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Behaviour of Fluoxastrobin (HEC 5725) in plants and animals

H. Reiner, A. Klempner and J. Kdster

1 Introduction

Fluoxastrobin (HEC5725) is a newly
developed fungicide for use in a variety
of cereals and various field crops. The
behaviour (metabolism) of this methoxy-
acrylate fungicide was investigated in
plant and animal studies using a radio-
labelled parent compound. The meta-
bolism studies were essential for the
identification of degradation products,
the elucidation of the metabolic path-
ways, the development of analytica
methods, the enforcement of maximum
residue limits (MRL's) and the dietary
risk assessment. The article is divided in
three sections describing the metabolism
in the relevant crops, in rats as a part of
the toxicological data package and in
the farm animals, i.e. lactating goat and
laying hens. The studies were conducted
using three different radioactive labels
(synthesis by BCS-R-PT, Wuppertal) as

For the sake of clarity, al information
given in the following text and in tables
focuses on the total amount of identified
and characterised compounds. The nu-
merous metabolites were grouped by the
rings or fragments of rings they still con-
tained (e.g. metabolites containing ring 3
and ring 4 were abbreviated as “3,4” in
tables, or metabolites containing rings 2,
3 and 4 were abbreviated as “2,3,4").

2 Behaviour in plants

Results of the metabolism in plants are
described for spring wheat (Stork,
2001 ac), tomatoes (Reiner, 2001 a-b)
and confined rotational crops (Neumann,
2001 a-c). The applied active substance
was a mixture of the E- and Z-isomer at
aratio of about 98/2 or 97/3 correspond-
ing to the fluoxastrobin formulations in
agricultural practice. The quantitation of
the parent compound and of the meta-

w
S

* denotes the ™“C radiolabel position

ring 1-label =
[chlorophenyl-UL-"“C]HEC 5725

ring 2-label =
[pyrimidine-2-1“C]HEC 5725

ring 3-label =
[methoxyiminotolyl-ring-UL-“CJHEC 5725

391



392

Pflanzenschutz-Nachrichten Bayer 57/2004, 3

bolites in the tables is expressed as
percent of the TRR (total radioactive
residue) and as mg/kg parent compound
equivalents.

2.1 Metabolism in spring wheat
Methodology:

The wheat studies (3 labels) were each
conducted with a seed dressing (FS 200
formulation, 55 g as/ha) followed by
two spray applications (EC 100 formula-
tion, each at 300 g as/ha aa BBCH
stages 32 and 69) using 1 m?2 planting
containers. The three studies simulated
the intended agricultural use of 655 g
a.s/hacalculated from the seed treatment
and up to three spray applications (each
at 200 g a.s./ha) in agricultural practice.
Forage, hay, straw and grain were sam-
pled. The extraction was conducted with
acetonitrile/water mixtures. For analysis,
the radioactivity was partitioned into an
organic phase (dichloromethane) and an

aqueous phase. Relevant solid residues
were further investigated following
chemical or enzymatic extraction proce-
dures. The metabolites were quantified
and analysed by radio-HPLC, and UV-
detectors were used for co-chromatogra-
phy with reference compounds. Radio-
activity of liquid samples was measured
by LSC (Liquid Scintillation Counting).
Radioactivity of solids was determined
following combustion and absorption of
14CO, in a specific scintillator liquid.

Findings:

In forage, the TRR’'s were relatively low
(0.02 to 0.06 mg/kg) because the plants
had been exposed to the seed treat-
ment only. The highest residues (74.7 to
80.0 mg/kg) were observed in straw at
maturity reflecting a worst case scenario
following spray applications, because the
residues were protected against wash-off
by rain in the vegetation hall and in the
greenhouse. Straw was the most impor-

Table 1: Fluoxastrobin and metabolites in spring wheat straw

Radiolabel ring 1-label ring 2-label ring 3-label

% of TRR| mg/kg | % of TRR| mg/kg | % of TRR | mg/kg
Fluoxastrobin (parent compound) 79.9 62.42 72.8 54.34 72.3 57.81
1,2,3,4 9.8 7.64 11.1 8.31 11.0 8.79
2,3,4 - - 3.2 2.39 3.8 3.04
1,2 0.6 0.43 1.0 0.74 - -
3,4 - - - - 0.8 0.66
1 8.3 2.57 - - - -
Sum identified 93.5 73.05 88.1 65.78 87.9 70.31
Characterised” o8 2.59 10.5 7.81 9.9 7.95
Subtotal identified and charac- 96.8 |7565| 985 |7359| 979 |7826
Non-extractable residue 3.2 2.5 1.5 1.09 2.1 1.69
Total 100 78.14 100 74.68 100 79.95

* Non-identified metabolites, characterised by extraction procedure and partitioning (DCM, H,O phase) or
exhaustive extraction (microwave extract), followed by HPLC chromatography.
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Table 2: Fluoxastrobin and metabolites in spring wheat grain

Radiolabel ring 1-label ring 2-label ring 3-label
% of TRR| mg/kg | % of TRR | mg/kg | % of TRR | mg/kg

Fluoxastrobin (parent compound) 86.0 0.45 51.6 0.30 63.0 0.45
1,2,3,4 4.2 0.02 3.2 0.02 4.7 0.03
2,3,4 - - 3.0 0.02 5.0 0.04
1 1.2 0.01 - - - -
Carbohydrates (natural products) - - 171 0.10 - -
Sum identified 91.5 0.48 75.0 0.43 72.7 0.51
Characterised* 2.1 0.01 19.4 0.11 22.9 0.16
Subtotal identified and charac-

o~ 93.6 0.49 94.4 0.54 95.6 0.67
Non-extractable residue 6.4 0.03 5.7 0.03 4.4 0.03
Total 100 0.53 100 0.57 100 0.71

* Non-identified metabolites, characterised by extraction procedure and partitioning (DCM, H,O phase) or
exhaustive extraction (enzymatic treatment), followed by HPLC chromatography.

tant plant material for the isolation and
identification of metabolites. The TRR's
in grain were significantly lower and
ranged from 0.53 to 0.71 mg/kg.

In total, about 93-99 % of the TRR
was either identified or characterised in
each RAC (raw agricultural commodity).
About 1-6 % of the TRR remained unex-
tracted in the solids, and was not further
investigated.

As an example, the quantitation of meta-
bolite groups (see explanations of me-
tabolite groups based on ring systems
in the introduction) is shown for straw
(Table 1) and grain (Table 2).

The numerous identified structures in
different matrices of plant and animal
samples are shown in a common pro-
posed metabolic pathway (Figure 3).
The investigation of the nature of the
residue revedled that the TRR in hay,
straw, and grain consisted mainly of
unchanged parent compound (52-88 %).
Forage, which was exposed to a seed
treatment only, contained less parent
compound (22-27 % of the TRR) on a

very low absolute level (TRR <0.01
mg/kg).

Despite of the generally high amounts of
parent compound, the metabolism of
fluoxastrobin revealed a very complex
pattern in spring wheat, and a total of
37 metabolites was identified. Most of
these metabolites contained all four rings
or at least three rings plus fragments of
the dioxazine ring (ring 4). In addition
to the identified substances, numerous
minor metabolites or metabolite groups
(most of them far below 1 % of the TRR)
were characterised by the extraction pro-
cedure, partitioning behaviour and reten-
tion time in an optimised HPL C analyti-
cal system.

2.2 Metabolism in tomatoes
Methodology:

The tomato plants were sprayed three
times with fluoxastrobin (SC 360 formu-

lation, each at 144 g a.s./ha, 432 g a.s./ha
in total) using only two labels (ring 1-
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label and ring 3-label) because they were
the most efficient onesfor the elucidation
of the metabolism in crops as was con-
cluded from the resultsin wheat. The me-
tabolism studies simulated an intended
use pattern of up to four spray applica
tions at 108 g a.s./ha each amounting to
432 g as/hain total. The tomato plants
were cultivated in a greenhouse.

Thefirst spray application was conducted
when small tomatoes were visible. The
second spray application was 14 days
later when the majority of the fruit had
reached about 50 % of their final sizeand
the third spray application was per-
formed when about 30 % of the fruit
showed the typical ripe colour (17 days
after the second application). Tomato
fruits were harvested three days after the
final treatment. Red and dlightly red
tomatoes were rinsed with methanol, and
both fruits and surface wash solution
were analysed.

Findings:

The TRR in the harvested tomatoes
amounted to 0.418 mg/kg (ring 1-label)

and 0.635 mg/kg (ring 3-label). Themain
portion of the TRR was found in the sur-
face wash solution (91.1-91.5 %). The
part of the TRR found inside the tomato
fruit proved to be aimost completely ex-
tractable (8.2-8.7 %). Thusin total, about
99.8 % of the TRR was extracted, and
only 0.2 % remained unextracted in the
solids. Parent compound and 4 metabo-
lites were identified. Unchanged fluoxa-
strobin clearly constituted the main com-
ponent and represented about 98 % of the
TRR.

Several minor metabolites were charac-
terised by the extraction procedure and
retention timein the optimised HPLC an-
aytical system. The results of the two
metabolism studies on fluoxastrobin in
tomatoes are summarised in Table 3.

2.3 Metabolism in confined rotational
crops

Methodology:
Additionally, the behaviour of fluoxa-

strobin was investigated for representa-
tive crop groups in confined rotational

Table 3: Fluoxastrobin and metabolites in tomato fruits

Radiolabel ring 1-label ring 3-label

% of TRR mg/kg % of TRR mg/kg
Fluoxastrobin (parent compound) 98.0 0.410 98.0 0.622
1,2,3,4 0.3 0.001 0.4 0.003
1,2 0.4 0.002 - -
3,4 - - 0.3 0.002
Sum identified 98.7 0.413 98.7 0.627
Characterised” 1.0 0.004 1.1 0.007
Subtotal identified and characterised 99.8 0.417 99.8 0.634
Non-extractable residue 0.2 0.001 0.2 0.001
Total 100 0.418 100 0.635

* Non-identified metabolites, characterised by extraction procedure and HPLC chromatography. Several

compounds were characterised; each of them was <0.002 mg/kg.
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crop studies (3 labels) after root uptake of
parent compound and soil metabolites.
Fluoxastrobin was sprayed onto the soil
of 1 m2 planting containers (846 g a.s/ha
for ring 1-1abel, 841.5 g a.s./hafor ring 2-
label, and 683 g a.s./ha for ring 3-label).
The differences in the applied amount
reflected the maximum annual amount in
agricultural practice in relevant target
crops when the respective study was
started. Spring wheat (cerea, small
grain), Swiss chard (leafy crop) and
turnips (root crop) were sown after 30
days and grown to maturity. The same
cropswere again cultivated when the har-
vest of crops of the first rotation was

completed, and a third time after finish-
ing the second rotation. Seven plant sam-
ples (wheat forage, wheat hay, wheat
straw, wheat grain, Swiss chard, turnip
leaves and turnip roots) were extracted
and analysed for each rotation for al la-
bels. Plants were grown in the green-
house or in the vegetation hall of the
Bayer testing facility.

Findings:

The total radioactive residue was low in
al crops of al rotations (table) and
ranged from 0.01-2.44 mg/kg. Differen-
tiating the level of TRR by sample mate-

Table 4: Total radioactive residues in rotational

crops grown in soil treated with fluoxastrobin

Total radioactive residues
Crop |SamPple | Rotation| in parent compound
material equivalents (mg/kg)
Radiolabel

ring ring ring

1-label | 2-label | 3-label

Wheat| Forage |First 0.10 0.12 0.17
Second | 0.11 0.20 0.11

Third 0.05 0.18 0.23

Hay First 2.03 0.71 0.50
Second | 0.31 1.07 0.54

Third 0.18 0.55 0.37

Straw | First 2.38 2.44 1.41
Second | 1.10 1.72 1.31

Third 0.21 0.75 0.56

Grain First 0.04 0.11 0.04
Second | 0.03 0.13 0.04

Third 0.04 0.07 0.03

Swiss | Leaves | First 0.19 0.16 0.08
chard Second | 0.15 0.11 0.07
Third 0.04 0.14 0.06

Turnip | Leaves | First 0.06 0.06 0.02
Second | 0.06 0.05 0.03

Third 0.01 0.06 0.02

Roots | First 0.03 0.03 0.01
Second | 0.03 0.02 0.01

Third 0.01 0.01 0.01

rials, it was generally highest in
wheat straw and hay and lowest in
turnip roots and leaves. In the
three different studies, the follow-
ing ranges of TRR were deter-
mined:
e First rotation:
0.03-2.38 mg/kg (ring 1-label),
0.03-2.44 mg/kg (ring 2-1abel),
0.01-1.41 mg/kg (ring 3-1abel),
e Second rotation:
0.03-1.10 mg/kg (ring 1-1abel),
0.02-1.72 mg/kg (ring 2-1abel),
0.01-1.31 mg/kg (ring 3-1abel),
e Third rotation:
0.01-0.21 mg/kg (ring 1-1abel),
0.01-0.75 mg/kg (ring 2-1abel),
0.01-0.56 mg/kg (ring 3-1abel).

Comparing the results from the
threerotations (Table 4), adecline
from the first to the third rotation
was noticeable for the commaodi-
ties with the highest amount of
TRR, i.e. especialy for wheat
straw and also for wheat hay. In
al other commodities, the TRR
was very low to begin with and
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varied around that low level for all three
rotations (0.01-0.06 mg/kg for turnip
commodities, 0.03-0.13 mg/kg for wheat
grain, and 0.04-0.23 mg/kg for wheat for-
age and Swiss chard |eaves.

The metabolic pattern observed for flu-

oxastrobin in succeeding crops was well
comparable for all tested cropsand for all
three rotational crop studies.

As an example, the quantitation of me-
tabolite groups of straw is shown in
Table5- Table 7.

Table 5: Fluoxastrobin and metabolites in wheat straw of the confined rotational

crop study conducted with ring 1-label

Compound / Rotation First rotation Second rotation Third rotation
% of TRR| mg/kg | % of TRR| mg/kg | % of TRR | mg/kg

Fluoxastrobin (parent compound) 49.5 1.18 35.6 0.39 26.3 0.06
1,2,3,4 24.8 0.58 26.8 0.29 27.8 0.06
1 7.0 0.17 19.4 0.21 16.3 0.03
Sum identified 81.3 1.93 81.8 0.90 70.4 0.15
Characterised” 15.1 0.36 9.6 0.11 15.9 0.03
Subtotal identified and charac-

e 96.4 2.29 91.4 1.00 86.3 0.18
Non-extractable residue 3.6 0.09 8.7 0.10 13.7 0.03
Total 100 2.38 100 1.10 100 0.21

* Metabolites were characterised by extraction behaviour, phase partitioning and chromatographic behav-

iour, each of them amounted to <0.03 mg/kg

Table 6: Fluoxastrobin and metabolites in wheat straw of the confined rotational

crop study conducted with ring 2-label

Compound / Rotation First rotation Second rotation Third rotation
% of TRR| mg/kg | % of TRR | mg/kg | % of TRR | mg/kg
Fluoxastrobin (parent compound) 221 0.54 26.0 0.45 7.4 0.06
1,2,3,4 33.2 0.81 18.1 0.31 6.5 0.05
2,34 224 0.55 23.2 0.40 43.3 0.33
1,2 1.3 0.03 n.d.* n.d.* n.d.* n.d.*
Sum identified 78.9 1.93 67.4 1.16 57.2 0.43
Characterised* 16.5 0.40 25.4 0.44 30.4 0.23
Subtotal identified and charac-
terised 95.4 2.33 92.9 1.6 87.6 0.66
Non-extractable residue 4.6 0.11 7.2 0.12 12.4 0.09
Total 100 2.44 100 1.72 100 0.75

n.d.* Not detected or not further analysed due to very low residues (<0.01 mg/kg)
** Metabolites were characterised by extraction behaviour, phase partitioning and chromatographic behav-

iour, each of them amounted to <0.09 mg/kg
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Table 7: Fluoxastrobin and metabolites in wheat straw of the confined rotational

crop study conducted with ring 3-label

Compound / Rotation First rotation Second rotation Third rotation
% of TRR| mg/kg | % of TRR | mg/kg | % of TRR | mg/kg

Fluoxastrobin (parent compound) 28.0 0.40 26.2 0.34 21.9 0.12
1,2,3,4 37.6 0.53 29.1 0.38 21.8 0.12
2,3,4 15.3 0.22 14.1 0.18 23.2 0.13
3,4 0.8 0.01 0.6 0.01 0.9 0.01
Sum identified 81.7 1.15 69.9 0.92 67.8 0.38
Characterised * 12.0 0.17 23.6 0.31 22.8 0.13
Subtotal identified and charac-

terised 93.7 1.32 93.6 1.23 90.6 0.51
Non-extractable residue 6.3 0.09 6.4 0.08 9:8 0.05
Total 100 1.41 100 1.31 100 0.56

* Metabolites were characterised by extraction behaviour, phase partitioning and chromatographic behav-

iour, each of them amounted to <0.09 mg/kg

3 Behaviour in animals

3.1 Biokinetics and metabolism
in the rat

The biokinetic behaviour and metabo-
lism was studied in the rat (Klempner,
2001 and 2002, and Neumann, 2001d)
using fluoxastrobin with the **C radio-
label inring 1, ring 2 and ring 3. Quan-
titative whole body-autoradiography
(QWBA) studies were aso conducted to
describe the distribution kinetics of the
total radioactivity in the various organs
and tissues of the rat (Neumann and
Weber, 2001a and b, and Neumann and
Weber, 2002).

3.1.1 Absorption, distribution and ex-
cretion

Methodology:

Groups of young adult male and female

Wistar rats were given a single oral dose
of the test compound, as a suspension
in 0.5 % aqueous tragacanth, according
to the following treatment and sampling
schedule (Table 8).

Samples for analysis of radioactivity were
collected separately from each animal.
Blood was separated into plasma and red
blood cells. Skin, gastrointestinal tract,
organs, tissues and the residual carcass
were weighed immediately after dissec-
tion, lyophilised and homogenised. Ali-
quots were withdrawn for determination
of radioactivity by combustion. Adren-
als, thyroids, ovaries, rena fat and uterus
were dissolved in a tissue solubiliser
prior to the determination of radioactivity
by direct scintillation counting. All other
solid tissue samples were combusted in
an oxygen atmosphere, the “CO, was
trapped and subjected to liquid scintilla-
tion counting (LSC). Biokinetic parame-
ters were calculated from the total ra-
dioactivity measured in plasma samples.
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Table 8: Survey of the rat metabolism experiments

Test |“C label| No. and sex | Dose level |Duration | Sample material | Sample intervals
no. |position | of animals | and route | (hours) (hours post administration)
A1 |Ring1| 4males |1mg/kgoral| 48 |expired air 4,8, 24,48, (72)
A2 | Ring 2 (A1-A2) | urine 4,8, 24,48, (72)
A3 | Ring 3 72 (A3) | faeces 24,48, (72)
GIT, skin, carcass | 48 or 72 (at sacrifice)
g; 2::3 ; 4males |1mgkgoral| 48 |plasma ;_0322 2086249&’"2‘“
B3 | Ring 3 urine 4,8, 24,48
C |Ring 3 | 4 females faeces, 24,48
tissues, organs, .
carcass g 48 (at sacrifice)
D |Ring3 | 4males | 100 mg/kg 48 | plasma 5,10, 20, 40, 60, 90 min.,
oral 2,3,4,6,8,24,32,48h
E | Ring 3 | 4 females urine 4,8, 24,48
faeces 24,48
gsliu;ii’n?rg; 22 ss 48 (at sacrifice)
F |[Ring3 | 4males [1mg/kgoral;j 48 |plasma 5, 10, 20, 40, 60, 90 min.,
repeated 2,3,4,6,8,24,32,48 h
G |Ring3 | 4females | dose test urine 4,8, 24,48
(14 x unlabelled faeces 24, 48
1x 143.”|§be.|ed) tissues, organs, |48 (at sacrifice)
GIT, skin, carcass
H1 |Ring 1| 4males |1mg/kgoral;] 30 |bile 4, 8,24, (30)
H3 | Ring 3 bile-duct 24 | urine 4, 8,24, (30)
cannulation faeces 24, (30)
experiment GIT, skin, carcass | 24 or 30 (at sacrifice)
11 R@ng 1 50r8 |3 mgkg oral; 168 ' 1,4, .8, 24, 48,72, 96, 120: 144,
12 R!ng 2 males (QWBA) I (1,12, | urine 168 in _d_ependence of the time
I3 | Ring 3 J1,J2) of sacrifice
J1 R!ng 1 50r8 48 24, 48, 72, 96, 120, 144, 168
J2 R!ng 2 females (13, J3) faeces in dependence .o.f the time
J3 | Ring 3 ’ of sacrifice

whole body as
well as tissues
and organs

1,4, 8, 24, 48, 72, 120, 168
(time of sacrifice for
1 animal, each)
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Curve-fitting software (TOPFIT v.2) was
used to calculate biokinetic parameters
by plasma curve analysis. The standard
2- or 3-compartment model was applied
for curve fitting computations.

Findings:

Absorption

Fluoxastrobin was rapidly and com-
pletely absorbed from the gastrointestinal
tract (GIT) of rats. In al tests, maximum
plasma concentrations were reached at
0.2-8 hours after administration.

The degree of absorption was determined
by two bile-duct cannulation experiments
(H1, H3). The major portion, about 77 or
87 % of the dose was excreted via the
bile, 3or 5% intheurineand 11 % in the
faeces. The rate of biliary and renal ex-
cretion together amounts to about 80 or
92 %. Together with the amount that re-
mained in the carcasses (4 or 6 %), it can
be concluded that the administered dose
was nearly quantitatively absorbed. The
considerable amount of radioactivity
found in the bile and faeces was a proof
for asignificant enterohepatic circulation
process between the small intestine and
liver. The fact that no parent compound
was detected in the bile fluid indicates a
definite first pass effect in the liver.

Distribution

The administered radioactivity was
rapidly distributed to all tissues after oral
administration of fluoxastrobin. This is
visualised exemplarily in the whole-body
autoradiogram in Figure 1 and quantita-
tively in Figure 2. Thereafter, all tissue
concentrations declined rapidly and at
48 hours al tissue concentrations were
closeto, or below, the limit of quantifica-
tion. The highest concentrations of ra-

dioactivity were always detected in the
organs and tissues responsible for meta-
bolism and excretion, i.e. in liver, kid-
neys, and urinary bladder aswell asinthe
gastro intestinal tract. The radioactivity
remaining in the body including the gas-
trointestinal tract at sacrifice (48 hours)
was generally low. It amounted to about

1% of the dose in the tests with the ring

1- and ring 2-label of fluoxastrobin (B1,

B2), and to 0.3 - 0.7% in the low-, high-

and multiple-dose experiments with the

ring 3-label.

Comparing the results obtained for the 3

different labels of fluoxastrobin, the con-

centration of residuesin many tissues are

by a factor of 2-5 higher for the ring 1-

and ring 2-label than for the ring 3-1abel.

Thisis most likely caused by a different

distribution and excretion behaviour of

the different label specific metabolites.

However, irrespective of label, dose and

sex of the test animal, no accumulation of

fluoxastrobin-related residues was ob-
served. The following conclusions were
drawn from all rat studies:

o fast absorption of the radioactivity from
the gastrointestinal tract,

e fast distribution of the radioactivity
within the blood and most organs and
tissues of the body with a strong pref-
erence to the excretory and metabolis-
ing organs like liver and kidneys,

e low concentrations of radioactivity in
glandular organs or tissues, which are
involved in the regulation of hormones
(e.g. adrenal and thyroid gland, ovary
and uterus of female rats or testes of
male rats),

e low concentrations of radioactivity in
brain and spinal cord,

e significant decline of concentrations
within timein all organs and tissues of
male and female rats,
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e concentrations of radioactivity of less e nolong-lasting retention of radioactiv-

than the limit of quantitation or even ity in specific organs or tissues,

less than the limit of detectionin most e similar distribution pattern of radioac-
organs and tissues of male and female tivity in male and femalerats.

rats at test termination (48 or 168 hours

after dosing),

o - 2
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Fig. 1: Whole body radioluminogram showing the distribution of radioactivity in organs and
tissues of the rat 4 hours after oral administration of [chlorophenyl-UL-*C]fluoxastrobin

1.4

1.2+

0.8

0.6

0.4

concentration (pug/g fresh weight)

0.2

=,

L[

h p. appl.

(= — 7
==L NS S s
o X @ o - - 2 = o = 1
o V=0 ® g @ = = g S0 S =
e} t:**%ﬁ%?%%@;wcvn> Sr=® =48
D 88T 8832882555828 20
= = QoM g SO0 w® DT >
5E82c2 95T ESTS0855855800
s 87 s 2 o o SECITET =2
o [a ] 28 028F2 >E
o] e c Qe cf [<I]
o £ o} HDEES 285
=) m = kel 2= 0
o < '_U)g

Fig. 2: Total radioactive residues after oral administration of [chlorophenyl-UL-"“C]fluoxastrobin
at a rate of 3 mg/kg body weight
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Excretion

The expiration tests (A1-A3) revealed that
only a minor percentage (0.02-0.24 %
during 48 hours) of the administered
dose was expired viathe air.

The major route of elimination was bil-
iary and therefore faecal. Already, within
48 hours after dosing, about 70-90 % of
the total administered dose was excreted
in faeces, and only 11-20 % in urine.
Hence, excretion of fluoxastrobin related
residues occurred fast and at a high rate
(Table 9).

3.1.2 Metabolism
Methodology:

Urine and bile samples as well as faecal
extracts were analysed by radio-HPLC.

All mgjor metabolites were quantified
and then identified by HPLC co-chro-
matography with reference compounds
using two independent optimised chro-
matographic methods with different se-
lectivity. Prominent metabolites in bile,
urine and faeces were isolated by micro-
preparative HPLC and identified by LC-
MS/MS.

Findings:

In the rat, parent compound was found
in small quantities only. It accounted for
<1 - 8.3 % of the administered dose with
the exception of the two high dose ex-
periments (D, E). There the percentage
of the unchanged parent compound ac-
counted for about 43 % (female rats) and
54 % (male rats) of the dose.

Table 9: Cumulative excretion of fluoxastrobin

Test | Label Dose Sex T Urine | Faeces | Bile | Sub-total | Body | Total
no. mg/kg bw [hours] | % % % % % %
Al 1 1 M 48 13.6 77.0 - 90.9 15 92.4
A2 2 1 M 48 121 73.3 - 85.5 1.3 86.8
A3 3 1 M 72 16.9 80.3 - 97.3 0.3 97.6
B1 1 1 M 48 13.2 76.4 - 89.6 1.8 91.4
B2 2 1 M 48 12.0 .7 - 83.6 1.2 84.9
B3 3 1 M 48 20.0 84.7 - 104.7 0.7 | 105.5
C 3 1 F 48 20.2 70.4 - 90.6 0.5 91.1
D 3 100 M 48 15.0 91.1 - 106.0 0.3 | 106.3
E 3 100 F 48 11.0 86.4 - 97.4 0.4 97.7
F 8 15x1 M 48 194 741 - 93.6 0.7 94.3
G 3 15x 1 M 48 18.5 78.1 - 96.6 0.4 97.0
H1 1 1 M 30 3.2 113 | 77.3 91.9 6.4 98.3
H3 3 1 M 24 4.8 106 |87.4 | 102.8 3.8 | 106.6
11 1 3 M 168 15.6 86.4 - 102.0 - -
12 2 3 M 168 10.6 98.8 - 109.4 - -
13 8 8 M 48 18.8 77.0 - 95.8 - -
J1 1 3 F 168 124 87.0 - 99.5 - -
J2 2 3 F 168 15.7 94.3 - 110.0 - -
J3 3 3 F 48 17.5 80.0 - 97.5 - -

M = male, F = female, T= test duration
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In rats, fluoxastrobin was degraded ex-
tensively and in total 51 metabolites were
identified (Table 10). About 53-90 % of
the total administered dose were identi-
fied. Furthermore, 8-28 % were charac-
terised by the HPLC elution behaviour.
In two experiments conducted with ring
1-radiolabel (B1, H1), an additional polar
peak region accounted for 6-9 % of the
total administered dose. In total, the rate
of identification and characterisation was
high for al experiments.

Metabolites, which still contained all
4 rings or rings 1,2,3 and fragments of
ring 4, aways represented the largest
group of metabolites (about 12-45 % of
the total administered dose). In the bile,
most of the metabolites were various
hydroxy, hydroxy-methoxy and multiple-
hydroxy metabolites of fluoxastrobin

conjugated with glucuronic acid. The
corresponding non-conjugated aglyca
were found mostly in faeces.

Cleavage of the chlorophenyl moiety of
fluoxastrobin led to the des-chlorophenyl
metabolites (2,3,4 ring metabolites), of
which HEC 5725-des-chlorophenyl and
HEC 5725-des-chlorophenyl-dioxazine-

OH are the most important ones (8-15 %
and 3-14 % of the total administered
dose, respectively).

Cleavage of the ether bridge between the
pyrimidine ring and the methoxyimino-
tolyl ring of fluoxastrobin ended in 1,2
ring metabolites (about 5-10 % of the
dose). Metabolites of this group are
HEC 5725-phenoxy-hydroxypyrimidine,
HEC 5725-4-OH-pyrimidine-OH and its
conjugates.

Table 10: Metabolite identification and quantification

Test no. B1 H1 A2 | B2 | A3 | B3 C D E F G H3
Label 1 1 2 2 8 3 3 3 3 3 3 3
Dose 1 1 1 1 1 1 1 100 | 100 [15x1|15x1 1
(bile exp.) (bile exp.)
Sex male | male | male | male | male | male |female | male |female| male |female| male
[h] 48 30 48 48 72 48 48 48 48 48 48 24
HEC 5725 32| 83 05| 10| 63| 17| 25 | 538 43.0 711 75 7.6
1,2,3,4* 40.3| 41.2 | 344|269 | 16.9 | 36.9 | 27.5 | 129 | 24.6 | 29.1 | 35.0 | 40.8
2,34 - - 204 | 233|29.9| 221|241 | 146| 13.0 | 172 | 148 | 205
3,4 - - - - 107 97| 79 39| 38 81| 22 10.6
3 - - - - 62| 37| 38 471 1.2 39| 1.0 2.0
1,2* 98| 53 57| 61| - - - - - - - -
SumA 53.4 | 54.8 | 61.1| 57.3| 69.9| 74.2| 65.7 | 89.9 | 85.6 | 65.4 | 60.5 81.2
Sum B 19.8 | 28.3 | 22.0| 23.6 | 19.7 | 19.9 | 18.6 83| 87 |[18.0 135 | 20.2
Polar peak* | 9.9 | 5.9 - - - - - - - - - -
Sum C 83.189.1 | 83.1|80.9| 90.0| 94.2| 845 | 986 | 945 | 83.8 | 74.0 |101.8

* characterised by HPLC elution behaviour; contained at least 7 metabolites each at <5 % of the total

administered dose
including 1 or/and 2 diene metabolites, each <2 % of the dose

wok

Sum A = Sum of parent compound and identified metabolites
Sum B = Sum of metabolites characterised by HPLC elution behaviour

Sum C = Sum of identified and characterised metabolites



Pflanzenschutz-Nachrichten Bayer 57/2004, 3

Over al studies, the results obtained for
the 3 different |abels of fluoxastrobin are
in good accordance with each other. No
metabolite was detected unique for the
ring 2-radiolabelled fluoxastrobin.

3.2 Metabolism in farm animals

The nature of the residues in the edible
organs and tissues as well as in the milk
and eggs of farm animals was investi-
gated with [methoxyiminotolyl- and
chlorophenyl-*“C]-labelled fluoxastrobin
(Koester and Weber, 2001a, and Koes-
ter and Weber, 2001b, for the lactating
goat; Klempner and Weber, 2001, and
Klempner and Weber, 2002, for the lay-
ing hen). The goat serves as a model for
ruminants, i.e. cattle while hens represent
poultry. The results of these studies form
the basis for the definition of the relevant
residue in animal matrices.

3.2.1 Lactating goat
Methodology:

The metabolism and biokinetic behav-
iour of fluoxastrobin in lactating goats
was investigated in two studies, in which
either [chlorophenyl-UL-*“C]fluoxastro-
bin (ring 1-label) or [methoxyimino-tolyl-
UL-*C]fluoxastrobin (ring 3-label) was
used. In each of the two studies on goats,
one test animal received a dose of 10 mg
of fluoxastrobin per kg body weight (bw)
on three consecutive days. The com-
pound was administered orally ina0.5 %
tragacanth suspension.

Based on the weight and feed consump-
tion of the animals, this corresponded to
a dose rate of 265 ppm (ring 1-label) or
180 ppm (ring 3-label) in the feed com-
modity. Compared to that 1x rate, the

dosage of the metabolism studies is ex-
aggerated by a factor of either 44 (ring
1-label) or 30 (ring 3-1abel).

The goats were sacrificed 5 hours after
the last dosing (53 hours after the first
administration), i.e. at a time when high
concentrations of radioactivity are to be
expected in milk, tissues and organs. The
concentration vs. time course of tota
radioactivity in plasma was determined
after the first administration in order to
obtain information on the biokinetic be-
haviour.

Milk and edible organs and tissues were
extracted by conventional methods and
the nature of the residue was determined
by analytical methods (radio-HPLC, LC-
MS/MS).

Findings:

Excretion and residual radioactivity in
the edible organs and tissues and in
milk

Irrespective of the label, excretion of the
fluoxastrobin-related residue was high.
Until sacrifice, the excretion amounted to
about 56-63 % of the total administered
radioactivity. A portion of 11.7-17.5 %
was excreted with the urine, and 44.1-
45.1 % with the faeces. A very low
amount (0.06-0.1 % of the dose) was se-
creted with the milk.

The residues, which remained in the
edible organs and tissues of the sacrificed
goats were calculated or estimated to be
about 1.3-1.7 % of the dose. Based on
these values, the overal recovery
amounted to about 58-64 %. Since the
goats were sacrificed just 5 hours after
the last administration, the amounts not
accounted for (about 40 %) were as-
sumed to be present in the contents of the
respective gastrointestinal tracts.
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At sacrifice, the highest equivalent con-
centrations were measured in liver and
kidney. This is in accordance with the
liver being the primary site of degrada-
tion and kidney responsible for the excre-
tion.

Identification and quantification of me-
tabolites

In analogy to the plant and rat studies
and due to the very high number of
metabolites, which had been detected in
the different goat samples (44 in totd),
the various metabolites were grouped

by the rings or fragments of rings (see
above).

The rate of identification amounted to
either 58-92 % (ring 1-label) or 48-64 %
of the TRR (ring 3-label). Furthermore
81-96 % (ring 1-label) or 73-93 % (ring
3-label) of the TRR were identified and/
or characterised.

Fluoxastrobin was found in al sample
materials. In fat, parent compound
amounted to 12.0 % (ring 3-label) and
44.4 % (ring 1-label). The portion of
parent compound in al other samples
ranged from 0.3-7.3 % of the TRR.

Table 11: Distribution of fluoxastrobin and metabolites in consumable products of

lactating goats

Radiolabel ring 1-label ring 3-label
Sample matrix  |ev.milk*|muscle| fat liver |kidney |ev.milk*|muscle| fat liver | kidney
TRR (mg/kg) 0.33 | 049 | 0.37 | 1823 | 3.95 | 0.21 | 0.25 | 0.58 | 8.30 | 2.63
Values expressed as percent of theTRR:
HEC 5725 15 6.6 | 44.4 6.8 3.8 1.6 47 | 12.0 0.4 0.3
1,2,3,4 1.8 19 | 129 | 216 6.5 6.8 45 6.5 5.0 2.2
1,2,3,4 and
1,2,3 diene 13.0 | 15.0 41 6.3 5.8 74 | 10.8 3.1 4.0 5.7
2,34 - - - - - 341 4.7 - 4.0 8.3
1,2 146 | 529 | 29.0 | 142 | 33.8 - = = = =
1,2 diene 21.0 3.9 - 2.9 4.8 - - - - -
3,4 - - - - - 16.2 | 20.3 | 139 | 35.6 | 14.0
1 9.7 2.1 - 6.2 5.6 - - - - -
3 - - - - - 25.3 54 | 125 | 153 | 239
Sum A 559 | 80.6 | 734 | 523 | 40.2 | 52.8 | 44.7 | 479 | 51.6 | 49.7
Sum B 5.8 19 | 186 6.2 | 20.1 7.6 5.7 - 12.7 4.6
Polar peak* 9.5 2.5 - 8.1 17.0 - - - - -
Sum C 88.8 | 87.6 | 956 | 81.3 | 859 | 733 | 743 | 803 | 932 | 954
Not analysed™ 7.5 0.5 2.2 2.0 07 | 11.8 40 | 18.0 - 3.1
Solids 3.8 | 12.0 22 | 16.8 | 185 | 15.0 | 21.7 1.7 6.8 | 11.6

+ composite evening milk sample

* characterised by HPLC elution behaviour, containing up to 20 substance peaks depending on

ring 1-label or ring 3-label

** sum of fractions obtained during the sample clean-up

Sum A = Sum of parent compound and identified metabolites

Sum B = Sum of metabolites characterised by HPLC elution behaviour
Sum C = Sum of identified and characterised metabolites
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Major metabolites were the 3-ring me-
tabolites (HEC 5725-2-cyanophenal, 2.6-
9.0 % and itssulfate conjugate, 7.1-22.7 %
of the TRR) and 1,2-ring metabolites
(HEC 5725-phenoxy-hydroxypyrimidine,
8.3-52.9 % and its hydroxy derivatives,
2-11 % of the TRR). Additionaly,
HEC 5725-hydroxyphenyl (different iso-
mers) was detected in fat and liver (11.4-
13 % of the TRR) as well as a highly
polar peak region eluting in the void vol-
ume of the standard HPLC. All other
metabolites each accounted for less than
10 % of the TRR in any sample material.
Detailed informationis given in Table 11
and in Figure 3.

3.2.2 Laying hen
Methodology:

Either ring 1- or ring 3-radiolabelled
HEC5725 (isomer ratio 97 % E : 3% 2)
was administered orally on three consec-
utive daysto six laying hens at adoserate
of 10 mg/kg body weight/day. Based on
the weight of the animals and their feed
consumption, this corresponded to adose
rate of 187 (ring 1-label) and 198 (ring
3-label) mg/kg (ppm) in the feed com-
modity. Compared to that 1x rate, the
dosage of the metabolism studiesis exag-
gerated by afactor of either 468 or 495.
The henswere sacrificed 5 hours after the
last dose, at a time of relatively high ra-
dioactivity concentrations in the edible
organs and tissues in order to provide
sufficiently high residues for the identifi-
cation of metabolites.

The eggs and the edible tissues were ex-
tracted and the nature of the residue was
determined by analytical methods (radio-
HPLC, LC-MS/MS). The TRR and meta-
bolite levels are listed in Table 12.

Findings:

Excretion and residual radioactivity in
the edible organs and tissues and in
€ggs

Irrespective of the label, excretion of the
fluoxastrobin-related residues was high.
Until sacrifice, the excretion amounted to
about 72 % of the total administered ra-
dioactivity. Only a very low amount of
0.1 % of the total dose was determined in
the eggs. Also, the residues in the edible
tissues and organs were about only 2 %
of the total dose. Consequently, the total
radioactive residue (TRR) concentrations
in the eggs, muscle, and fat were very
low in relation to the dose. As primary
organ for metabolism, the concentration
in the liver was higher.

Identification and guantification of
metabolites

The rate of identification amounted to
either 63-80 % (ring 1-label) or 42-69 %
of the TRR (ring 3-label). Intotal 78-84 %
(ring 1-label) and 65-91 % (ring 3-label)
of the TRR were identified and/or char-
acterised.

The unchanged parent compound was
found in all sample materials with the
highest amounts being detected in fat.
The portion of parent compound in these
samples except fat ranged from 0.9-
19.1 % of the TRR. The corresponding
values for fat were 45.4 % (ring 3-label)
and 47.7 % (ring 1-label).

In total 30 metabolites were identified.
HEC 5725-phenoxy-hydroxypyrimidine
was the major metabolite in al matrices
ranging from 21-35 % of the TRR. In
addition, HEC 5725-2-chlorophenol was
found in significant amounts from 4 up to
23 % as well as HEC5725-sdlicylic acid
from 0.2 up to 12.2 % of the TRR.
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Mainly in liver, various mono-, di- and
tri-hydroxy 1,2,3,4-ring metabolites and
their conjugates with sulfate and glu-
curonic acid were identified, each of
them amounting to <8 % of the TRR. A
polar peak was detected additionally in
all other sample materials of the ring 1-
label (at about 6 % of the TRR), except
for fat.

Beside these compounds, no other
prominent metabolite was detected ac-
counting for more than 10 % of the TRR
in any sample material.

In analogy to the plant, rat and goat stud-
ies (see above), the numerous metabo-

lites of fluoxastrobin were grouped by
the rings or fragments of rings.

Detailed informationisgivenin Table 12.
When residue concentrations are consid-
ered in the consumable products of lac-
tating goats and hens, it should be kept
in mind that both species were dosed
3 times in 24 hour intervals at a highly
exaggerated rate (see above). Moreover,
the animals were sacrificed 5 hours after
the third dosing, at a time when a maxi-
mum concentration level was expected in
organs and tissues in order to facilitate
optimal metabolite identification.

Table 12: Distribution of fluoxastrobin and metabolites in consumable products of

laying hens
Radiolabel ring 1-label ring 3-label
Sample matrix eggs |muscle| fat liver eggs |muscle| fat liver
TRR (mg/kg) 0.12 0.38 0.68 8.05 0.32 0.53 0.9 9.47
Values expressed as percent of theTRR:
HEC 5725 10.5 19.1 47.7 0.9 14.5 12.9 45.4 2.6
1,2,3,4 5.8 2.7 5.7 18.0 5.4 4.5 9.3 32.5
1,2,3 2.4 1.6 1.9 4.5 6.1 3.6 12.3 3.7
1,2 25.7 36.2 21.2 28.1 - - - -
3,4 - - - - 1.6 2.4 1.0 4.1
1 26.6 12.0 3.5 11.6 - - - -
3 - - - - 15.6 18.2 0.9 16.4
Sum A 711 71.6 80.0 63.1 43.1 41.7 68.9 59.3
Sum B 23 1.1 3.9 9.4 22.1 34.3 12.8 31.7
Polar peak * 5.9 5.5 - 5.8 - - - -
Sum C 79.3 78.2 83.9 78.3 65.2 76.0 81.7 91.0
Not analysed ** 15.5 8.2 12.0 10.6 18.5 16.7 9.3 8.9
Sum of precipitates *™*| - - - - 12.4 6.1 - -
Solids 5.2 13.6 4.1 11.1 3.9 1.1 9.1 0.0

* characterised by HPLC elution behaviour, containing up to 35 metabolites (each <4 % of TRR)

depending on ring 1- or ring 3-label

wox

Hok

sum of fractions obtained during the sample clean-up
precipitates during sample clean-up

Sum A = Sum of parent compound and identified metabolites
Sum B = Sum of metabolites characterised by HPLC elution behaviour
Sum C = Sum of identified and characterised metabolites
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4 Conclusion

The metabolic pathways in plants, rats
and farm animals were well comparable.
The following main metabolic reactions
were found:

¢ hydroxylation of the chlorophenyl ring
to monohydroxy- or dihydroxy-com-
pounds including methoxylated meta-
bolites,

e bis hydroxylation and reduction of the
chlorophenyl ring to dihydroxy diene
isomers,

¢ hydroxylation of the dioxazinering,

e oxidative ring opening and further de-
gradation of the dioxazine ring to the
amide, followed by degradation to
HEC 5725-2-cyanophenol and salicylic
acid,

¢ cleavage of the ether group in the pyri-
midine moiety to HEC 5725-2-chloro-
phenol and HEC 5725-des-chlorophenyl,

e cleavage of the ether group in the
pyrimidine moiety to HEC 5725-phen-
oxy-hydroxy-pyrimidine and HEC 5725-
des-pyrimidine including formation of
amino-derivatives,

e oxidative demethylation of the
oximether group and cleavage of the
oximether to the ketone or alcohol,

e bis hydroxylation and reduction of the
chlorophenyl ring of HEC 5725-phen-
oxy-hydroxypyrimidine to dihydroxy
diene isomers and

e conjugation of hydroxy groups to
mainly glucuronic acid-, methoxy glu-
curonic acid-, and sulfate-conjugates
inanimals,

e conjugation of hydroxy and thiol
groups to glucosyl-, glucosyl-malonyl,
glucosyl-sulfate-, and malonyl-conju-
gatesin plants and

e isomerisation of the methoxyimino
group with formation of the Z-isomers
of fluoxastrobin and of respective me-
tabolitesin plants.

The following figure shows schemati-
caly the positions of the fluoxastrobin
molecule, which are involved in meta-
bolic reactions. An interesting finding
was that the ring-systems 2 and 3 were
not attacked by degradation reactions.

An overview of the biotransformation
pathways of fluoxastrobin in plants and
animals is given in Figure 3. Due to the
high number of metabolites, the meta-
bolic pathway is shown in two parts. The
structures were limited to aglycons and
many of the hydroxylated structureswere
also present as conjugates.
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Fig. 3: Proposed metabolic pathway of fluoxastrobin in plants and animals
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5 Summary

Behaviour of fluoxastrobin (HEC5725) in
plantsand animals

The metabolic pathways of fluoxastrobin
in spring wheat, tomatoes and confined
rotational crops were similar to those de-
scribed for farm animals and the rat. Un-
changed parent compound was the major
constituent of theresiduein cropsinclud-
ing rotationa crops. In spring wheat, a
high number of metabolites was identi-
fied or characterised. Only a small num-
ber of metabolites was present in toma-
toes. The identification and characterisa-
tion ratein plants was high and the nature
of the residue was well understood.

After oral administration to therat, fluoxa
strobin showed a high absorption, arapid
distribution within the body and almost
complete excretion mainly via bile and
faeces. No organ or tissue contained ap-
preciable radioactivity within a testing
period of up to 48 hours except in the
liver being the primary site for meta-
bolism and in the kidney which isrespon-
sible for excretion. Similarly, the rapid
excretion in the lactating goat and laying
hen, serving as models for farm animals,
ended in rather low residue concentra-
tions in the edible organs and tissues as
well asin milk and eggs. The degradation
in the farm animals followed the same
route as in the rat. Fluoxastrobin was de-
tected in all sample materials and wasthe
major component in the fatty tissues.
Overall, the magjor metabolic reactions
were hydroxylation, oxidation, hydroly-
sis and conjugation at different sites of
the molecule. Based on the results of me-
tabolism investigations, toxicologica data
and risk assessments, any risk to the con-
sumer dueto fluoxastrobin residuesin ani-
mal and plant products can be ruled out.

Zusammenfassung

Unter suchungen zum Ver halten von Fluoxa-
strobin (HEC5725) in Pflanzen und Tieren

Der Metabolismus von Fluoxastrobin in
Sommerweizen, Tomaten und Nachbau-
kulturen war dem in landwirtschaftlichen
Nutztieren und der Ratte sehr dhnlich.
Der unverdnderte Wirkstoff war der
Hauptbestandteil des Riickstandsin Pflan-
zen und nachgebauten Kulturen. Eine
grofRe Anzahl von Metaboliten wurde in
Sommerweizen identifiziert oder charak-
terisiert. In Tomaten wurden nur wenige
Metaboliten gebildet. Die Identifizie-
rungs- und Charakterisierungsrate in
Pflanzen war hoch und die Natur des
Ruickstands wurde umfassend aufgeklért.
Fluoxastrobin wurde nach oraler Gabein
der Ratte sehr schnell aufgenommen,
rasch im Tierkorper verteilt und schnell
und fast vollsténdig Uberwiegend Uber
die Galle und mit den Fazes ausgeschie-
den. Innerhalb der Testperiode (48 Stun-
den nach Applikation) ergaben sich keine
nennenswerten Ruckstéande in den Orga
nen und Geweben der Ratte mit Aus-
nahme von Leber und Niere, die die
wichtigsten Organe fur Metabolismus
und Ausscheidung sind. Wegen der
schnellen Ausscheidung, die ebenfallsin
den landwirtschaftlichen Nutztieren fest-
gestellt wurde, waren die messbaren
Rickstande in den essbaren Organen und
Geweben sowie in der Milch und den
Eiern sehr gering. Alle identifizierten
Metaboliten waren durch die Rattenstudie
abgedeckt. Fluoxastrobin wurde in allen
Proben nachgewiesen und war in den
Fettgeweben der Hauptriickstand. Die
Hauptabbaureaktionen waren Hydroxy-
lierung, Oxidation, Hydrolyse und Kon-
jugation an verschiedenen Stellen des
Molekils. Auf Grund der vorgestellten
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Ergebnisse, die zusammen mit toxikolo-
gischen Daten in Risikobetrachtungen
verwendet werden, kann jegliche Gefahr
fur den Konsumenten durch pflanzliche
und tierische Fluoxastrobin-Rickstande
ausgeschl ossen werden.

Résumé

L e comportement de la Fluoxastrobine
(HEC5725) dans les végétaux et les ani-
maux

Le métabolisme de la fluoxastrobine
dans du blé de printemps, des tomates et
des cultures suivantes dans la rotation
étaient similaires a celui décrit pour les
animaux d'élevage et le rat. La matiére
active initiale inchangée était le compo-
sant principal du résidu retrouvé dans les
plantes incluant les cultures suivantes
danslarotation. Un grand nombre de mé-
tabolites a été identifié ou caractérisé
dans le blé de printemps, tandis que les
tomates ne contenaient que peu de méta-
bolites. Le taux d'identification et de ca-
ractérisation dans les plantes était élevé,
et lanature du résidu bien établie.

Aprés administration orale chez lerat, la
fluoxastrobine a montré une absorption
trésrapide, une prompte distribution dans
|'organisme et une excrétion presque
compléte — surtout par voie biliaire et fé&
cale. Pendant la période de test allant jus-
qu'a48 h apres application, aucune radio-
activité appréciable n'a été observée ni
dans les organes ni dans lestissus, al'ex-
ception du foie — le site métabolique pri-
maire — et du rein — le site de |'excrétion.
Etant donné I'excrétion d'une rapidité si-
milaire observée chez les animaux d'éle-
vage, lesrésidus trouveés dans | es organes
et les tissus ainsi que dans le lait et les
ocaufs étaient trés faibles. Tous les méta-
bolites identifiés ont été pris en compte

dans|'étude chez lerat. Lafluoxastrobine
a été détectée dans tous les échantillons
et elle était le composant principa dans
les tissus adipeux. Les réactions métabo-
liques principal es étaient I'nydroxylation,
I'oxydation, I'hydrolyse et la conjugaison
aux différents sites delamolécule. Sur la
base des données des études de métabo-
lisme, des données toxicologiques et des
analyses de risques, le consommateur
n‘encourt pas de risque posé par des rési-
dus de fluoxastrobine dans des produits
d'origine animale ou végétale.

Resumen

Investigaciones sobreel comportamientode
Fluoxastrobin (HEC 5725) en plantasy ani-
males

El metabolismo de fluoxastrobin en trigo
de verano, tomates y cultivos de rotacion
fuémuy similar a delos animales pecua-
riosy delarata. El ingrediente activo sin
modificar fué el principa componente
del residuo en plantasy en los cultivos de
rotacion. Gran cantidad de metabolitos se
identificoO o caracterizd en trigo de ve-
rano. En tomates se formaron muy pocos
metabolitos. La prorata de identificacion
y caracterizacion en plantas fué dtay la
naturaleza del residuo pudo ser aclarada
detalladamente.

Fluoxastrobin fué asimilado muy répida-
mente después de su administracion oral
a la rata, con rapida distribuciéon en el
cuerpo del animal y rapiday casi com-
pleta eliminacion, primordialmente via
biliar por las heces. Durante el periodo de
evaluacion (48 horas después de aplica-
cién) no se dieron residuos mencionables
en los érganosy tejidos de larata con ex-
cepcion del higado y rifién, que son los
principales 6rganos para metabolismo y
excrecion. Por larépida excrecion, obser-
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vada también en los animales pecuarios,
los residuos en los Organos y tejidos
como también en la leche y huevos fue-
ron muy reducidos. Todos los metaboli-
tos identificados estaban cubiertos por el
estudio en ratas. Fluoxastrobin se encon-
tré en todas las muestras y fué el residuo
principal en los tegidos adiposos. Las
principales reacciones de degradacién
fueron hidroxilacién, oxidacién, hidréli-
sisy conjugacion en diferentes partes de
lamolécula. En base alos resultados pre-
sentados, conjuntamente utilizados con
los datos toxicolgicos en las evaluacio-
nes de riesgo, se puede excluir todo
riesgo eventual por residuos vegetales y
animales parael consumidor.

Peslome

Hccnenoanne nosenenust guryokcacTpoduHa
(HEC 5725) B pacTeHUsIX H *KHBOTHBIX

Merabomusm iryokcacTpoOrHa B sIpOBOit
IMIICHUIIE, TOMUIO0PAaX U MOCIEAYIOMINX
KyJbTypax ObUI OYeHb IIOXOX Ha
MeTaboIM3M B CEIbCKOXO3SHCTBEHHOM
[I0JIb30BATEILHOM ~ CKOT€ M KpbICE.
HeunsmeHneHHOe OHMOJIOTMYECKH aKTHBHOE
BEIL[ECTBO COCTABISUIO OCHOBHOM KOM-
IIOHEHT OCTaTKOB B pACTCHHAX M
MOCIEAYIONIMX ~ KyJNbTypaxX. bomnbmoe
KOJIMYECTBO METa0O0JIUTOB UICHTU(DU-
IIUPOBAaHO WM XapaKTEepPU30BaHO B
sipoBoil miieHuie. B momumopax obpa-
30BAJIOCH TOJBKO HEOOJBIIOE YHUCIIO
MeTabonuToB. CTeneHs uIeHTU(HUKAIUN
1 XapaKTepUCTHKU B PACTEHHAX ObLIa
BEICOKOH, TpUpoJa ocTaTka Obuia
MIOJTHOCTHIO BBISIBJICHA.

IIpu opanbHOM BBeneHUU (QuIyOKca-
CTpPOOMH OYEHb OBICTPO MOTJIOIIANCS
KpBICaMH, OBICTPO PACTIPOCTPAHSIICS II0
BCEMY OpPraHH3My JXHBOTHOTO M TOYTH
IMNOJIHOCTBIO BBIBOAMWJICA YE€PE3 JKEITYHBIN

My3bIPb U ¢ UCTIPAXKHEHUSIMU. B TeueHue
BpPEMEHU HcIbITaHus (mepBble 48 uacos
[IOCJIE AIIUTMKALH) 3aMETHBIX OCTaTKOB
B OpraHax M TKaHSIX KPbBICHI HE HaOIIo-
JIaNoch, 3a MCKIIOYEHHEM TMECYCHU |
MOYCK, KOTOPBIC SIBJISIOTCS BaKHEHIITHMHE
opranamMu MeTa0oiM3Ma U BBIBEACHUSL.
BenencrBue ObICTpOro BBIBEIEHHMS, KO-
TOpOE HAOJIIOAANOCh TAKXKE Y CENbCKO-
XO3SIHCTBEHHOTO NOJIb30BATENLHOIO CKOTA,
OCTAaTKU B OpraHax W TKaHAX, a TAKXKe B
MOJIOKE ¥ sSIax ObUIM OYeHb He3Ha-
YUTETbHBIMU. Bce HICHTHOULUPOBAH-
HbIE METAa0OJUTHI OBUIM ONpENeNICHbl B
paMKax MCCIIeIOBAaHMS Ha KPBICAX.

®diyokcacTpoOuH ObUT OOHApYKEH BO
BCeX Mpobax, ¥ B JKHUPOBBIX TKAHSIX OH
ObUT TJIAaBHBIM OCTaTKOM. OCHOBHBIMH
pPeaKIMsIMH PA3IOKEHHs] OBUIM THAPO-
KCHJIUPOBAHKE, OKHCICHHE, THAPOIU3 H
KOHBIOTALIUSI B PaA3IMYHBIX MECTax
MoJeKkyibl. Ha ocHOBe mpencTaBlIeHHBIX
JAHHBIX, IPUMEHSEMBIX B COUYETaHUH C
TOKCHUKOJIOTUYECKHMH JaHHBIMH B aHa-
JM3aX ~ PHUCKA, MOXHO  HCKIIOYHTH
mo0yI0 OIAacHOCTh JUls MOTpeduTenel B
CBSI3U € ocTaTtkamu (biyokcacTpoOuHa B
PacCTUTETLHOM U KUBOTHOM MaTepuaiax.
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