control
group, most commonly arthrogryposis.

The number of females pregnant at termination was fewer than required
by current guidelines, but given the lack of significant effects, this
number should be considered adequate. No treatment-related changes
were seen among pups. The level of examination undertaken was in
compliance with guideline requirements and was adequate to detect the
usual range of variations. This laboratory has used this rabbit strain in
previous studies and compared the current results with historical as
well as concurrent controls.

Transfluthrin was not teratogenic and showed no evidence of
embryofoetal toxicity when tested up to levels that caused central
nervous system effects and lethality in a small number of dams.

The LOAEL for maternal toxicity was 50 mg/kg bw/day, based on one
death with clinical symptoms consistent with pyrethroid toxicity of the
central nervous system.

15 mg/kg bw/day.

X
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533 LO(A)EL
embryotoxic

teratogenic effects

534 NO(A)EL
embryotoxic

teratogenic effects

5.3.5  Reliability
5.3.6  Deficiencies

Greater than 150 mg/kg bw/day, based on the absence of findings at the
highest dose tested.

150 mg/kg bw/day.

1

Lack of consistent toxicity at the highest dose level (150 mg/kg) as
requested by Guideline B. 31. However, the next higher dose tested
(200 mg/kg) caused significant lethality in adult animals.

Evaluation by Competent Authorities

Date
Materials and Methods

Results and discussion

Conclusion

Reliability
Acceptability

Remarks

Evaluation by Rapporteur Member State

01-03-2007

In accordance with method OECD 414, groups of 12-15 pregnant rabbits were
administered transfluthrin (purity 94.5%) daily at levels of 0, 15, 50 or
150 mg/kg bw, orally by gavage during the 6" till 18" day of gestation. Animals
were sacrificed at day 29.

3.4.4; 3.5; 5.1: Deviation from the OECD 414: In the original report, no data
have been reported on food consumption other than whether or not the food
intake was “low”. The method states that dead and live foetuses are counted but
no information on dead foetuses is given in the results.

Stability of test substance in a 2 and 40 mg/mL solution in 0.5% aqueous
Cremophor was meaured over only 4 days and decreased 1.9 and 5.2%
respectively, in the course of this 4 days. Extrapolationg the 5.2% decrease in 4
days would yield a recovery of 82% after 13 days (number of days dosed).

The version of the applicant is adopted The critical endpoint for maternal toxicity
was tremor occurring after dosing in one mid-dose and one high-dose dam,
followed by death. No treatment-related effect on gestation or foetuses was
detected.

NOAEL maternal toxicity = 15 mg/kg bw, based on death of one dam in both the
50 and 150 mg/kg bw dosed groups, preceded by clinical symptoms consistent
with pyrethroid toxicity of the central nervous.

NOAEL embryotoxicity = 150 mg/kg bw, based on the absence of findings at the
highest dose tested.

2

Acceptable

Due to lack of effects on all parameters measured other than death of 2 aminals,
the lacking detailed data on food consumption do not compromise the validity of
the study. As number of resorptions plus number of live foetuses is equal to the
number of implantations, it is assumed that there were no dead foetuses.

Date
Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Comments from ...

Give date of comments submitted

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant’s summary and conclusion.
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
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Table 6.8.1(02) -1

Teratogenicity Study in Rabbits — Summary of Results

Maternal findings

imply a treatment-related effect.

Dose level, mg/kg bw/day 0 15 50 150
Number of females at start of test 15 15 15 15
Reproductive | Non-pregnant 3 2 1 0
efficiency Mean  weight gain | 156 216 174 193
during gestation (g)
Died during test 0 0 1 1
Reduced food intake during test 6 7 6 7
Little/soft stool 3 4 5 6
Cyst on Fallopian tube or uterus 0 4 2 1
Liver swelling or lobulation 0 1 1 1
Comment: Findings are listed when more than one animal was recorded with that finding. Listing does not

Foetal findings

Maternal dose level, mg/kg bw/day 0 15 50 150
Individual malformations Arthrogryposis Cleft lip, lung | Arthrogryposis,
(number indicates number of animals | (1) hypoplasia, pigeon  chest
with that malformation) diaphragm (1)

hernia (1),

Arthrogryposis

(¢

Comment: No alterations as a result of treatment were noted in corpora lutea count, number live foetuses,
number of resorptions per litter, mean foetus or placental weight, head/trunk length, number of runts,
foetuses with malformations or slight bone alterations, so those data are not presented.

3.10.1.4 Study 4 — Developmental neurotoxicity Study

Doc. HIA/ Section
A6.9
BPD Data set 1A/

Annex Point VI1.6.9

Neurotoxicity

Developmental neurotoxicity Study

Yes

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose of

its entry into Annex |

1.2 Data
protection
121 Data
owner
1.2.2

Companies  with
letter of access
1.2.3 Criteria
for data protection
2.1 Guideline
study

2. GUIDELINES AND QUALITY ASSURANCE

U.S. EPA, OPPTS 870.6300
OECD TG 426 (draft)

Health Canada PMRA DACO No. 4.5.14
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Neurotoxicity
Developmental neurotoxicity Study

2.2 GLP Yes
2.3 No

Deviations

3. MATERIALS AND METHODS

3.1 Test Transfluthrin technical
material
3.1.1 EATFTJO005

Lot/Batch
number
3.1.2

Specification

3.1.21

Description
3.1.2.2 Purity
3123 Stability
3.2 Test
Animals
321 Species
3.2.2 Strain
3.2.3 Source
3.24 Sex
3.25

Age/weight at
study initiation

3.2.6 Number
of animals per group
3.2.7 Control
animals
3.2.8 Mating
period
3.3

Administration/
Exposure
3.3.1 Duration
of treatment
3.3.2

Postexposure
period
3.33 Exposure
3331 Type

Colourless liquid

99.1%

Stable at room temperature

Rat

Wistar crl:WI(Han)

Charles River Laboratories, Inc., Raleigh, NC
Males and females

At least 15 (males) and 12 (females) weeks of age at co-housing, within a
weight range of 198.6-249.1 g for females, no specified weight
requirements for males

30 females per group

Yes — concurrent control group given control diet

5 consecutive days

Daily, starting on Gestation Day (GD) 6 and continuing for the dams
and offspring until lactation day (LD) 21

None

Oral
Dietary
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3.3.3.2

Concentration
3.3.3.3 Vehicle
3.4

Examinations
34.1 Parental
generation
34.1.1 Clinical
observations
3.41.2 Detailed
observation
3.4.13

Functional
Observational Battery
(FOB)
3.4.14 Body
weight and food
consumption
34.15 Delivery
and culling
3.4.2 F1
generation
3.4.2.1 Litter

observations

3.4.2.2

Developmental
landmarks (sexual
maturation) and pupil

constriction

0, 500, 2000, 7000 ppm with adjustments during lactation to maintain a more
constant dosage throughout exposure

None

Following acclimation and continuing until animals were removed from the
study, P-generation males and females were observed (cage-side) for clinical
signs at least once daily.

A detailed evaluation of the dams for clinical signs with a physical examination
was conducted once daily from the initiation of exposure (GD 6) through
lactation day 21.

Animals that were presumed to be pregnant (approximately 30 per dietary level)
were observed on GD 13 and GD 20 and a minimum 10 dams/dietary level that
were maintained on study with suitable litters were also observed on LD 11 and
LD 21. This observational battery included, but was not limited to, assessments
(with severity scoring) of lacrimation, salivation, piloerection, exophthalmia,
urination, defecation, pupillary function, palpebral closure, convulsions, tremor,
abnormal movements, unusual behaviours, posture and gait abnormalities.

Body weight and food consumption were measured once weekly during gestation
and lactation, as follows: GD 6-13, 13-20 and LD 0-7, 7-14 and 14-21. In
addition, dams were weighed on LD 4. Measures of food consumption may have
included consumption by the pups, especially during the third week of lactation.

Each dam was evaluated daily for evidence of delivery from GD 20

to the completion of delivery, which was designated lactation day 0 (LD 0) for
the dam and postnatal day 0 (PND 0) for the pups. Litter size (the number of
pups delivered) and pup “status” at birth were recorded for each litter.

As soon as possible following parturition, pups were examined for ano-genital
distance to establish their gender, and then were tattooed and weighed. Live
pups were counted, sexed and weighed individually for each litter on PND 0, 4,
11, 17, and 21. Daily throughout lactation, offspring were examined cage-side
for gross signs of mortality or morbidity. Any gross signs of toxicity in the
offspring were recorded as they were observed, including the time of onset,
degree, and duration. More detailed observations for clinical signs were made
once daily (a.m.) before weaning and once weekly thereafter. After weaning on
PND 21, the remaining pups were weighed once weekly, as well as when vaginal
patency or balanopreputial separation was first evident, with detailed
observations for clinical signs performed once weekly.

Beginning on PND 38, male offspring were examined daily for balanopreputial
separation. Beginning on PND 29, female offspring were examined daily for
vaginal patency. The age of onset was recorded. On PND 21, all pups were also
tested for the presence of pupil constriction.
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3423 Post After weaning on PND 21, offspring were examined twice daily for mortality,

weaning observation

3424 Body
weight and food
consumption

3.4.25
Neurobehavioral
evaluations

3.4.2.5.1Functional

Observational Battery
(FOB)
3.4.2.5.2Motor activity
testing
3.4.2.5.3Auditory startle

reflex habituation

and cage-side observations were conducted once daily. Individual offspring
body weight data were recorded weekly, as well as on the day that vaginal
patency or balanopreputial separation was achieved.

Surviving pups were weighed on PND 0, 4, 11, 17, and 21, and once weekly
thereafter. The individual pups were also weighed when vaginal patency or
balanopreputial separation were first evident. Food consumption was not
measured after weaning on PND 21, when all animals received untreated diet.

On PND 4, 11, 21, 35 (+ 1d), 45(x 1d), and 60 (+ 2d), approximately 20
offspring/sex/group (representing at least 20 litters per level) were examined
outside the home cage in an FOB assessment, as appropriate for the
developmental stage involved. This evaluation was performed according to the
procedures described for maternal animals, using standardized procedures. The
only difference is that the neonates (i.e., PND 4 and 11) were not evaluated in the
open field, since this is routinely done only if the observer considers it necessary
for evaluation and this was not the case in the present study.

Motor activity was measured in approximately 20 rats/sex/dose

(representing at least 20 litters/dietary level) on PND 13, 17, 21 and 60 (+ 2d).
The same offspring were evaluated in the figure-eight maze for 60 minutes at
each time point.

Auditory startle reflex habituation testing was performed in approximately 20
rats/sex/dose (representing at least 20 litters/dose) on postnatal days 23 and [60
(22 days)], using an automated system.

3.4.25.4Learning and
memory testing

Post-weaning passive avoidance: Animals were tested for acquisition on PND 23
and for retention on PND 30.

Adult (PND 60) Offspring — water maze: the animals assigned to passive
avoidance testing were also assigned to water maze testing. Animals were tested
on postnatal day 60 (+ 2 days), and again seven days later. Only animals that
demonstrated acquisition were tested for retention. The water in the M-maze was
maintained at 22 +1°C.

34.26 At approximately 50-60 days of age, ophthalmic exams were conducted using the
Ophthalmology males and females (a minimum of 10/sex/dietary level; representing at least 20
litters per level) that were selected for perfusion at study termination.
3.4.3 Post-
mortem
observations
3.4.3.1 Maternal | Maternal animals were sacrificed by carbon dioxide (CO2) asphyxiation on day
animals 21 of lactation following the weaning of their respective litters. The dams were

discarded without post-mortem examination. Females that were sperm positive
and/or had an internal vaginal plug but did not deliver were sacrificed on GD 24
without necropsy examination.
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3.4.3.2

Offspring

Necropsy: the offspring, selected for brain weight or neuropathological
evaluation, were sacrificed on PND 21 or 75 (+5 days). Fl-generation animals
that were found moribund (if any) while on study were sacrificed and underwent
a gross necropsy examination. Tissues were collected at the discretion of the
study director. In addition, randomly-selected animals (neurobehavioral groups)
that were used to measure fresh brain weight underwent a necropsy examination.
Where required, the necropsy involved an examination of all organs (including
the brain), body cavities, cut surfaces, external orifices and surfaces, with all
gross abnormalities recorded. Gross lesions in neural tissues or skeletal muscle
were appropriately sampled for microscopic examination. Other gross lesions
were generally not collected for microscopic examination. Animals found dead
(if any) underwent a necropsy examination and were disposed of without the
routine collection of tissues.

Perfusion: animals that were selected for perfusion on PND 21(from Set D) or at
study termination (from Set A-C) were deeply anesthetized and then perfused via
the left ventricle. On PND 21, only the brain (with olfactory bulbs) was
collected. At study termination, the brain and spinal cord, both eyes (with optic
nerves) and selected (bilateral) peripheral nerves (sciatic, tibial and sural), the
gasserian ganglion, gastrocnemius muscle, both forelimbs and physical identifier
were collected.
Measurements:

- anterior-to-posterior (AP) length of the cerebrum, extending from the anterior
pole to the posterior pole, exclusive of the olfactory bulbs;

- anterior-to-posterior (AP) length of the cerebellum, extending from the anterior
edge of the cortex to the posterior pole.
Histology: the brain tissue from perfused animals and any gross lesions collected
at necropsy were further processed for microscopic examination. The brain was
divided into 8 coronal sections. Aditionnal tissues were collected for microscopic
examination from perfused animals including 3 levels of spinal cord (cervical,
thoracic and lumbar), the cauda equine, eyes, optic nerves and gastrocnemius
muscle.

Micropathology and morphometry: the tissues from high-dose animals were
examined relative to those from the respective control group. If no treatment-
related lesion were evident further analysis was not performed.

4.1
animals

411
signs

41.2

4.1.3

Parental

Clinical

Mortality

Functional
Observational
Battery (FOB)

4. RESULTS AND DISCUSSION

Compound-related clinical signs were not evident at any dietary level. One
finding that was considered incidental and unrelated to treatment was areas of
hair loss (alopecia) for 2 low- and 1 high-dose females. This is a common finding
during gestation that is associated with nest-building behavior in pregnant rat.

No P-generation females were found dead during gestation or lactation. There
were also no P-generation males found moribund or dead after initiation of the
study (males only received untreated diet).

Compound-related findings were not evident at any dietary level.

Page 198




414 Body
weight and food
consumption
4.1.5 Test
substance intake
4.1.6
Reproductive
performance
4.2
Offsprings (F1
generation)
421 Viability

and clinical signs

422 Body
weight
423

Developmental
landmarks (sexual
maturation) and pupil

constriction

See Table 6.9-1

Gestation: With start of treatment, food consumption was statistically increased
(+86%) at the highest dose compared to controls but not at the lower dose levels.
This was associated with excessive feed spillage on GD6-13. Thereafter type of
feeders was changed for high dose dams to avoid spillage with the consequence
that food consumption was not different from control on GD 13-20 at any dietary
level. Bodyweight was not affected by treatment at any dose level although
bodyweight gain was reduced 10% form GDO0-20 for high dose dams compared
to controls. This difference was attributed to palatability which was evident at
this dose level as shown by feed spillage.

Lactation: During the first week of lactation, food consumption was increased for
low- and mid-dose dams (statistically +29% and non-statistically +23%,
respectively). This was associated with excessive feed spillage. After change of
feeders to limit spillage, food consumption was not different from controls
thereafter. On LDO, 4 and 7, bodyweight was statistically reduced (5-6%) in high
dose dams, compared to controls, reflecting the lower bodyweight gain observed
during gestation. Bodyweight were comparable top controls at all dietary levels
on LD14 and 21.

Overall the differences from controls (increased food wastage at all dietary levels
and decreased bodyweight and bodyweight gain at the highest dose level) were
thought to be related to palatability.

Table A.6.9-2

The average daily intake of transfluthrin was calculated using weekly
bodyweight and food consumption data. The average daily intake of transfluthrin
during gestation and lactation was 0, 42.1, 161 and 531 mg/kg bw/d.

Reproduction parameters were not affected by the test substance at any dietary
level. The fertility index at the high dose level was 86.7% compared to 100% for
control and 93.3% for low- and mid-dose animals however this value was within
the historical control range (83.3-100%).

Litter parameters and pup viability were not affected by treatment at any dietary
level.

There were no compound-related signs during lactation in males or females at
any dietary level.

There were no compound-related clinical signs after weaning (when exposure
was discontinued) in males or females at any dietary level.

Table A 6.9-3

Preweaning: There was no difference in birth weight or PND4 bodyweight, in
either sex. Bodyweight was 9% lower on PND11 in the high-dose females but
bodyweight was not affected at any dietary level at any other time-point.
Bodyweight gain was statistically decreased on PND 4-11 and PND 4-21 in high
dose males and females (-8 to -11%). The statistical difference from control in
low dose females on PND 4-11 was considered incidental and not related to
treatment since it was modest, only seen in one sex, not seen in either sex at the
mid dose and bodyweight was not affected.

Post-weaning: after weaning and discontinuation of treatment, bodyweight was
not different from controls at any dietary level, in either sex.

The age for onset of balanopreputial separation, of vaginal patency and for
surface righting were not affected by treatment at any dose level.
Pupil constriction in response to a penlight was apparent in all pups on PND 21.
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424

Behavioural
assessments
4241

Functional
Observational Battery
(FOB)
4.2.4.2 Motor and

locomotor activity

4243 Auditory
startle habituation

4244 Learning
and memory testing

425
Ophthalmology

42.6 Post-

mortem results

There were no treatment-related findings in either sex at any dietary level.

There were no compound-related effects on measures of motor or locomotor
activity in males or females at any dietary level. Moreover, there were no
statistical differences from control at any dose level on any test occasion.
A comparison of interval results for control and treated animals revealed no
compound-related effects at any dietary level. Levels of motor and locomotor
activity were generally comparable to control for all test intervals on all test
occasions. Moreover, there were no statistical differences from control in males
or females at any dietary level on any test occasion.

Startle amplitude, latency and habituation were not affected by treatment at any
dietary level, on any test occasion. There were a few statistical differences from
control for mid- and high-dose females on PND 23 and PND 60. None of these
differences from controls were considered treatment-related since there was no
relationship to dose, they were only seen in one sex, habituation was not affected
and the findings were inconsistent (i.e. decreased response amplitude on PND 23
vs. an increase on PND 60)

Post-weaning — Passive avoidance: for acquisition and retention, there was no
evidence of a compound-related effect in males or females at any dietary level.
Moreover, there were no statistical differences from control at any dietary level
in either Sex.
Adult (PND 60) offspring — Water maze: there were no compound-related effects
in males or females at any dietary level. Furthermore, there were no statistical
differences from control at any dietary level on either test occasion.

There were no compound-related lesions in males or females at any dietary level.

Gross pathology: there were no compound-related necropsy findings in animals
that were either found dead or sacrificed on PND 21 or at study termination.

Bodyweight:
Day 21 - Terminal body weight for for perfused male and female was not

affected by treatment.
Terminal — terminal body weight for perfused males and females and non-
perfused females was not affected by treatment at any dietary level.

Brain weight:
Day 21 - Absolute and relative fixed brain weights were not affected by
treatment in males or females at any dietary level.

Terminal - Absolute and relative fixed brain weights for terminal perfused males
and females and non-perfused terminal females were not affected by treatment at
any dietary level. Absolute brain weight for non-perfused terminal males was
also unaffected by treatment. Relative brain weight for low-dose, non-perfused
males was statistically increased due to decreased terminal bodyweight
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Brain measurement morphometry: Table A 6.9-4
Day 21 pup gross brain measurements: there were no treatment-related
significant differences in gross necropsy cerebrum or cerebellum length in males
and females at any dietary level.

Terminal animal gross brain measurements: for perfused terminal adults, the
cerebrum and cerebellum lengths were comparable to control for males and
females at all dietary levels.

Day 21 pup micropathology brain measurements: there were no statistically
significant differences in micropathology brain measurements in high dose
males. In high- and low-dose females, the hippocampus thickness was less than
controls but not in mid-dose females. These differences were judged incidental
and not related to treatment based on the absence of dose-relationship (-14% for
low dose vs. -5% for the high dose) and the consistency with historical control
values.

Terminal animal micropathology brain measurements: there were no compound-
related effects on any brain measurement in high-dose males or females. The
decreased hippocampus measurement relative to controls was not considered to
be biologically relevant since it was modest (-8%). The increased frontal cortex
thickness observed at all dietary levels compared to controls was not attributed to
treatment since there was no dose-relationship and the control value was below
the range of historical controls whereas values at all dietary levels were
comparable to historical control.

Micropathology:
Day 21 pup micropathology: there were no compound-related microscopic

findings in brain tissues from perfused PND 21 high-dose males or females.
Terminal animal micropathology: there were no compound-related microscopic
findings in brain tissues from perfused terminal high-dose males or females. The
only lesion (optic nerve atrophy) was observed in the brain on 1 control female.

Additional non-brain terminal animal tissues: there were no compound-related
microscopic lesions present in any tissue from the high-dose males or females.

5.1
and methods

Materials

5. Applicant’s Summary and conclusion

The principal objective of this developmental neurotoxicity study was to
investigate the potential for technical grade transfluthrin to produce functional
and morphological effects on the nervous system of offspring from oral (dietary)
exposure during pregnancy and lactation.
Technical grade transfluthrin was administered via the diet from gestation day
(GD) 6 through lactation day (LD) 21 to mated female Wistar rats at nominal
concentrations of 0, 500, 2000 and 7000 ppm, with adjustments during lactation
to maintain a more consistent dosage throughout exposure. All test diets
(including control) were provided for ad libitum consumption throughout the
study, except during neurobehavioral testing. Concentration in the diet, as well
as the homogeneity and stability of deltamethrin in the dietary ration, was
confirmed.

On postnatal day (PND) 4, litters with a minimum of seven pups, including at
least three per sex, were culled to yield, as closely as possible, four males and
four females. Subsets of surviving offspring, representing at least 19-20 litters
per dietary level, were subjected to

evaluation using the following observations and measurements: detailed clinical
observations and a functional observational battery, preputial separation or
vaginal patency, body weight, automated measures of activity (figure-eight
maze), auditory startle habituation, learning and memory (passive avoidance after
weaning and a water maze task beginning on PND 60+2 days) and an ophthalmic
examination. Neural tissues were collected from 10/sex/dietary level
(representing 20 litters) on PND 21 (brain only) and at study termination
(approximately 75 days of age) for microscopic examination and morphometry.
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5.2 Results
and discussion

The mean daily intake of the test substance (mg transfluthrin/kg bw/day) based
on the average dietary consumption for the last two weeks of gestation and three
weeks of lactation at nominal dietary concentrations of 20, 80 or 200 ppm,
respectively, was 0, 42.1, 161 and 534 mg/kg bw/day.

Treatment-related effects attributed to exposure to transfluthrin were as follows:

Maternal

500 ppm - There were no treatment-related findings during gestation
or lactation.

2000 ppm - There were no treatment-related findings during gestation
or lactation.

7000 ppm - There were no treatment-related findings during gestation or

lactation. Bodyweight gain during gestation was reduced 10% compared to

controls and bodyweight was statistically reduced (6% maximum) on LDO, 4 and

7. These differences from control were ascribed to palatability and were not

considered an adverse effect.

Thus, the maternal NOAEL is 534 mg/kg bw/day.

Offspring

500 ppm - There were no treatment-related findings.

2000 ppm - There were no treatment-related findings.

7000 ppm - Bodyweight was statistically decreased (9%) in females on

PND 11. Bodyweight gain was statistically decreased on PND 4-11 in females
and combined males and females (11% and 10%, respectively). Also,
bodyweight gain was statistically decreased 8-9% on PND 4-21 in males and
females.

Thus, the offspring NOAEL is 161 mg/kg bw/day, based on decreased
bodyweight in PND 11 females, reduced bodyweight gain on PND 4-11 in
females and in combined males and females and on PND 4-21 in both sexes and
combined sex that were observed at 534 mg/kg bw/d (= offspring LOEL). These
effects at the highest dose level were associated with decreased bodyweight in
the dams, compared to controls.

53 Transfluthrin is not a developmental neurotoxicant when administered at the
Conclusion highest tolerated dose (7000 ppm = 534 mg/kg bw/day) to pregnant rats from
GD6 to LD 21.
531 1
Reliability
5.3.2 None
Deficiencies
Evaluation by Competent Authorities
Use separate “evaluation boxes" to provide transparency as to the comments and
views submitted
Evaluation by Rapporteur Member State
Date 7 June 2007

Materials and Methods
Results and discussion

Conclusion

The version of the applicant is acceptable.

5.2. the nominal dietary concentrations should be 500, 2000 and 7000
ppm.. Otherwise the version of the applicant is adopted.

LO(A)EL: 7000 ppm, equal to 530 mg/kg bw/day (based on the mean maternal
substance intake from PND 0-14), on the basis of decreased body weight (9%) in female
pups on PND 11 and bodyweight gain (10%) during PND 4-11 for male and
female pups combined.

NO(A)EL: 2000 ppm, equal to 166 mg/kg bw/day (i.e. mean maternal substance
intake from PND 0-14)

Other conclusions: Transfluthrin is not a developmental neurotoxicant at doses
up to and including 7000ppm when administered to pregnant rats from GD6 to
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Reliability
Acceptability
Remarks

LD 21.

1

acceptable

The levels of transfluthrin in milk were not measured. Thus it is not clear
if and at which level the pups were exposed to transfluthrin after birth.

In an inhalation study in mice, performed by lvens et al (1996), effects on
brain muscarinergic receptor levels were found. In the present study the
levels of muscarinergic receptors in the brain were not measured.

I

In a position paper dated 25/6/2008 the applicant described that the
detection of transfluthrin in the offspring liver and kidney, on lactation
days 10, 14, 18 and 21 provides evidence that the pups were exposed to
the active ingredient via milk with higher levels at the end of lactation
when pups were exposed via both the treated diet and the milk thus
supporting dietary administration in the main DNT study. However, the
RMS still has doubts whether the offspring was exposed enough during
the development of the brain.

31-3-2011: The increases in muscarinic receptor levels in the cortex of
the brain is not biological relevant.. The measurement of this parameter
is not a requirement in U.S. EPA, OPPTS 870.6300, OECD Test
Guideline 426 (Draft) or Health Canada PMRA DACO No. 4.5.14.
Moreover, it has not been established whether this parameter in mice is
of clinical significance in humans. There was no correlation reported
between transitory increase in muscarinic receptor densities (PND17,
but no change apparent at 4 months) with motor activity.

A transfluthrin DNT pilot study (described in page 20-21 of Gilmore et al, 2007)
was conducted prior to the main study to determine how Wistar rats would
tolerate exposure to a dietary concentration of 5000 ppm from gestation day
(GD) 6 through day 21 of lactation. The pilot DNT study was designed to verify
the exposure of the offspring during lactation

by measurement of transfluthrin in pup tissue. In this study, eight pregnant
Wistar rats were treated via the diet to a nominal concentration of 5000 ppm
transfluthrin from gestation day 6 through lactation day 21, with adjustments in
dietary level during lactation to maintain a more constant dosage (mg/kg/day)
throughout exposure. Offspring from each litter were sacrificed on lactation days
10, 14 and 16 to measure the concentration of transfluthrin in the brain. There
were no compound-related effects apparent in the dams or offspring, although the
small sample size and lack of concurrent control group limits the ability to
identify relatively subtle effects (e.g., a slight decrease in weight

gain). There were no detectible residues in the brain on post-natal day (PND) 10
and very lowresidues on PND 16.Based on these results, another pilot study was
conducted to test whether a higher dietary

level of 7000 ppm transfluthrin would be suitable for a DNT study and to
determine whether residuescould be detected in liver and kidney tissues to
provide evidence of pup exposure to transfluthrin during lactation. These tissues
were selected for analysis based on evidence in the ADME study that they
contain relatively higher concentrations of transfluthrin than other tissues,
including brain (Minor and Freeseman, 1991).

In this second pilot study (described in page 21 of Gilmore et al, 2007), six
pregnant Wistar rats were exposed to a nominal concentration of 7000 ppm
transfluthrin in the diet from gestation day 7 through lactation day 21, with
adjustments in dietary levels during lactation to maintain a more constant dosage
(mg/kg/day) throughout exposure. Offspring from each litter were sacrificed on
lactation days (LD) 10, 14, 18 and 21 (one/sex/litter at each age) to measure the
concentration of transfluthrin in the liver and kidney. Compound-related effects
included tremor for three out of six dams, beginning on lactation day 3 in two
animals and lasting up to five days. The results of this study revealed residues of
transfluthrin in pups at all ages. These results clearly demonstrate that the
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offspring were exposed to transfluthrin mixed with the rodent diet during
lactation, with higher levels at the end of lactation when pups were exposed via
both the treated diet and the milk thus supporting dietary administration in the
main DNT study. The 7000 ppm dietary level was selected as a maximum dose
the animals would tolerate without excessive toxicity. In the subsequent main
DNT study conducted with transfluthrin, no effects were observed in the dams
nor in the offspring up to and including 2000 ppm equivalent to 161 mg/kg
bw/day. Effects were confined to the high dose level (7000 ppm equivalent to
534 mg/kg bw/day) and included a 10% decrease in body weight gain during
gestation and a decrease in body weight up to 6% on LD 0, 4 and 7 in dams.
However, these effects were ascribed to palatability and were considered as not
adverse. In the offspring, body weight was statistically decreased (9%) in females
on PND 11 and statistically decreased on PND 4-11 in both females and males
(11% and 10%, respectively). Body

weight was also significantly statistically decreased by 8-9% on PND 4-
21 in both sexes. The No Observed Effect Level (NOEL) for both dams
and the offspring was 2000 ppm equivalent to 161 mg/kg bw/day based
on the bodyweight effects reported at 7000 ppm.

Comments from ... (SPECIFY)

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading
numbers and to applicant's summary and  conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks

Table A6.9- 1: Mean (+SD) Maternal Body Weight and Food Consumption 2

Dose (PPM in diet)
Observations/study week Control | 500 PPM [ 2000 PPM [ 7000 PPM
Gestation
Mean body weight (g) Gestation day 0 231.9+2.34 (30) 226.2+1.75 230.3+2.33 (27) 228.4+2.63
(28) (26)
Mean body weight (g) Gestation day 6 251.5+3.06 (30) 244.5+1.51 246.6+3.97 (27) 248.4+2.85
(28) (26)
Mean body weight (g) Gestation day 13 276.4+3.72 (30) 269.0+2.10 273.8+3.28 (27) 267.7+3.09
(28) (26)
Mean body weight (g) Gestation day 20 337.1+5.28 (30) 328.3+2.95 330.1+4.39 (27) 323.2+3.45
(28) (26)
Mean weight gain (g) Gestation days 0 - 20 105.2+3.94 (30) 102.1+2.53 99.8+2.96 94.8+2.22
(28) (27) (26)
Mean food consumption (g/animal/day) 22.7+0.78 22.0£0.77 20.9+0.59 42.3**+4.67*
Gestation days 6 - 13 (30) (27) (26) (26)
Mean food consumption (g/animal/day) Gestation days 13 - 20 23.5+0.71 23.9+0.80 22.5+0.66 22.3+0.81
(30) (28) (26) (25)
Lactation
Mean body weight (g) Lactation day 0 267.2+3.98 (30) 260.5+3.03 265.3+3.50 (27) 253.5*+3.14
(28) (26)
Mean body weight (g) Lactation day 4 284.0+4.31 (23) 272.5+3.27 277.6+4.39 267.3*+3.91
(1) (20) (23)
Mean body weight (g) Lactation day 7 293.3+4.11 (22) 282.1+2.69 285.1+4.14 275.4**+3.58
(21) (20) (23)
Mean body weight (g) Lactation day 14 305.443.62 (22) 296.7+3.31 301.3+3.90 292.6+3.65
(21) (20) (23)
Mean body weight (g) Lactation day 21 297.3+3.60 (22) 290.2+3.09 291.0+4.63 287.2+3.79
(21) (20) (23)
Mean food consumption (g/animal/day) Lactation days 0 - 7 36.4+1.32 47.0%+3.32! 44,7+5.15! 36.0+£1.20
(21) (21) (19) (23)
Mean food consumption (g/animal/day) Lactation days 7 - 14 53.4+0.86 52.3+1.03 51.9+1.08 51.0+0.83
(22) (21) (20) (23)
Mean food consumption (g/animal/day) Lactation days 14 - 21 62.6+1.04 61.5+1.07 59.7+1.26 60.5+0.85
(22) (20) (20) (23)
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a Values are mean + standard error (n). Means for gestation period include only dams known to deliver pups (either alive

or dead).

*  Statistically different from control, p(10.05

** Statistically different from control, p[10.01.
* associated with observed food spillage

Table A6.9- 2: Mean Maternal Test Substance Intake (mg/kg body weight/day)*

Dose (PPM in diet)

Period 500 PPM [ 2000 PPM [ 7000 PPM

Gestation

Gestation days 6 — 13 44.8+1.64 170.8+5.36 1179.0+128.14 2
(27 (26) (26)

Gestation days 13 - 20 44.0£1.41 164.6+4.19 582.9+19.04
(28) (26) (25)

Lactation

Lactation days 0 - 7 46.4+3.30 173.6+£20.08 516.2+16.2
21 19) (23)

Lactation days 7 - 14 39.7+0.80 157.5+2.95 543.0+5.7
(21) (20) (23)

Lactation days 14 - 21 35.7+0.65 139.5+3.16 494.145.71
(20) (20) (23)

L Data obtained from pages 81-82 in the study report. Values are mean + standard error (n). Dietary concentrations were

reduced during weeks 1-3 of lactation (by factors of 1.9, 2.3 and 2.8, respectively), based on estimated increases in feed consumption
(g consumed/kg body wt./day) during lactation).

2 Associated with observed food spillage and considered an unreliable measure of a.i. intake. This value was excluded from
the mean average daily intake.

Table A6.9- 3: Pup bodyweight and bodyweight gain

Dose (PPM in diet)

Observations/study week Control | 500 PPM [ 2000 PPM | 7000 PPM
Bodyweight (g)
Mean body weight Day 0 Males 5..9+0.09 59+0.11 6.0 +£0.08 5.8+0.11
Females 5.6 £0.10 5.6 +0.11 5.7 £0.09 55+0.11
Mean body weight Day 4° Males 9.8 +0.26 9.7+0.34 10.1+0.21 9.3+0.24
Females 9.5+ 0.29 9.3+0.29 9.8+0.21 9.0 +0.22
Mean body weight Day 4¢ Males 9.8+0.25 9.7+0.33 10.1+£0.20 9.3+£0.25
Females 9.5+0.30 9.3+0.31 9.8+0.22 9.0+0.23
Mean body weight Day 11 Males 25.4+051 24.4+0.76 25.0 £ 0.60 23.6 £0.45
Females 25.1+0.57 23.4+0.70 24.6 + 0.66 22.9 + 0.42*
Mean body weight Day 17 Males 39.7+0.71 37.6 £0.97 38.5+0.85 37.0+0.62
Females 38.6 + 0.68 36.9 +0.95 37.4+0.84 36.1+0.44
Mean body weight Day 21 Males 50.3+0.99 48.1+1.34 48.7+1.13 46.3+0.74
Females 48.8 + 0.98 46.4+1.18 47.3+1.17 45.2 + 0.65
Mean body weight Day 70 Males 339.9+26.2 3235+248 327.5+20.6 3255+19.9
Females 204.2 +13.1 196.9 + 12.6 200.8 +13.3 199.3+ 135
Bodyweight gain (g)
Mean body weight gain Day 0-4 Males 39+0.21 3.8+0.26 41+0.19 3.6+0.16
Females 3.9+0.22 3.7+0.23 4.1+0.19 35+0.15
Combined 3.9+0.21 3.8+0.24 4.1+0.18 3.5+0.15
Mean body weight gain Day 4-11 Males 15.6 £0.31 14.6 £ 0.49 14.9+0.43 14.3+£0.29
Females 15.6 +0.32 14.2 + 0.44* 14.8 £0.50 13.9 + 0.25*
Combined 15.6 £ 0.31 14.4 + 0.46 14.8 + 0.45 14.1 + 0.26*
Mean body weight gain Day 4-17 Males 29.9+0.58 27.9+0.72 28.4+0.72 27.7+051
Females 29.1+0.48 27.6+0.73 276+0.71 27.1+0.36
Combined 29.5 +0.53 27.7+0.72 28.0+0.71 27.4+0.43
Mean body weight gain Day 4-21 Males 40.5+0.83 38.4+1.05 38.5+0.97 37.0 £ 0.59**
Females 39.3+0.78 37.2+0.92 37.5+0.99 36.2 £ 0.51**
Combined 39.9 +0.80 37.8+£0.98 38.0 +£0.95 36.6 + 0.53**
Mean body weight gain Day 11-17  Males 142 +0.36 13.2+0.29 13.5+0.46 13.4+0.27
Females 13.5+0.24 13.4+0.39 12.8+0.32 13.1+0.23
Combined 13.9+0.29 13.3+0.32 13.1+0.36 13.3+0.23
Mean body weight gain Day 11-21  Males 24.9 £ 0.56 23.7+0.61 23.6+0.72 22.7£0.36
Females 23.7+0.53 23.0+0.54 22.7+0.71 22.2+0.32
Combined 24.3 +0.53 23.4 +0.56 23.2+0.71 22.5+0.31
Mean body weight gain Day 17-21 ~ Males 10.6 £ 0.42 10.5+0.48 10.1+0.44 9.3+0.33
Females 10.2+0.37 9.6 +£0.37 10.0 £ 0.49 9.1+0.35
Combined 10.4 £ 0.36 10.1 £ 0.40 10.1+£0.43 9.2+0.30

2 Values are mean + standard error (n). Means for gestation period include only dams known to deliver pups
b Before culling
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¢ After culling

Table A6.9- 4: Pup brain gross measurement and histopathology findings (females)

Dose (PPM in diet)
Observations/study week Control | 500 PPM | 2000 PPM 7000 PPM
Gross measurements
PND 21
Ant/post cerebrum length (mm) 13.58 +0.37 13.60 + 0.17 13.47 +£0.28 13.48 £ 0.27
Ant/post cerebrum length (mm) 7.28 £ 0.09 6.86 + 0.38* 7.20 +£0.29 7.04 +0.25
PND 75 (£5) (Termination — Perfused)
Ant/post cerebrum length (mm) 14.90 £ 0.31 14.61 + 0.25 14.67 £ 0.28 14.73 £ 0.45
Ant/post cerebrum length (mm) 7.79 £ 0.36 7.78 = 0.40 7.66 + 0.42 7.64 +0.32
Microscopic measurements
PND 21
Frontal cortex (mm) 1.706 + 0.007 -- -- 1.722 + 0.007
Parietal cortex (mm) 1.789 + 0.007 -- -- 1.805 + 0.005
Caudate Putamen (mm) 2.876 +0.011 -- -- 2.852 + 0.008
Hippocampal Gyrus (mm) 1.596 + 0.004 1.374 +0.013 1.509 + 0.016 1.517 +0.003
Cerebellum (mm) 4.596 + 0.082 -- -- 4.609 + 0.077
PND 75 (£5) (Termination — Perfused)
Frontal cortex (mm) 1.578 £ 0.003 1.665 + 0.001 1.659 + 0.005 1.638 + 0.005
Parietal cortex (mm) 1.754 + 0.004 -- -- 1.732 + 0.003
Caudate Putamen (mm) 3.157 + 0.003 -- -- 3.200 + 0.020
Hippocampal Gyrus (mm) 1.561 + 0.008 1.598 + 0.011 1.481 +0.013 1.428 + 0.014
Cerebellum (mm) 4.517 + 0.055 -- -- 4.468 + 0.067
Values are mean + standard deviation
* statistically different from control, p < 0.05
-- Not evaluated
3.10.2 Human data
No data available.
3.10.3 Other data (e.g. studies on mechanism of action)
No data available.
3.11 Specific target organ toxicity — single exposure
3.11.1 Animal data
Please also refer to section 3.1.
3.11.1.1 Study 1 — Acute Oral Rat neurotoxicity Study
Doc. 1A/ Section Neurotoxicity
AB6.9 Acute Oral Rat neurotoxicity Study
BPD Data set 1A/
Annex Point VI1.6.9
1 Reference Officia
|
use
only
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Doc. 1A/ Section Neurotoxicity

A6.9 Acute Oral Rat neurotoxicity Study
BPD Data set [IIA/

Annex Point V1.6.9

Data protection Yes

Data owner

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species
Strain

Source

Sex
Age/weight
initiation
Number
group

at

Control animals
Administration/
Exposure

of animals

study

per

Duration of treatment
Frequency of exposure

Postexposure period
Oral

Type
Concentration
Vehicle

Controls
Examinations
Observations
Clinical signs
Mortality

Body weight

Food consumption
Water consumption
Ophthalmoscopic
examination

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose of
its entry into Annex |

Guidelines and Quality Assurance

This study addresses only the motor activity (open field study) part of
OECD TG 424.

Yes

Yes; neurohistology, clinical observations, and a complete functional
observational battery are not included.

MATERIALS AND MethodS

BAY U 4619 (transfluthrin)

816679301

Yellowish crystalline compound

95.5%

Analytical data from March 1998 verify that the test material is
chemically stable within the concentration range of 1-100 mg/ml in
PEG 400; Under current sample preparation and handling conditions
stability was assured at room temperature for at least 6 hours.

Rat

Wistar (HsdCpb: WU)

Harlan Winklemann GmbH, Gartenstrasse 27, D-33178 Borchen, FRG
Male

Approximately 6 weeks of age, within a weight range of 173-223 g.

6 — for combined temperature/catalepsy test
10 — for open field test of psychomotoric activity

Yes — concurrent control group given vehicle only

Single dose
1 dose
Up to 4 hours

Gavage

0, 10, 30, 100 mg/kg in a volume of 5 mL/kg
PEG 400

PEG 400

No
No
No
No
No
No
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Doc. 1A/ Section

A6.9
BPD Data

set 1A/

Annex Point VI1.6.9

Neurotoxicity
Acute Oral Rat neurotoxicity Study

Haematology
Clinical Chemi
Urinalysis

sty

Sacrifice and pathology

Organ Weights

Gross and histopathology
Other examinations

Statistics

Further remarks

Observations
Clinical signs

Mortality
Body weight/
gain

body weight

Food consumption and
compound intake

Functional
Battery (FOB)
Motor Activity

Observational

No
No
No

No

No

A body temperature test was performed. Just before dosing the body
temperature of each animal was measured electronically with a stomach
probe, and again 30, 60, 90, 120, 180, and 240 minutes after dose
administration.

A test to detect catalepsy was performed. The ability of the animal to
withdraw a forepaw from a corkblock was determined. |If a rat
remained in this unusual position for at least 15 seconds the test was
regarded to be positive.

Psychomotor activity was determined by an open-field test. At 30, 60,
and 120 minutes after administration of the dose, animals were placed
singly in open-field boxes (45 x 45 cm) for 5 minutes. Three parameters
were measured automatically — travelled distance, resting time, and
number of rearings. Details regarding the testing and measuring
apparatus were not given.

Data from the body temperature test and the open-field test were
compared using an ANOVA with repeated measurements amd the
Duncan’s multiple range test. Level of significance was p<0.05.
Catalepsy scores of treated animals were compared to scores of the
vehicle controls.

Results and Discussion

After treatment core body temperature increased in all groups including
controls. No statistical analysis was performed to determine
significance.

No other clinical signs were noted.

None.

Not given.

Not given.
Not noted

A test to determine the cataleptic activity of transfluthrin was performed
at 30 minute intervals until 240 minutes after administration of the a.s.
Catalepsis (as defined by the failure to withdraw within 15 seconds, a
paw placed on a cork block) was seen in a few animals of each group
but without relationship to treatment. The report concludes this to be
vehicle-related. Validity of the paw withdrawal action as a test for
catalepsy, is unclear.

An open field test was performed to determine travelled distance,
resting time, and number of rearings as a measure of acute motor
activity after treatment with transfluthrin. Results are given in tables
AB.9-1, 2 and 3 below. Overall, transfluthrin had no effect on motor
activity.  Posthoc comparisons indicated a statistically significant
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Doc. 1A/ Section
A6.9

BPD Data set [IIA/
Annex Point VI1.6.9

Neurotoxicity
Acute Oral Rat neurotoxicity Study

Sacrifice and pathology
Organ weights
Neuro-histopathology
Other

Materials and methods

Results and discussion

Conclusion
LO(A)EL
NO(A)EL
Other
Reliability

Deficiencies

increase in the travelled distance in animals given 100 mg/kg at 60
minutes after treatment.  There was a corresponding reduction in
resting and increase in rearing for that dose and time point. The rate of
adaptation was not differentially affected by the a.s. for distance and
resting (Time by Group interactions), but was significant for rearing
which decreased progressively over time (Factor by Time interaction),
indicating that all animals adapted to the open field regardless of
treatment.

Not measured

Not evaluated

None

Applicant's Summary and conclusion

Groups of 10 male HsdCpb:WU rats were exposed to one dose of
transfluthrin in PEG 400 vehicle by gavage at doses of 0, 10, 30, and
100 mg/kg in a dosage volume of 5 mL/kg. Motor activity was
automatically measured in an open field test at 30, 60, and 120 minutes
after dosing. The parameters measured were distance travelled, time
resting, and number of rearings. This study partially fulfills
requirements of OECD 424, Neurotoxicity in Rodents.

The principal finding was a lack of effect of transfluthrin on motoric
activity. In the open field test, the only significant change observed was
a decrease in rearing activity over time, and this was due to normal
adaptation rather than a treatment effect. This effect was not reflected
by similar changes in the adaptation rate for the other parameters
tested, travelled distance and resting time. It was driven by the
decreased number of rearings in the 30 mg/kg group 30 minutes after
dosing, but not later on, and by the relative increase in rearing in the
high dose group 60 minutes after dosing, but not at 30 or 120 minutes
post-administration. Therefore the decrease in rearing activity in the 30
mg/kg group is considered incidental. It is not seen at higher doses nor
is it reflected by significant parallel changes in the other locomotor
measurements. The increase in exploratory activity observed in the
high-dose group might be treatment-related. However, the effect is
quantitatively small in size, and restricted to a single observation time
point, suggesting that the effect is not pharmacologically or clinically
relevant.  Therefore, transfluthrin treatment is not considered to
influence the motor activity of rats. Absence of most usually-reported
data (including symptoms and bodyweights) has the consequence that
some data (e.g. results for catalepsy) cannot be meaningfully
interpreted.

No treatment-related effect was seen in this study.

The acute NOAEL was determined to be 100 mg/kg based on a lack of
effect on motor activity at the highest dose level tested.

Treatment with transfluthrin is not considered to influence the acute
motor activity of rats.

2. This study adequately reports motor activity during the initial 4 hours
post-dosing, so partially fulfils OECD 424 guidelines

This study lacks neurohistological and clinical data, and an FOB for
time periods later than four hours post-dosing.
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Acute Oral Rat neurotoxicity Study

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date

Materials and Methods
Results and discussion
Conclusion

Evaluation by Rapporteur Member State
15 February 2007

The version of the applicant is acceptable.
see conclusion below
LO(A)EL:

NO(A)EL:

Not
Not

established
established

Other conclusions:

The study set up shows many deficiencies and the number of parameters tested is
very limited. No individual data have been presented. In view of the very limited
number of parameters that has been tested in male animals only, this can not be
deemed an adequate neurotoxicity study. Therefore it seems not appropriate to
derive a NOAEL or LOAEL from this study.

This study is considered supplementary

Reliability 3
Acceptability Acceptable but supplementary
Remarks

Comments from ... (SPECIFY)
Date Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers

and to applicant's summary and conclusion.

Discuss if deviating from view of rapporteur member state
Results and discussion Discuss if deviating from view of rapporteur member state
Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
Table A6.9- 1: Summary of Treatment-Related Findings, Acute Motor Activity Distance Travelled
Group Dose of | Number of | Travelled distance in meters (Mean = S.D.)

Transfluthrin animals 30 min 60 min 120 min
(mg/kg oral)
1 (control) 0 (vehicle) 10 13.6 £4.12 4.4 +2.83 5.6 +4.49
2 10 10 13.8 + 3.00 7.0+4.49 6.7+3.9
3 30 10 10.7 +4.14 6.4 +4.36 5.0 +4.07
4 100 10 13.3+4.52 8.8 +4.31* 6.8+4.18
Comments * = p<0.05 compared to the control group, Duncan’s multiple range test
Table A6.9- 2: Summary of Treatment-Related Findings, Acute Motor Activity Resting Time
Group Dose of | Number of | Resting time in seconds (Mean £ S.D.)
Transfluthrin animals 30 min 60 min 120 min
(mg/kg oral)

1 (control) 0 (vehicle) 10 158.6 + 28.29 245.1 + 32.87 233.1+42.42
2 10 10 156.4 + 25.83 221.5+45.98 220.3+£38.9
3 30 10 185.4 + 36.95 2249 +41.12 237.7£40.13
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4 100 [ 10 | 165.9+35.97 | 203.0 +34.85* | 220.1+42.76
Comments * = p<0.05 compared to the control group, Duncan’s multiple range test
Table A6.9- 3;: Summary of Treatment-Related Findings, Acute Motor Activity Rearings
Group Dose of | Number of | Number of rearings (Mean + S.D.)
Transfluthrin animals 30 min 60 min 120 min
(mg/kg oral)
1 (control) 0 (vehicle) 10 22.7+8.85 3.9+401 4.2 +4.64
2 10 10 25.9 +9.96 7.5+6.42 7.3+7.85
3 30 10 12.7+8.71* 5.2+4.42 3.7+5091
4 100 10 19.8+9.32 124+ 11.79* 6.4 +5.87
Comments * = p<0.05 compared to the control group, Duncan’s multiple range test

3.11.2 Human data

No data available.

3.11.3 Other data

No data available.

3.12 Specific target organ toxicity — repeated exposure

3.12.1 Animal data

3.12.1.1 Study 1 - 28-Day oral rat study

Doc. I11A/ Section A6.3.1

BPD Data

Short-term repeated dose toxicity

set  11A/ 28-Day oral rat study
Annex Point V1.6.3

Data protection

Data owner

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Reference

Yes
Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |
Guidelines and Quality Assurance

Yes

OECD 407 Repeated Dose Oral Toxicity Rodent: 28-day or 14-day

Study (1981)
Yes
No

Officia

use
only
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Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation
Number
group
Control animals
Administration/
Exposure

Duration of treatment
Frequency of exposure
Observation period
Oral

Type

Concentration

Vehicle

Concentration in vehicle
Total volume applied
Controls

Examinations
Observations

Clinical signs
Mortality

Body weight

Food consumption
Water consumption
Ophthalmoscopic
examination
Haematology

Clinical Chemistry

study

of animals per

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

130187

As given in section 2

Liquid from 50C (solid below 50C), dark brown

95.0%

Test substance was stored at room temperature in laboratory cabinet and
kept stable throughout the study—Stable to December 1987. Test
substance was formulated in polyethylene glycol E 400 for treatment
daily. Excess was discarded. It was discovered during the test that the
test substance was settling to the bottom of the container (resulting in
early animals getting a lower than expected dose and later animals a
higher than expected dose); thus the methodology was changed to have
constant stirring during the administration period. This deviation is not
thought to have had any effect on the results.

Rat

Bor:WISW (SPF-Cpb) (Wistar)

Versuchstierzucht Winkelmann, Borchen

Male and female

7 — 8 weeks

Mean weight at start of 153 g (males) and 136 g (females)

30 rats/sex/group (except high dose group which had 35/sex/group)

Yes
Oral (gavage)

28 days
Daily
4 weeks

Gavage

0, 10, 50 250 mg/kg bw
Polyethylene glycol E 400
0.0.2,1.0,5.0%

5 mL/kg bw

Vehicle

Observed daily.
Observed daily.
Weekly.
Calculated weekly.
No

No

Yes, 5 rats/sex/group at end of treatment and end of observation.
Parameters: Haematocrit, haemoglobin, mean cell haemoglobin
concentration, mean haemoglobin content of erythrocytes, erythrocyte
count, total and differential leukocyte count, thrombocyte count, mean
corpuscular volume of erythrocytes and coagulation time.

Yes, 5 rats/sex/group at end of treatment and end of observation.
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Urinalysis

Sacrifice and pathology
Organ Weights

Gross and histopathology

Other examinations

Statistics

Further remarks

Observations
Clinical signs

Mortality

Parameters: glucose, total cholesterol, urea, total bilirubin, creatine, total
protein, alanine aminotransferase, aspartate aminotransferase, alkaline
phosphatase, glutamate dehydrogenase, inorganic phosphate, sodium,
potassium, chloride, calcium.

Yes, 5 rats/sex/group at end of treatment and end of observation
following ca. 16 hours fast.

Parameters: pH, protein, glucose, blood, urobilinogen, and after
sedimentation: bacteria, epithelia, erythrocytes, leukocytes, amorphous
slats, triple phosphates, and calcium oxalates

Yes, 10 rats/sex/group at end of treatment and end of observation.
Organs: liver, kidneys, adrenals, testes, ovaries, thymus, spleen, brain,
heart, lung and thyroid

Yes, 10 rats/sex/group at end of treatment and end of observation and
animals dying during study if autolysis had not set in. Histopathology
was performed on all organs listed here.

The following organs were collected and preserved in 10% aqueous
formaldehyde solution from 5 rats/sex/group: brain, pituitary, thyroid,
thymus, stomach, intestine (4 locations), liver, pancreas, kidneys,
adrenals, urinary bladder, spleen, heart, lungs, uterus, lymph nodes
(mandibular and mesenteric), bones (sternum and femur), testes,
ovaries, epididymis, ears, and skeletal muscle. Bone marrow smears
were prepared.

Specific neurohistopathological investigation:

The following organs were collected and preserved in 10%
formaldehyde from 5 rats/sex/group after in-situ perfusion fixation:
eyes, brain, muscle, sciatic nerve, ears, spinal marrow.

Hepatic enzyme induction: from 5 rats/sex/group at end of treatment and
end of observation samples of liver were collected and frozen at
necropsy, then were examined for enzyme induction and triglyceride
levels, specifically: N-demethylase, O-demethylase, cytochrome P450
and triglycerides.

Arithmetic group means, standard deviations, and for the organ weights,
the upper and lower confidence limits, were calculated for body
weights, clinical chemistry, and organ weights. Data for test animals
was compared to data for control animals using the Mann-Whitney U
and Wilcoxon tests. Differences were considered significant at the 5%
and 1% probability levels.

None

Results and Discussion

Tremor was seen among animals of the top dose level (250 mg/kg bw)
during the early part of the study. Incidence was highest (25/35 males,
22/35 females) during the first 9 days, however in some cases it
continued into the third and forth week. In each case, tremors began 4
— 7 hours post administration and had resolved by the next day.
Additionally, two female rats in the high dose group had seizures.
There was no evidence of tremor or seizure among rats dosed with 50
mg/kg bw or below.

There were no clinical findings in animals in any dose group during the
observation period (4 weeks post treatment).

In the 250 mg/kg bw group, 2 males and 5 females died on the 2" and
3 days—tremors had been observed in all animals that died except one
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Body weight gain

Food  consumption
compound intake

Ophthalmoscopic
examination

Blood analysis
Haematology

Clinical chemistry

Urinalysis

Sacrifice and pathology
Organ weights

and

female, additionally seizures had been observed in two females. There
were no mortalities in rats dosed with 50 mg/kg bw or below.

There were no deaths in animals in any dose group during the
observation period (4 weeks post treatment).

No significant effect was seen in body weight gain in the male rats. In
the female rat 10 mg/kg bw dose group, animals were slightly but
significantly lighter than controls. Because this group was significantly
lighter than controls at the start of the study and because the effect was
not seen in higher dose groups, this was not considered to be a treatment
related effect.

No treatment related effects were seen on body weight during the
observation period (4 weeks post treatment). The females in the 10
mg/kg bw dose group continued to have significantly lower bodyweight,
likely due to reduced initial bodyweight.

No effect was seen on food consumption.

No effect was seen on food consumption during the observation period
(4 weeks post treatment).

Not applicable

There were no toxicologically significant changes in haematology. In
the males 250 mg/kg bw dose group the leukocyte count and mean cell
haemoglobin concentration were slightly but significantly higher than
controls and coagulation time slightly but significantly shorter. As
changes were within normal physiological parameters, these were
judged not to be of toxicological significance. Males in the 10 mg/kg
bw dose group had a slightly but significantly elevated erythrocyte
count. No other haematological effects were observed.

At the end of the observation period, no haematological changes
considered to be of any toxicological relevance were observed.

There were no toxicologically significant changes in clinical chemistry.
The  statistically  significant changes observed  (glutamate
dehydrogenase, chloride, potassium, calcium levels and creatinine) were
within normal physiologic ranges and thus were not considered of any
toxicological relevance.

At the end of the observation period, male rats in the 10 mg/kg bw
group had slightly but significantly increased alkaline phosphatase, and
males in the 50 and 250 mg/kg bw group had a decrease in creatine and
sodium levels. Females in all treatment groups had an increase in
calcium.

There were no toxicologically significant changes uncovered by
urinalysis. Some animals had epithelial cells in the urine—this is not
uncommon and did not appear to be of toxicological significance.

At the end of the observation period (4 weeks post treatment) some
animals had epithelial cells in the urine.

The absolute and relative liver weights of males and females in the 250
mg/kg bw group were significantly elevated over controls. Also in the
high dose group, the males had elevated thyroid weights (absolute and
relative) and elevated kidney weights (relative) and the females had
elevated kidney weights (absolute and relative). In the 50 mg/kg bw
dose group, males had elevated brain weights (absolute). In the 10
mg/kg bw dose group, females had elevated kidney weights (relative).
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Gross and histopathology

Other

Materials and methods

Results and discussion

In animals sacrificed at the end of the observation period (4 weeks post
treatment), there was no difference in organ weights between treated
animals and controls.

In the animals that died spontaneously during the study, the following
were noted: patchy colouring or mottling of lung, spleen, kidneys,
distended and/or fluid filled lung, reddish mucous in small intestine.
Histopathologically, slight congestion and haemorrhage of the lung
were noted. In two cases, focal alveolar emphysema and in one case
alveolar oedema.

In animals sacrificed at end of treatment, patchy thymus was noted in
three animals (including one control), and mottled kidneys in one
animal. Histopathologically, minimal non treatment related changes
occurred, including: alterations in the heart, lungs, kidneys, liver,
urinary bladder, adrenals, ovaries and intestine—none of which
appeared to be toxicologically relevant as control animals were equally
affected.

In animals sacrificed at the end of the observation period, the following
gross changes were noted: mottled kidneys, spleen colour changed, and
patchy thymus; each in one animal. No animals were examined
histopatholgoically.

Enzyme induction: No changes were seen in treated females. Male
animals in the 250 mg/kg bw dose group had slightly but significantly
elevated O-demethylase activity—however, individual results were
within normal physiologic range.

At the end of the observation period, no changes were seen in treated
females. Male animals in the 250 mg/kg bw dose group had slightly but
significantly elevated N-demethylase activity—however, individual
results were within normal physiologic range.

Applicant's Summary and conclusion

Groups of 30 — 35 male and 30 — 35 female Bor: WOSW (SPF-Cpb) rats
were given NAK 4455 for four weeks by gavage at doses of 0, 10, 50 ad
250 mg/kg bw. Fifteen rats/sex/group were sacrificed at the end of the
treatment period and the remainder were observed for a subsequent 4
weeks and then sacrificed. Five sacrificed animals/sex/group were used
for haematology, clinical chemistry, urinalysis and liver enzyme
induction, 5 for gross and histopathology of major organs, and 5 for
examination of nerves and nerve tissue. This study fulfils requirements
of OECD 407 (1981), exceeds guideline requirements in the number of
animals per group, and provides a technically very competent evaluation
of toxicity to rats over 28 days.

The principal findings attributed to NAK-4455 were transient
appearance of tremor, resolving on discontinuation of exposure, seizures
in two animals, and the death of 7 animals after previous tremors in the
high dose group. These findings are typical of other pyrethroids and
were not seen in groups receiving lower doses.

No treatment related effects were seen on body weight or food
consumption.

More subtle changes included a transient decrease in clotting time in
males in the high dose group, a transient increase in liver weight in
males and females in the top dose group and liver enzyme induction (O-
demethylase followed by N-demethylase) in males in the high dose
group. Kidneys in males and females were also transiently increased in
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weight. The urinalysis did not reveal any particular concerns, however,
after sedimentation urine of both sexes was found to contain epithelial
cells.

Other statistically significant changes in single parameters, lacking
supporting biological evidence of change in associated parameters
including histopathology, were not considered to be of toxicological
relevance.

The lowest effect level in this study was 250 mg/kg bw, based on tremor
in both sexes, the no observable adverse effect level in this study was 50
mg/kg bw.

Based on the results of this study, the General Classification and
Labelling Requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
classification is deemed necessary.

Conclusion

LO(A)EL LOAEL was 250 mg/kg bw based on tremor (and death) in both sexes.

NO(A)EL NOAEL was 50 mg/kg bw in both sexes.

Other This short but powerful study demonstrated the principal effect of
transfluthrin to be evident as post-dosing tremors and death, without
pathological correlate even in animals which died. Animals surviving
tremors appeared to recover completely.

Reliability 1

Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State

Date 1 March 2007

Materials and Methods
Results and discussion

The version of the applicant is acceptable.

The version of the applicant is adopted.

It is noted that the tremors, observed in the high dose animals, occurred in the
early part of the study, and were observed 4-7 h post administration, indicating
that this is an acute effect of transfluthrin.

Conclusion LO(A)EL: 250 mg/kg bw/day on the basis of tremors, seizures and mortality, and
increased relative liver weight (17-20%)
NO(A)EL: 50 mg/kg bw/day
22-3-2011: There is a significant difference between both 50 mg/kg bw/day and
control as well as 100 mg/kg bw/day and control on day 56 but no evident doses
effect relation.

Reliability 1

Acceptability acceptable

Remarks
Comments from ... (SPECIFY)

Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Page 216
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Acceptability Discuss if deviating from view of rapporteur member state
Remarks
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Table A6_3.1-1. Main findings observed after a 4-week treatment period of NAK 4455 in male and female
rats

General parameters Males Females

Dose, mg/kg bw 0 [10  [50  [250 0 J10 [50 [250
Bodyweight, g

Day 7 185 186 185 185 148 | 142** |148 148
Day 28 248 256 254 248 171 |165* |169 170
Day 56 284 292 295 291 185 |176* |184 183
Tremors (no. of animal having

tremors at least once/no. of

animals)

Week 1 0 0 0 20/30 |0 0 0 9/30
Week 2 0 0 0 2/33 0 0 0 7/30
Week 3 0 0 0 5/33 0 0 0 7/30
Week 4 0 0 0 9/33 0 0 0 12/30
Week 5 -8 0 0 0 0 0 0 0 0
Seizures (no. of animal having

seizures/no. of animals)

Week 1 0 0 0 0 0 0 0 2/30
Week 2 -8 0 0 0 0 0 0 0 0
Mortality (no. of animals

dying/no. of animals)

Week 1 0 0 0 2/30 0 0 0 5/30
Week 2 — 8 0 0 0 0 0 0 0 0
Haematology

Dose, mg/kg bw 0 |10 |50 [250 Jo 10 |50  [250
Erythrocytes, 10%%/L

Day 28 8.24 |18.94* |8.14 |8.34 8.04 |8.07 |812 |8.09
Day 56 871 876 ]9.08 [9.00 8.07 |8.63 |8.73** |8.49*
Leukocytes, 10%/L

Day 28 4.1 6.0 5.4 6.4** |54 |55 5.2 5.0
Day 56 4.5 3.0 |47 5.6 41 |4.0 4.6 3.2*
Haemoglobin, g/L

Day 28 154 160 151 155 148 145 148 145
Day 56 152 154 155 152 144 | 153* |153* |148
Haematocrit, L/L

Day 28 0.469 |0.489 |0.445 |0.445 |0.447 |0.438 |0.443 |0.436
Day 56 0.455 |0.457 |0.461 |0.453 |0.432 |0.461* |0.467* | 0.448
Mean cell Hb conc., g/L

erythrocyte

Day 28 330 327 341 342* 331 |330 335 333
Day 56 334 337 338 336 334 |332 327 331
Hepatoquick, sec

Day 28 33.1 ]29.8 |30.9 |28.2** |30.0 (288 |[30.0 |33.2
Day 56 33.1 |342 |341 |34.8 325 313 313 |305
Clinical chemistry

Dose, mg/kg bw 0 10 |50 [250 Jo |10 |50  [250
Alkaline phosphatase, U/L

Day 28 370 396 350 371 207 | 226 212 221
Day 56 217 296** | 274 254 190 195 171 180
Glutamate dehydrogenase, U/L
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Day 28 2.3 4.3* 3.3 3.4 3.4 34 2.6 3.3
Day 56 2.1 0.8 3.0 2.3 2.5 4.2 35 3.3
Creatinine, uM

Day 28 60 58 52 54 64 52* 52** | 46**
Day 56 52 49 44* 44** 42 46 45 41
Sodium, mM

Day 28 147 148 147 146 145 | 145 146 145
Day 56 145 145 144* | 144* 144 | 144 145 144
Potassium, mM

Day 28 6.0 5.8 5.4* 5.8 5.2 4.8 5.3 5.4
Day 56 6.0 5.2 5.8 5.3 4.8 4.9 5.1 4.8
Calcium, mM

Day 28 2.73 2.77 2.71 2.71 259 [256 |2.63 2.70*
Day 56 2.67 2.65 2.67 2.68 253 |2.60* |2.68** |2.69**
Chloride, mM

Day 28 98 100 101* |98 100 |[101 102 99
Day 56 100 101 99 100 102 102 102 102

Enzyme induction

N-demethylase, mU/g

Day 28 110.8 [126.4 |[127.9 |126.1 51.4 |50.0 49.1 51.0
Day 56 100.2 |127.0* |123.5 |153.3**|53.5 |50.4 |59.2 ]49.9
O-demethylase, mU/g

Day 28 8.5 10.1  |9.2 115* |7.8 7.9 7.2 6.9
Day 56 8.8 100 |94 9.8 7.5 7.2 7.9 7.1
Organ weights (day 28)

Absolute, mg

Thyroid 10 11 12 12* 9 10 10 10
Liver 10724 |11044 |11138 |12312* | 6481 |6697 |6859 |8213*
Kidney 1716 |1795 |1751 |1800 1144 1183 |1171 |1251*
Brain 1735 |1739 |1810* |1706 1627 | 1612 |1595 |1615
Relative, mg/100g

Thyroid 4 4 5 5* 5 6 6 6
Liver 4276 | 4205 |4342 |5021* |3980 |3947 |4039 |4766*
Kidney 684 684 684 736* 667 |697* |690 726*

*p < 0.05 compared to controls
**p < 0.01 compared to controls

3.12.1.2 Study 2 — 21-Day dermal rabbit study

Doc. 1A/ Section A6.3.2  Repeated dose toxicity
BPD Data set [IIA/ 21-Day dermal rabbit study
Annex Point V1.6.3

Reference Officia
|
use
only
Data protection Yes
Data owner Bayer CropScience

Companies with letters of
access
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Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation

Number
group
Control animals
Administration/
Exposure

Study design

Duration of treatment
Frequency of exposure
Observation period
Dermal

Area covered

Occlusion

Vehicle

Concentration in vehicle
Total volume applied
Duration of exposure
Removal of test substance
Controls

study

of animals per

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

OECD 410 Repeated Dose Dermal Toxicity Rodent: 21/28-day Study
(1981)

EPA FIFRA § 82-2 Repeated Dose Dermal Toxicity: 21 day study
(1982)

Yes

No

MATERIALS AND MethodS

NAK 4455 techn. (transfluthrin)

250987

As given in section 2

Liquid from 50C (solid below 50C), dark brown

95.0%

Test substance was stored at room temperature in laboratory cabinet and
kept stable throughout the study—Stable to October 1988. Test
substance was formulated before each treatment with Cremophor EL
(2% vlv) in sterile physiological saline. During application formulation
was kept homogenous on a magnetic stirrer. Stability confirmed by
analysis.

Rabbit

HC:NZW (New Zealand White)

Interfauna UK Limited, England

Male and female

10 — 16 weeks

Mean weight range at start of study 2.62 — 3.10 kg (males) and 2.52 —
3.27 kg (females)

5 rabbits/sex/group (except control and high dose group which had
10/sex/group)

Yes

Dermal

Group Dose, mg/kg bw % formulation
Control group 0 0

Low dose group

20

1

Mid dose group

200

10

High dose group

1000

50

21 days
5 days per week
14 days

>10 % of body surface
Semiocclusive

Cremophor EL (2% v/v) in physiological saline

0,1,10,50 %
2 mL/kg bw
6h

After exposure, treatment area cleaned with soap and water.

Vehicle
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Examinations
Observations
Clinical signs
Mortality

Body weight

Food consumption
Water consumption
Ophthalmoscopic
examination
Haematology

Clinical Chemistry

Urinalysis
Sacrifice and pathology
Organ Weights

Gross and histopathology

Other examinations

Statistics

Further remarks

Yes, observed daily.
Yes, observed daily.
Yes, weekly.

Yes, calculated weekly.
No

No

Yes, all rabbits before start of study, at end of treatment and end of
observation.

Parameters: Haematocrit, haemoglobin, mean cell haemoglobin
concentration, mean haemoglobin content of erythrocytes, erythrocyte
count, total and differential leukocyte count, thrombocyte count, mean
corpuscular volume of erythrocytes and coagulation time.

Yes, all rabbits before start of study, at end of treatment and end of
observation.

Parameters: glucose, total cholesterol, urea, total bilirubin, creatine, total
protein, alanine aminotransferase, aspartate aminotransferase, alkaline
phosphatase, inorganic phosphate, sodium, potassium, chloride,
calcium.

Not performed

Yes, all rabbits following autopsy (1 or 2 days after last treatment or
following observation period).
Organs: liver, kidneys, adrenals, testes, ovaries, spleen, brain, heart ,
lung and thyroid

Yes, all rabbits following autopsy (1 or 2 days after last treatment or
following observation period).
The following organs were collected for gross examination: treated and
untreated skin, thyroid, heart, lung, liver, kidneys, spleen, adrenals,
testicles, epididymis, ovaries, uterus and sternum.

All the organs were fixed in Bouin's solution. In addition parts of liver
and kidney were fixed in 10 % formalin calcium.

The following organs were examined histopathologically: liver, lung,
spleen, heart, kidney, adrenals (2x), thyroid (2x), testicles (2x),
epididymis (2x), uterus (3x), sternum, ovaries (2x), and untreated (skin
sample 1) and treated (skin sample 2) skin.

Skin: Treated skin was examined for skin toleration by examining for
redness (before start of study and 24 hours after each treatment) and
scored according to Draize and skin fold thickness in centre of exposure
area was measured (before start and on days 3, 8, 10, 14, 16 and 21).
Enzyme induction: All rabbits following autopsy were examined for
enzyme induction and triglyceride levels in the liver, specifically: N-
demethylase, O-demethylase, cytochrome P450 and triglycerides.
Arithmetic group means, standard deviations, and for the organ weights,
the upper and lower confidence limits, were calculated for body
weights, clinical chemistry, and organ weights. Data for test animals
was compared to data for control animals using the Mann-Whitney U
and Wilcoxon tests. Differences were considered significant at the 5%
and 1% probability levels.

Results and Discussion
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Observations
Clinical signs
Mortality

Body weight gain
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Sacrifice and pathology

Organ weights

and

Gross and histopathology

Other

No effects

No mortalities at any dose

No treatment related effects were observed (males at 1000 mg/kg/d had
slightly but significantly reduced weight as compared to controls on day
30 which remained within the normal physiological range).

No treatment related effects were seen. Males in the high dose group
were slightly but significantly lighter on day 30.

Not applicable

There were no toxicologically significant changes in haematology.
Males in the 20 mg/kg bw group had slightly but significantly decreased
MCH on day 23, as did females in the 200 mg/kg bw group.

No effects

Not applicable

There were no toxicologically significant changes in organ weights.
Males in the 20 mg/kg bw group had slightly but significantly increased
relative kidney weights. As this effect was not dose-related, it was
probably due to Nosema cuniculi infestation and was not considered of
any toxicological relevance.

The vast majority of gross pathology changes were localized to the
kidneys and included changes in colour and surface. This did not
appear to be a dose-related response as it occurred randomly throughout
the groups (including controls), and may be due to Nosema cuniculi
infestation. Additionally, colour change on the lung was noted in 3
animals, on the spleen in 2 animals, on the liver in 1 animal. One
animal had a cyst on its lung and another had emphysema.
Histopathology revealed a treatment related effect on skin in all of the
animals in the 1000 mg/kg bw dose group and in 7/10 of the animals in
the 200 mg/kg bw dose group. Effects included thickening of the
epidermis, hyperkeratosis, and in one animal, suppurative dermatitis. No
effects were seen in animals in the 20 mg/kg bw dose group. Nor were
effects noted in the 1000 mg/kg bw dose group 2 weeks after final
treatment, suggesting that skin damage is transient. No other organs
showed treatment related effects—nephropathy, lung cell infiltration
and liver cell necrosis occurred randomly throughout groups (including
controls).

Skin: Slight to moderate redness was noted in the 200 and 1000 mg/kg
bw dose groups up to day 12. As treatment progressed, scaling,
encrustation, swelling and red patches were noted in these groups, as
was increased skin fold thickness. Note that in table A6.3.2-1
“necrosis” is listed as an endpoint for skin evaluation. This is reported
as “necrosis” because it was reported as “necrosis” in applicant’s study,
however it is almost certainly not necrosis as histopathological
examination of the skin did not reveal necrosis nor did concurrent
Draize scoring suggest necrosis.

Enzyme induction: N-demethylase was induced in the male 200 and
1000 mg/kg bw dose groups and the female 200 mg/kg bw dose group
at end of treatment (days 23/34); no induction was seen at the end of the
observation period (day 38). Induction was not correlated with dose,
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Results and discussion

showed large variability was within normal physiologic parameters, thus
was not concluded to have toxicological significance. No induction was
seen in other dose groups.

Applicant's Summary and conclusion

Groups of 5 — 10 male and 5 — 10 female HC: NZW rabbits were
dermally dosed with NAK 4455 for 21 days (5 days/week) at doses of O,
20, 200 and 1000 mg/kg bw. Five rats/sex/group were sacrificed at the
end of the treatment period and the remainder were observed for a
subsequent 14 days and then sacrificed. = Haematology, clinical
chemistry, skin tolerance and liver enzyme induction were performed
for all animals as was gross and histopathology. This study fulfils
requirements of OECD 410 (1981), with the minor deviation that
clotting time was not measured, and provides a technically very
competent evaluation of toxicity to rabbits over 21 days.

The principal finding attributed to NAK-4455 was reddening of the
skin. No systemic effects were noted.

No treatment related effects were seen on body weight or feed
consumption. No treatment effects were seen on haematology, clinical
chemistry, enzyme induction, gross or histopathology. Statistically
significant changes in single parameters, lacking supporting biological
evidence of change in associated parameters including histopathology,
were not considered to be of toxicological relevance. At 1000 mg/kg
bwi/day, only minor localised effects at the skin application site were
found.

Based on this study, a lowest observed adverse effect level for systemic
effects was in excess of the highest dose tested (upper limit dose). The
no observed adverse effect level for systemic effects is thus 1000 mg/kg
bw for both sexes based on this study.

Based on the results of this study, the General Classification and
Labelling Requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
classification is deemed necessary.

Conclusion
LO(A)EL No systemic effects were seen, thus no LOAEL was established.
NO(A)EL NOAEL (systemic) was 1000 mg/kg bw in both sexes.
Other
Reliability 1
Deficiencies No
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted
Evaluation by Rapporteur Member State
Date 13-03-2007

Materials and Methods
Results and discussion
Conclusion

Reliability

The version of the applicant is acceptable

The version of the applicant is adopted

NOAEL systemic: 1000 mg/kg bw/day (highest dose tested)

NOAEL local: 20 mg/kg bw/day, on the basis of redness, scaling, encrustation,
swelling, red patches, increased skin fold thickness, thickening of the epidermis,
and hyperkeratosis.

1
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Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6_3.2-1. Main findings observed in male and female rabbits after subacute dermal exposure with

transfluthrin

Parameter 0 mg/kg bw 20 mg/kg bw 200 mg/kg bw 1000 mg/kg bw | dose-
response
+/-

m f m f m f m f m f

Number of animals | 10 10 5 5 5 5 10 10

examined

Enzyme induction | 126.5 |134.9 |135.1 |169.5 |164.4* |183.2* |146.7* |161.8 |- -

(N-demethylase) *

Skin

redness 0 0 0 0 2/5 4/5 10/10 |8/10 + +

scaling 0 0 0 0 5/5 5/5 10/10 |10/10 |+ +

red/swollen 0 0 0 0 2/5 0/5 8/10 9/10

necrotic f 0 0 0 0 0 0 1/10 6/10

increased skin fold 2/5 1/5 4/5 3/5 7/10 7/10 + +

thickness

Skin histopathology

(post treatment)

Thickening 0/5 0/5 0/5 0/5 4/5 3/5 5/5 5/5 + +

epidermis

Hyperkeratosis 0/5 0/5 0/5 0/5 0/5 2/5 2/5 5/5 + +

Suppurative 0/5 0/5 0/5 0/5 0/5 0/5 1/5 0/5

dermatitis

0 = no response, *p < 0.05 as compared to controls, **p < 0.01 as compared to controls, TNote that this is
not actual “necrosis,” for a more complete explanation, please see results section.

Table A6_3.2-2. Skin redness scores observed in male and female rabbits after a subacute dermal exposure

with transfluthrin
Mean redness score (Draize)

Male Da

Dose, mg/kg bw 01 2 3 4 5 6 7 8 9 10 |11 | 12 | 13-23

0 o/0 (0O |O |JO (O |O |O |O (O |O |O |O |O

20 o/0 (0O |O |JO (O |O |O |O (O |O |O |O |O

200 0|0 |02]|04]0 (O |O |O |O O |O |O |O |O

1000 0/03(07(13|11(07]02|0 |01(02]02|02(02]|0

Female Day
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Dose, mg/kg bw 01 2 3 4 5 6 7 8 9 10 |11 | 12 | 13-23
0 0|0 |0 |O |0 |O |O |O |O |O |O |O1]01]0
20 0|0 |0 |O |0 |O |O |O |O |O |O |O |O |O
200 0|0 |02]04|12|04]|0 |O |O |O |O |O |O |O
1000 0|0 |03/08|04|0 |O |03]01|01]01]01]|0 |O

0 = No response

3.12.1.3 Study 3 — 18-Week oral rat study

Doc
6.4.1/01

BPD Data set 1A/ Annex Point

VI.6.4

I11A/Section

A

Subchronic toxicity
18-Week oral rat study

Data protection
Data owner

Companies with letters of

access

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description

Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation
Number
group
Control animals
Administration/
Exposure

Duration of treatment

Frequency of exposure

Postexposure period
Oral

Type

Concentration

of animals

study

per

Official
use only

Reference

Yes
Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

US EPA FIFRA § 82-1 Subchronic Oral Toxicity (1984)

Yes

No

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

130187

As given in section 2

Liquid from 50°C (solid below 50°C), dark brown
95.0%

Verified by analysis during the study.

Rat

Bor:WISW (SPF-Cpb) (Wistar)

Winkelmann, Borchen

Male and female

6 weeks

Weight range at start of study 95-116 g (males) and 89-113 g (females)

10 rats/sex/group (except control and 5000 ppm groups which had an
additional 10 animals/sex/group—*“satellite groups”)

Yes

Oral (diet)

95-97 days (plus a 4-week exposure for satellite groups, for duration of
126-127 days)

Continuous (diet, ad-lib)

None

In food
Infood 0, 10, 50, 500, and 5000 ppm equivalent to
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VI. 6.4
Males: 0, 0.8, 3.5, 37.5 and 384.1 (397.2 in satellite group) mg/kg bw
Females: 0, 0.9, 4.4, 47.3 and 515.4 (487.5 in satellite group) mg/kg bw
Vehicle Test compound mixed with 1% peanut oil then food powder

Concentration in vehicle
Total volume applied
Controls
Examinations
Observations
Clinical signs
Mortality

Body weight

Food consumption
Water consumption
Ophthalmoscopic
examination

Haematology

Clinical Chemistry

Urinalysis

Sacrifice and pathology
Organ Weights

Gross and histopathology

95%
Not applicable
Diet with 1% peanut oil

Yes, observed twice daily.

Yes, observed twice daily.

Yes, weekly.

Yes, calculated weekly.

Yes, calculated weekly.

Yes, at start of study and in 13th study week and after 17 wks (satellite
groups), animals in 0 and 5000 ppm groups—surroundings of the eyes
and the anterior eye sections were examined for alterations, pupil reflex
test was made in a darkened room, transparent eye media and eye
fundus were examined after pupil dilation with an indirect
ophthalmoscope.

Yes, after approximately 5, 13 and 17 (satellite groups) weeks.
Parameters: Haematocrit, haemoglobin, mean cell haemoglobin
concentration, mean haemoglobin content of erythrocytes, erythrocyte
count, total and differential leukocyte count, erythrocyte morphology,
thrombocyte count, mean corpuscular volume of erythrocytes and
thromboplastin time.

Yes, after approximately 5, 13 and 17 (satellite groups) weeks.
Parameters: glucose, total cholesterol, urea, total bilirubin, creatinine,
total protein, alanine aminotransferase, aspartate aminotransferase,
alkaline phosphatase, glutamate dehydrogenase, anorganic phosphate, :
sodium, potassium, chloride, calcium, triglycerides, albumin, fluoride
(in bones and teeth).

Yes, after approximately 5, 13 and 17 (satellite groups) weeks following
ca. 16 hours fast.

Parameters: volume, specific gravity, sodium, potassium, calcium,
anorganic phosphate, chloride, protein, glucose, blood, ketone bodies,
bilirubin, urobilinogen, and after sedimentation: bacteria, epithelia,
erythrocytes, leukocytes, cylinders and crystals

Yes, at end of 13 weeks and end of 18 weeks (satellite groups) all
surviving animals were sacrificed and the following organs were
weighed: liver, kidneys, adrenals, testes, spleen, brain, heart, and lung.

Yes, at end of 13 and 18 weeks (satellite groups) all surviving animals
were sacrificed and the following organs subjected to gross pathology
(Animals dying spontaneously or becoming moribund and sacrificed
during treatment were autopsied as soon as possible and organs
subjected to gross pathology if not autolysed): aorta, eyes, eyelids,
cecum, colon, duodenum, extra-orbital lachrymal glands, brain,
Harderian gland, ureter, urethra, skin, hypophysis, larynx, ileum, bone
marrow (femur, sternum), mammary glands, musculature (thigh), sciatic
nerve, optic nerve, oesophagus, prostate, rectum, seminal vesicle,
salivary glands, sternum, trachea, vagina, spinal column, marrow
(cervical, lumbar, thoracic), tongue, thyroid, thymus, stomach, liver,
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Further remarks
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Clinical signs

Mortality

Body weight gain
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compound intake

Ophthalmoscopic
examination
Blood analysis
Haematology

Clinical chemistry

pancreas, kidneys, adrenals, urinary bladder, spleen, heart, lungs, uterus,
lymph nodes (cervical and mesenteric), femur, testes, ovaries,
epididymis, ears, and skeletal muscle. All organs were preserved in
Bouin’s solution.

Five micron tissue sections stained with haematoxylin and eosin were
prepared by Bayer. Tissues from all rats killed after 13 weeks of
treatment were examined by the Pathologist and subsequently sections
of liver, kidneys and thyroid gland from the animals killed after 18
weeks of treatment were examined. Sections of thyroid gland and
kidneys were stained with Periodic Acid Schiff and sections of kidneys
were also stained using Perl's method.

Enzyme induction: At sacrifice (13 weeks or 19 weeks for satellite
groups) animals were examined for enzyme induction in the liver,
specifically: N-demethylase, O-demethylase, cytochrome P450 and
carnitine acyl transferase.

Arithmetic group means, standard deviations, and for the organ weights,
differential blood counts, and fluoride concentrations, the upper and
lower confidence limits, were calculated for body weights, clinical
chemistry, and organ weights. Data for test animals was compared to
data for control animals using the Mann-Whitney U and Wilcoxon tests.
Differences were considered significant at the 5% and 1% probability
levels.

Results and Discussion

No effects

No treatment related mortalities were seen.

No effects

No treatment related effects were seen on food consumption or
compound intake. Males in the high dose group (both main and
satellite) had slightly but significantly increased water consumption.

No effects

A number of miscellaneous statistically significant effects occurred
which appear to have no toxicological significance due to lack of dose
response and/or lack of time dependence and were within normal
physiologic parameters for the effect.

A number of miscellaneous statistically significant effects occurred
which appear to have no toxicological significance due to lack of dose
response and/or lack of time dependence and were within normal
physiologic parameters for the effect.

Although they did not achieve statistical significance for all dose
groups, cholesterol was elevated outside normal parameters in females
in the high dose group (regular and satellite) at 6 weeks and in males
and females in the 500 ppm and high dose groups at 13 weeks (regular
and satellite) and 17 weeks (satellite only). Albumin levels were also
increased outside of normal parameters in the high dose groups for both
sexes at all time periods. Triglycerides were slightly but significantly
lowered in the 500 and 5000 ppm dose groups for both sexes at both
time points.

Fluoride content in bones and teeth was significantly increased in a dose
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Sacrifice and pathology
Organ weights

Gross and histopathology

Other

Materials and methods

dependent manner in male and female animals—statistical significance
of the increase was seen starting with the 50 ppm group.

A number of miscellaneous statistically significant effects occurred
which appear to have no toxicological significance due to lack of dose
response and/or lack of time dependence and were within normal
physiologic parameters for the effect.

No significant changes were seen in females. In males, protein levels in
the urine were significantly increased in the 5000 ppm (regular and
satellite) group at 13 and 17 weeks—protein was apparently increased in
males in the 50 and 500 ppm groups as well, but when normalized for
volume, no effect was seen. Additionally, various electrolytes were
increased in the high dose group in males, including sodium and
phosphate at 4-5 weeks, and sodium at 13 weeks.

Absolute and relative liver and kidney weights were increased in males
in the 500 and 5000 (regular and satellite) dose groups. In the females,
absolute and relative lung weights were increased in the 5000 ppm
(regular only) dose group, relative liver weights were increased in the
500 ppm dose group and absolute and relative liver weights were
increased in the 5000 ppm (regular and satellite) dose groups, relative
kidney weights were increased in the 5000 ppm (satellite only) dose
group.

At autopsy, enlarged liver was found in 3 males in the 500 ppm dose
group, 2 males in the 5000 ppm dose group, and 5 males in the 5000
ppm satellite dose group. Various other spontaneous pathologies not
related to treatment were also seen.

Centrilobular hypertrophy (liver) (minimal or moderate) was seen in
most animals in the high dose group (regular and satellite); minimal
centrilobular hypertrophy was seen in 8/10 males and 4/10 females in
the 500 ppm group. However, this is a normal liver adaptive response
and is not judged to be an adverse effect.

In the regular high dose group, degeneration of proximal convoluted
tubules was noted in all animals. However, in the satellite animals—
treated with 5000 ppm for 18 weeks—there was no evidence of
degeneration of the proximal convoluted tubules. In the kidneys of
males in the 500 and 5000 ppm groups a slightly increased number of
animals with yellow granular deposits in the epithelial cells of
basophilic cortical tubules was observed. However, as this effect was
also observed in control animals, a relation to treatment is doubtful. The
appearance of the deposits in the control and 5000 ppm satellite groups
suggest this is a normal change, perhaps intensified by treatment.

Male animals in the high dose and 500 ppm group were observed to
have increased hypertrophy of follicular epithelium of the thyroid. This
was not observed in female animals. This effect is probably secondary
to liver hypertrophy and thus not considered as a direct effect of
treatment.

Statistically significant increased levels of all liver enzymes were seen
in both sexes in the 5000 ppm group (with the exception of P450 in the
female rat).

Applicant's Summary and conclusion
Groups of 10 male and female Wistar rats were given NAK 4455 for
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Results and discussion

Conclusion
LO(A)EL

NO(A)EL

three months in diet at doses of 0, 10, 50, 500 and 5000 ppm. An
additional 10 rats/sex/group were given either 0 or 5000 ppm NAK
4455 in the diet for a total time period of 18 weeks. All rats were
sacrificed at the end of their respective treatment periods. Haematology,
clinical chemistry, urinalysis, liver enzyme induction, measurement of
fluoride levels, and gross and histopathology were performed on all
animals. This study largely fulfils requirements of US EPA FIFRA §
82-1 (1984), with the main exception that a recovery period for the high
dose satellite group was not performed as the animals were accidentally
dosed throughout this period. Due to the numerous other sub-chronic
and chronic studies available, and the type of results observed in this
study, this deficiency is not considered a critical deficiency.

No treatment induced changes in behaviour, appearance, mortality,
growth (weight), food or compound intake was observed. No treatment
related damage to the eye was observed.

The results from the gross pathology, histopathology, urinalysis clinical
chemistry and enzyme induction studies suggest that liver and kidney
effects occur in both sexes exposed to 5000 ppm and may begins at 500
ppm.

In the higher dose groups, liver weights were increased, liver enzymes
were induced and centrilobular hypertrophy and enlarged liver were
observed. These findings are clearly related to a liver adaptative
response rather than an adverse effect of the product. Additionally,
triglyceride levels were decreased, cholesterol levels were increased as
were albumin and alkaline phosphatase.

At 5000 ppm, increased kidney weights, increased protein in the urine
and reduced sodium in the urine were observed, as was increased water
consumption (males only). Degenerative alterations to the proximal
tubule were also noted; however these changes were reversible, as no
degeneration was seen in animals dosed with 5000 ppm for 18 weeks.
Moreover, no fibrosis or scarring was seen as would be expected if
damage were occurring.

A dose dependent increase in fluoride content in teeth and bones was
seen starting at 50 ppm, however no effect (e.g. softening) was seen on
bones examined histopathologically. Therefore, in the absence of any
other related finding, the increase in fluorine content was not regarded
as a toxicologically relevant nor as an adverse effect.

All males in the 500 and 5000 ppm groups showed hypertrophy of the
follicular epithelium of the thyroid. This may be a secondary result of
altered liver physiology.

The lowest adverse effect level in this study is 500 ppm (equivalent to
approximately 40 mg/kg bw) based on liver and kidney effects in both
sexes. The no observable adverse effect level is 50 ppm (equivalent to
approximately 4 mg/kg bw).

Based on the results of this study, the General Classification and
Labelling Requirements for Dangerous Substances and Preparations, as
stated in Annex IV to Commission Directive 93/21/EC, indicate that no
classification is necessary.

The lowest adverse effect level in this study is 5000 ppm (450 mg/kg
bw/day) based on liver and kidney damage in both sexes.
The no observable adverse effect level is 500 ppm (42 mg/kg bw/day).

X

X
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Other
Reliability
Deficiencies

1

In this study, the animals in the satellite groups were dosed for an
additional 4 weeks. The purpose of the 4-week observation undosed
observation period is to allow observation of reversibility or latency.
This is a not a critical deficiency in the study, although, it is likely that a
number of effects (e.g. enzyme induction) would have proved to be
reversible. Nonetheless, the existence of an appropriately performed
90-day oral study in a non-rodent species, 90-day inhalation study in
rats, and numerous chronic studies, obviate the need to duplicate this
study with an observation period.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Date
Materials and Methods
Results and discussion

Evaluation by Rapporteur Member State
14-03-2007

Applicants version is accepted

The main observations in the liver were: increased relative liver weight in both sexes at 500 ppm and
5000 ppm (14% and 44% in males, 17% and 28% in females), enlarged livers in males at 500 ppm
and 5000 ppm (3/10 and 2/10 vs. 0/10 in controls), and centrilobular hypertrophy in both sexes at 500
ppm and 5000 ppm (8/10 and 10/10 in males vs. 0/10 in controls, 4/10 and 9/10 in females vs. 0/9 in
controls).

In addition, in male rats at 500 and 5000 ppm the relative kidney weight was increased (11% and
14%) and thyroid hypertrophy is noted (10/10 and 10/10 vs. 0/10 in controls).

Further liver enzyme activities were increased and some clinical chemistry parameters altered.
Although in the results and discussion section (5.2) the applicant determines a LOAEL and NOAEL of
500 and 50 ppm respectively, in the final conclusion the applicant determines a LO(A)EL of 5000
ppm and a NO(A)EL of 500 ppm.

The RMS is of opinion that based on the magnitude of the responses observed a LO(A)EL of 500 ppm
and a NO(A)EL of 50 ppm is more appropriate

Conclusion LO(A)EL: 500 ppm (37.5 mg/kg bw/day), on the basis of increased liver weight
and centrilobular hypertrophy (both sexes), increased relative kidney weight
(males only) and effects on clinical chemistry parameters.
NO(A)EL: 50 ppm (3.5 mg/kg bw/day)

Reliability 2

Acceptability Acceptable

Remarks
Comments from ... (SPECIFY)

Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers and to applicant's
summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
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Table A6_4.1-1. Main clinical chemistry findings observed in male and female rats after subchronic
exposure to transfluthrin

Parameter | Unit | Controls (satellite | 10 ppm 50 ppm 500 ppm 5000 ppm (satellite

changed group) group)

Weeks post 5/6 13/ 14 17/18 | 5/6 13/14 | 5/6 13/14 | 5/6 13/14 5/6 13/14 17/ 18

treatment

Males

Cholesterol mM 2.28 2.48 211 2.32 243 2.35 2.48 2.39 2.66 (2.72) | 2.73 3.08**
(2.37) | (2.33) (3.09*%)

Triglycerides mM 1.16 171 1.24 0.97 1.30 0.91 111 0.74 1.04* 0.53** 0.87*(1.41) | 1.05
(1.19) | (1.54) (0.94)

Females

Cholesterol mM 241 2.35 2.29 257 2.55 2.33 2.36 2.53 2.30 2.64 2.62 2.69*
(250) | (2.20) (2.84%) (2.56*%)

Triglycerides mM 0.99 1.40 0.74 1.30* 1.28 0.80 1.04 0.78* 0.97* 0.62** 0.62** 0.57
(132 | @17 (0.67*%) (0.81**)

*=p<0.05;**=p<0.01

Table A6_4.1-2. Enzyme induction findings observed in male and female rats after subchronic exposure to
transfluthrin

Parameter Unit Controls 10 50 500 | 5000 ppm
changed ppm |ppm | ppm

Weeks post 13/14 |17/18 |13/14 |13/14 |13/14 |13/14 |17/18
treatment

Males

N-demethylase | mU/g | 131.5 |161.5 |129.1 |139.7 |122.6 |172.6* | 193.6

O-demethylase |mU/g | 10.6 [9.2 10.8 |9.0 8.8 17.5*%* | 16.4**

P450 nmol/g [30.1 |27.9 31.2 |31.0 30.8 |41.3** |33.8*
CAT!? U/g 0.30 |0.68 0.34 |0.33 0.42 |0.50* |1.01*
Females

N-demethylase |mU/g |65.9 |71.7 |71.7 |51.0 60.6 |80.4* |99.8+

O-demethylase |mU/g | 11.1 [9.2 114 9.3 11.5 |18.3** | 13.8+

P450 nmol/g [27.2 |19.4 25.7 |24.4 294 |25.6 26.6+

CAT! Ulg 1.06 |1.15 1.01 |1.08 1.45* | 2.63** | 4.48+

ICAT= Carnitine acyl transferase; * = p < 0.05 ; ** = p < 0.01, + = significance not tested

Table A6_4.1-3. Main pathological findings observed in male and female rats after subchronic exposure to
transfluthrin

Parameter | Controls 10 ppm 50 ppm 500 ppm 5000 ppm | Dose-
changed (satellite) (satellite) f/Spo“se
m f m f m f m f m f m f
Number of | 10 (10) 9 (10) 10 10 10 10 10 10 10 (10) 10 (10)
animals examined
Mortality 0/10 1/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 (0/10) | 0/10 (0/10)
(0/10) (0/10)
Liver
Relative ~ weight, || 3439 3479 3477 3452 3488 3785 3935* 4082** 4939** 4443%* + +
mg/100g (3074) (3651) (4712**) (4682**)
Gross  pathology || 0/10 0/9 0/10 0/10 0/10 0/10 3/10 0/10 2/10 (5/10) | 0/10 (0/10) | +
(enlarged) (0/10) (0/10)
Centrilobular 0/10 0/9 0/10 0/9 0/10 0/10 8/10 4/10 10/10 9/10 (7/10) + +
hypertrophy (0/10) (0/10) (10/10)
Kidney
Relative organ | 600 (616) | 637 615 636 624 676 668** 686 686* (701**) | 662 (677*) +
weight, mg/100g (638)
Yellow granular || 6/10 0/9 5/10 0/10 7/10 0/10 9/10 1/10 9/10 (10/10) | 0/10 (0/10)
deposits in || (8/10) (1/10)
basophilic tubules
Yellow granular || 5/10 1/9 5/10 0/9 6/10 0/10 9/10 1/10 10/10 10/10
deposits in || (10/10) (0/10) (10/10) (10/10)
proximal
convoluted tubules
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Degeneration 0/10 0/9 0/10 0/9 0/10 0/10 0/10 0/10 10/10 (0/10) | 10/10 (0/10)

prox. tubule (0/10) (0/10)

Thyroid

Hypertrophy 0/10 0/9 0/10 0/9 0/10 0/10 10/10 0/10 10/10 (3/10) | 0/10 (0/10)
(0/10) (0/10)

- = no difference from control,* = p < 0.05; **=p < 0.01

3.12.1.4 Study 4 — 3-month oral dog study

Doc I11A/Section A Repeated dose toxicity

6.4.1/02 3-month oral dog study

BPD Data set IIA/

Annex Point VI. 6.4

Reference Officia

|
use
only

Data protection Yes

Data owner

Criteria for data protection

Guideline study

GLP
Deviations

Test material
Lot/Batch number
Specification
Description
Purity

Stability

Test Animals
Species

Strain

Source

Sex

Age/weight at
initiation
Number
group
Control animals
Administration/
Exposure

Duration of treatment
Frequency of exposure
Postexposure period
Oral

of animals

study

per

Bayer CropScience

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex |

Guidelines and Quality Assurance

Yes

OECD Guidelines 409 (1981)

US EPA FIFRA § 82-1 Subchronic Oral Toxicity (1984)

Yes

No

MATERIALS AND MethodS

NAK 4455 (transfluthrin)

250987

As given in section 2

Solid

94.5%

Stability and homogeneity and content of test article in feed were
verified by analysis before beginning of study. Homogeneity and
content were verified monthly during study.

Dog

Beagle

Laboratory Research Enterprises, Inc. Michigan, USA

Male and female

4-6 months

Weight range at delivery 6.9-8.3 kg (males) and 4.6-7.8 kg (females)
4 dogs/sex/group

Yes
Oral (dietary)

97 days
Daily
None
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A Repeated dose toxicity

3-month oral dog study

Type
Concentration

Vehicle

Concentration in vehicle
Total volume applied
Controls
Examinations
Observations
Clinical signs
Mortality

Body weight

Food consumption
Water consumption
Ophthalmoscopic
examination

Haematology

Clinical Chemistry

Urinalysis

Sacrifice and pathology
Organ Weights

Gross and histopathology

In food

In food: 0, 50, 350, and 2500 ppm equivalent to 0, 1.9, 14, 93 mg/kg bw
Food consumption per day: 300 g (offered)

Test compound mixed with peanut oil (for dust control) then food
powder

95%

Not applicable

Diet

Yes, observed twice daily.

Yes, observed twice daily.

Yes, weekly.

Yes, recorded daily.

Yes, calculated weekly.

Yes, at study start and in 6" week and 13" week, animals were
examined for abnormalities of the eyes before and after pupil dilation
using the HeineBifocal Ophthalmoscope (miroflex type).

Yes, before the test and after 3, 6 and 13 weeks. Blood samples were
collected between the hours of 7.00 and 9.30 a.m. to reduce biological
variation caused by circadian rhythms. Blood samples were drawn from
the jugular vein into evacuated blood collection tubes.

Parameters: Haematocrit, haemoglobin, mean cell haemoglobin
concentration, mean haemoglobin content of erythrocytes, erythrocyte
count, total and differential leukocyte count, erythrocyte morphology,
mean corpuscular volume of erythrocytes, platelet count, reticulocyte
count, nucleated erythrocytes, Heinz bodies, methaemoglobin, and
thromboplastin time and partial thromboplastin time.

Yes, before the test and after 3, 6 and 13 weeks.
Parameters: glucose, total cholesterol, urea, total bilirubin, creatinine,
total protein, alanine aminotransferase, aspartate aminotransferase,
alkaline phosphatase, sodium, potassium, chloride, calcium, phosphorus,
triglycerides, lipids, lactate dehydrogenase, creatine kinase, gamma-
glutamyl transferase, ornithine carbamyl transferase, triiodothyronine
(T3), thyroxine (T4), albumin, alpha-, beta- and gamma-globulins.

Yes, before the test and after 3, 6 and 13 weeks.
Parameters: colour, appearance, pH, specific gravity, protein, glucose,
blood, ketone bodies, bilirubin, urobilinogen, and after sedimentation:
epithelia, erythrocytes, leukocytes, casts, mucous threads and crystals

Yes, at end of 13 weeks all surviving animals were sacrificed and the
following organs were weighed: liver, kidneys, adrenals, testes, spleen,
brain, heart, ovaries, pancreas, prostate gland, thyroid gland (with
parathyroid) and lung.

Yes, at end of 13 weeks all surviving animals were sacrificed and
organs examined.

The following organs were fixed in 4% formaldehyde solution and
embedded in paraffin wax, stained with haematoxylin and eosin and
examined histologically: adrenal glands, aorta, bone (sternum, femur,
including articular surface), bone marrow (femur, sternum), brain,
cervix, epididymides, oesophagus, eyes (fixed in Heidenhain’s Susa
solution), gall bladder, heart, kidneys, lachrymal gland (from nictating
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Repeated dose toxicity
3-month oral dog study

Other examinations

Statistics

Further remarks

Observations
Clinical signs
Mortality

Body weight

Food consumption and
compound intake
Ophthalmoscopic
examination

Blood analysis

Haematology

Clinical chemistry

Urinalysis
Sacrifice and pathology
Organ weights

membrane), large intestine (cecum, colon, rectum), liver, lungs, lymph
nodes (mesenteric, retropharyngeal), mammary gland area, optic nerves,
prostate gland, salivary glands (mandibular, sublingual), sciatic nerve,
skeletal muscle, skin, small intestine (duodenum, jejunum, ileum),
spinal cord, spleen, stomach, testes, thymus, thyroid gland, tongue,
trachea, urinary bladder, uterus, vagina, and all gross lesions.

Enzyme induction: At sacrifice (13 weeks) samples of liver from all
animals were examined for enzyme induction, specifically: N-
demethylase, O-demethylase, and cytochrome P450.

Hearing impairment: Animals were tested for hearing impairment using
a simple noise test before the test and at 13 weeks.

Arithmetic group means were calculated for continuous data and
medians were calculated for discrete data. Body weights, organ weights
and clinical laboratory data were assessed for significant differences
using univariate one-way analysis of variance. If distribution was
normal Dunnett test was applied to comparison of controls and treated
groups, if distribution was not normal, Steel test was applied.
Differences were considered significant at the 5% and 1% probability
levels.

Results and Discussion

No effects

No treatment related mortalities were seen. One female in the control
group became moribund due to severe bronchopneumonia and was
sacrificed.

Terminal body weights were equivalent across all groups in both males
and females. Body weight gain was slightly reduced in females in the
2500 ppm group and to a lesser extent in the 350 ppm group. Body
weight gain was also reduced in males in the 350 ppm group, but not the
2500 ppm group. However, due to the low magnitude and lack of dose
response, this effect was not considered of any toxicological
significance.

No treatment related effects were seen on food consumption or
compound intake.

No effects

There were no treatment related effects.

Plasma lipid, cholesterol and triglyceride concentrations were slightly
but significantly increased in both sexes in the 2500 ppm group at 3, 6
and 13 weeks. Calcium levels were slightly but significantly increased
in females in the 2500 ppm dose group at 13 weeks. T3 and T4 levels
were decreased in almost all treated females at 3 and 13 weeks.
However these changes were not dose-and time-related, and were thus
associated with liver induction rather than considered to be
toxicologically relevant . Alpha -2 globulin levels were increased in
females in the 2500 ppm group at 6 and 13 weeks.

No treatment related effects were seen.

Liver weights were increased in both sexes in the 2500 ppm group.
Thyroid weight was increased in females in the 2500 ppm group.

Page 234



Doc I11A/Section A
6.4.1/02

BPD Data set IIA/
Annex Point VI. 6.4

Repeated dose toxicity
3-month oral dog study

Gross and histopathology

Other

Materials and methods

Results and discussion

Conclusion
LO(A)EL

NO(A)EL
Other
Reliability
Deficiencies

No treatment related macroscopic findings were noted.

Centrilobular hypertrophy (liver) was seen in all animals in the high
dose group. Minimal single-cell necrosis was noted in the liver in one
female in the high dose group. No other treatment related lesions were
noted after histopathology.

Enzyme induction: Increased levels of N- demethylase were seen in
animals of both sexes in the 2500 ppm group, although it was only
statistically significant for males. Increased levels of P450 were seen in
animals of both sexes in the 2500 ppm group, although it was only
statistically significant for females.

Hearing impairment: No treatment related effects were seen.

Applicant's Summary and conclusion

Groups of 4 male and female beagle dogs were given NAK 4455 for
three months in diet at doses of 0, 50, 350 and 2500 ppm. All dogs were
sacrificed at the end of treatment. Haematology, clinical chemistry,
urinalysis, liver enzyme induction, hearing impairment tests, and gross
and histopathology were performed on all animals. This study fulfils
requirements of US EPA FIFRA § 82-1 (1984).

No treatment induced changes in behaviour, appearance, mortality, food
or compound intake was observed. No treatment related damage to the
eye or hearing was observed. No treatment related results were seen in
haematology or urinalysis studies.

The results from the clinical chemistry studies and histopathology
suggest that liver effects occurred in both sexes exposed to 2500 ppm.

In the higher dose groups, liver weights were increased, liver enzymes
were induced and centrilobular hypertrophy was observed, although no
lipid vacuolation was seen, suggesting an adaptive response rather than
any kind of damage. Additionally, lipids, cholesterol and triglyceride
levels were all increased.

Increased thyroid weights and decreased levels of thyroid hormones
were seen in female animals. This may be a secondary result of altered
liver physiology.

The lowest adverse effect level in this study is 2500 ppm (equivalent to
approximately 93 mg/kg bw) based on liver effects in both sexes. The
no observable adverse effect level is 350 ppm (equivalent to
approximately 14 mg/kg bw).

Based on the results of this study, the General Classification and
Labelling Requirements for Dangerous Substances and Preparations, as
stated in Annex 1V to Commission Directive 93/21/EC, indicate that no
classification is necessary

The lowest adverse effect level in this study is 2500 ppm (93 mg/kg
bw/day) based on liver effects in both sexes
The no observable adverse effect level is 350 ppm (14 mg/kg bw/day).

1
None

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide transparency as to the
comments and views submitted

Evaluation by Rapporteur Member State
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Date 15-03-2007

Materials and Methods
Results and discussion
Conclusion

The version of the applicant is acceptable

The version of the applicant is adopted

The version of the applicant is adopted

LO(A)EL: 2500 ppm both sexes (equivalent to
NO(A)EL: 350 ppm both sexes (equivalent to 14 mg/kg bw/d)

93 mg/kg bw/d)

22-3-2011: The NOAEL is not 50 ppm, because there are no statistical significant
effects and no dose effect relation with the dose of 350 ppm.

Reliability 1
Acceptability acceptable
Remarks
Comments from ... (SPECIFY)
Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Table A6.4.1 (02)- 1. Main findings observed in male and female dogs after a subchronic exposure to

transfluthrin

Parameter 0 ppm 50 ppm 350 ppm 2500 ppm dose-
response
+/-

m f m f m f m f m |f

Number of animals examined | 4 4 4 4 4 4 4 4

Mortality 0/4 1/4 0/4 0/4 0/4 0/4 0/4 0/4

Clinical signs 0/4 0/4 0/4 0/4 0/4 0/4 0/4 0/4

Terminal body weight (g) 9066 8138 10240 | 7411 [ 8646 7674 [ 9027 8252 - -

Body weight gain (g) 957 1448 1819 1536 492 1161 1139 812 - -

Clinical chemistry

Plasma lipids, g/L 34 3.1 4.1 3.4 44 3.5 7.2* 6.6* - -

Cholesterol, mM 3.95 3.79 4.83 3.98 4.76 4.10 6.81* 6.70* - -

Triglycerides, mM 0.45 0.43 0.53 0.47 0.62 0.49 0.95* 0.95* - -

Triiodothyronine (T3), nM 0.98 1.43 1.00 1.09 0.83 1.09 0.89 0.86* - -

Thyroxine (T4), nM 37.7 52.3 38.2 36.8* 33.0 48.7 35.6 29.2* - -

_I-2-globulin, g/L 4.3 3.5 4.0 35 4.2 3.6 5.1 4.8* - -

P450, nmol/g 15.0 13.6 14.8 14.8 154 154 17.2 18.2* - -

N-demethylase, nmol/min/g 140.3 137.8 145.2 160.0 185.8* 134.1 183.4* 201.8 - -

Liver

Absolute weight, g 306.1 230.0 300.0 245.7 306.0 263.5 398.1** 358.7** - -

Centrilobular hypertrophy 0/4 0/4 0/4 0/4 0/4 0/4 4/4 4/4 - -

Results shown only for week 13,* =p < 0.05; **=p <0.01
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3.12.1.5 Study 5 - 18-Week inhalation rat study

Doc I11A/Section A 6.4.3 Repeated dose toxici