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Figure A6.2(1)-1 ADME study in the rat
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Figure A6.2(1)-2 ADME study in the rat

Proposed degradation/metabolic pathway for mancozeb in the rat
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Section A6.2(2) Metabolism studies in mammals
Annex Point TIA6.2 The disposition of 14C-Macozeb in the mouse
TUCLID 5.0/2
Official
1 REFERENCE use only
1.1 Reference {1990) The Disposition of
[14C]-Mancozeb in the Mouse. Inveresk Research International.
Report No. 4909. 1 October 1990 (unpublished)
1.2 Data protection Yes
1.2.1  Data owner Pennwalt Corporation
1.2.2  Companies with letter Cerexagri SA
of access
1.2.3  Critenia for data Data submitted to the MS after 13 May 2000 on existing a.s. for the
protection purpose of its entry into Annex I/TA.
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study Japanese guideline and EPA guideline n” 85-1.
At the time the study was performed, no specific guideline was
recommended for the EC registration. Nevertheless EPA guidelines
are commonly accepted by several European countries for testing
Pesticides. There 1s no major difference with the required EU
guidelines.
2.2 GLP Yes, the test was conducted in compliance with the EPA GLP
Guidelines.
23 Deviations No
3 MATERIALS AND METHODS
31 Test material Mancozeb
3.1.1 Radiolabelled test A single radiolabelled form of [ethylene-U-14C]-mancozeb was
material supplied by Amersham International plc:
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Section A6.2(2) Metabolism studies in mammals

Annex Point TIA6.2 The disposition of 14C-Macozeb in the mouse

TUCLID 5.0/2

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

Discuss if deviating from view of rapporieur member state
Discuss if deviating from view of rapporieur member siate
Discuss if deviating from view of rapporteur member state

Discuss if deviaiing from view of rapporteur member state
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Table A6.2(2)-1

Group allocation

The disposition of 14C-Macozeb in the mouse

Dosing Investigation Single or | Dose Level No of No of
Group multiple (mg/kg Males Females
dosing bw)
Pretrial Excretion kinetics Single 2.5 5 _
Group
A Excretion Kinetics Single 2.5 - 3
Excretion Kinetics Multiple™ 25 5 3
@ Excretion Kinetics Single 150 5 3
D Blood Kinetics Single 2.5 14 14
E Tissue Distribution by Quantitative Single 2.5 12 12
Analysis
F HExcretion of Total Radioactivity in Bile Single 25 4 4
G Tissue Distribution by Whole Body Single 2.5 2 2
Autoradiography
H Tissue Distribution by Whele Body Single 150 2 2
Autoradiography

*  Multiple oral administrations of non-radiolabelled Mancozeb on Days 1-14 and [14C)]-Mancozeb on Day 15.
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Section A6.2(3)

Annex Point ITIA6.2

IUCLID 5.0/3

Metabolism studies in mammals
Metabolism of 14C-Macozeb in the mouse

3.1.1.1 Description
3.1.1.2 Lot/Batch number
3.1.1.3 Purty

3.1.1.4 Stability

3.1.2 Non-radiolabelled
test material

3.1.2.1 Description

3.1.2.2 Lot/Batch number
3.1.2.3 Purity

3.1.24 Stability

3.1.3 Reference Standards

3.2 Test Animals
32.1  Species

322 Strain
323 Source
324 Sex

325  Age/weight at study
initiation

3.2.6  Number of animals
per group
327 Control animals

3.3 Administration/
Exposure

331 Type
332 Concentration

S
*

CHNHCS-
i iy
cu;miis-mq-
*

s

* penotes position of 4c label

Not provided.
Batch No.: B-DD.

Radiochemical purity: at least 98%. No breakdown ETU was
observed.

Specific activity: 43.2 nCi/mg.

See point 3.2.2 for radiochemical purity of dosing suspensions.

Mancozeb

Not provided.
Not provided.
Not provided.
Not provided.

Reference standards used in this study are identified in Figure
A6.2(3)-2.

Nown-entry field

Mouse

CD-1

Charles River (UK) Limited, ||| | |
Male and female.

Male and female mice were in the weight range 26-33 g
{corresponding to 32-72 days old) and 20-27 g (corresponding to 31-
68 days old), respectively.

15 males and 15 females (see Table A6.2(3)-1 for allocation of
animals to groups).

Yes, 10 males.
Oral.

Gavage
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Section A6.2(3) Metabolism studies in mammals
Annex Point TIA6.2 Metabolism of 14C-Macozeb in the mouse
TUCLID 5.0/3
COMMENTS FROM
Date Give date of comments submitted
Materials and Methods Discuss additional relevant discrepancies referving to the (sub)heading numbers

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

and to applicant’s summary and conclusion.
Discuss if deviaiing from view of rapporteur member siate

Discuss if deviaiing from view of rapporteur member state
Discuss if deviating from view of rapporteur member siate
Discuss if deviating from view of rapporieur member state

Discuss if deviating from view of rapporieur member state
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Table A6.2(3)-1  Metabolism of 14C-Macozeb in the mouse
Study design
Dosing | Investigation | Samples taken Single or | Dose Level No of No of
Group multiple | (mg/kgbw) | Males | Females
dosing
A Metabolism Urine and faeces: collected frozen Single 2.5 5 5
at 0-8 and 8-24 h post dose.
B Metabolism Urine and faeces: collected frozen Multiple*® 2.5 5 5
at 0-8 and 8-24 h post dose.
C Metabolism Urine and faeces: collected frozen Single 150 5 5
at 0-8 and 8-24 h post dose.

*  Multiple oral administrations of non-radiolabelled Mancozeb on Days 1-14 and [Ethylene-U-14C)]-
Mancozeb on Day 15.
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Table A6.2(3)-2

Metabolism of 14C-Macozeb in the mouse

Total dose recovered in % of the dose administered

Group Males Females
Urine Faeces Urine Faeces
A 29.58 68.31 3231 41.30
B 23.06 61.48 33.47 44.01
C 50.69 13.30 40.64 9.06

Table A6.2(3)-3

Metabolism 14C-Macozeb in the mouse

Major urine metabolites in % of dose administered

Metabolite*® Males Females
A B C A B C
ETU 5.46 3.94 9.20 6.08 6.57 8.88
EBIS/ETT 3.6l 3.25 2.59 3.48 5.74 3.25
N-Acetyl-EDA 2.46 0.85 10.58 3.89 1.71 0.85
EDA 1.47 1.00 4.57 222 1.85 4.23
EU 2.29 2.92 4.08 1.47 1.51 222
Creatine 0.58 0.27 2.81 0.85 0.37 1.73
Allantoin 0.47 0.9 1.19 019 N.D. 0.83
N.D. = Not detected.
Table A6.2(3)-3  Metabolism of 14C-Macozeb in the mouse
Major faecal metabolites in % of dose administered
Metabolite * Males Females
A B C A B C
ETU 6.35 17.38 2.59 8.07 8.85 1.64
EBIS/ETT 9.85 732 0.44 273 2.36 0.48
EDA 0.92 2.26 0.14 N.D. 1.89 0.70
EU 7.40 3.74 1.52 5.17 3.95 0.47
N-Acetyl-EDA N.D. ND. N.D. N.D. N.D. 0.45

N.D. = Not detected.

* See Figure A6.2(3)-2 for structures and chemical names of metabolites.
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Figure A6.2(3)-1 Metabolism of 14C-Macozeb in the mouse

Proposed metabolic pathway for 14C Mancozeb in the mouse
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Figure A6.2(3)-2 Metabolism of 14C-Macozeb in the mouse
Structure and chemical names of metabolite standards
Structure Code Chemical Name Abbreviation
” N
*
CHg NHCS- (Zn)y Manganese ethylene [Ethylene-U-14C]=
bisdithiocarbamate Mancozeb
SH; NHCSMn - complex with zinc salt
: b4
“ S 7
# penotes position of l%c label
(o]
It
CH2NHCCH3
| 1 N-Acetyl- N-Acetyl-EDA
CH2~NHz ethylenediamine
Ot
Y o
0y A ~N 2 Allantoin
H i
?H:
N\r“‘{ 3 Creatine
DJ/:CH NH2
- ’cxx
N - 4 Creatinine
£ >=sn
o) R
H
CHa-NHz 5 Ethylenediamine EDA
CHz-NH;
'fH?NH‘CHO 6 N-Formylglycine N-Formyl-Gly
COOH'
CHa-NHz 7 Glycine Gly
COOH
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Figure A6.2(3)-2 Metabolism of 14C-Macozeb in the mouse

Structure and chemical names of metabolite standards (continued)
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Section A6.2(4) Metabolism studies in mammals
Atitiex Point TIAG:2 Rat in vive dermal penetration with Mancozeb
TUCLID 5.0/4
COMMENTS FROM
Date Give date of comments submitted
Materials and Methods Discuss additional relevant discrepancies referving to the (sub)heading numbers

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

and to applicant’s summary and conclusion.
Discuss if deviaiing from view of rapporteur member state

Discuss if deviaiing from view of rapporteur member state
Discuss if deviating from view of rapporteur member siate
Discuss if deviating from view of rapporieur member state

Discuss if deviating from view of rapporieur member state
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Section A6.3.1 Repeated dose toxicity (oral)

Annex Point TIA6.3 4 week rat dietary toxicity study with zineb

TUCLID 5.4/1

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

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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Section A6.3.2(1) Repeated dose toxicity (dermal)

Annex Point TIA6.3 Rat 4 week dermal toxicity study with Mancozeb

TUCLID 5.4/11
Other conclusions:
{Adopt applicant’s version or include revised version)

Reliability Based on the assessment of materials and methods include appropriate reliability
indicator

Acceptability acceptable / not acceptable
{give reasons if necessary, e.g. if a study is considered acceptable despite a poor
reliability indicator. Discuss the relevance of deficiencies and indicate if repeat is
necessary.)

Remarks
COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods Discuss additional relevant discrepancies veferring to the (sub)heading numbers

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

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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Section A6.4.1(1) Sub chronic oral toxicity

Annex Point TIA 6.4 13 week rat dietary toxicity study with Mancozeb
IUCLID 5.4/5

Remarks

Table A6.4.1(1)-1 13 week rat dietary toxicity smdy with Mancozeb
Body weight — group mean values (g)

Group and Dosage (ppm)
Week
1e 2 34 44 i¢ 28 39 4ag
Control 28 113 454 Control 28 113 454
Pre-dcse
=1 169 169 169 169 134 133 133 133
Dosing
0 238 226 243 239 172 170 170 173
1 297 282 302 298 1585 191 192 191
2 349 336 354 344 218 212 215 211
3 386 378 392 375 232 227 228 223
4 418 412 425 401 248 238 241 236
5 450 444 459 427 261 250 257 248
6 473 475 484 453 270 263 265 258
7 498 503 ' 51é 477 277 273 274 262
8 526 532 544 502 287 282 283 272
9 544 556 566 515 293 288 292 277
10 567 577 577 535 298 300 302 285
11 585 595 603 550 302 301 302 2886
12 595 609 617 561 310 305 306 290
13 598 602 613 567 306 299 296 287
Withdrawal
13 803 571 319 289
14 620 590 327 301
15 628 598 327 301
16 650 614 334 310
17 A4l 615 326 307
#Mean gain * &
Week 0-13: 360 376 370 328 134 129 126 114
SD: 64 50 59 a7 20 26 23 17
#Mean gain +
Week 13-17: 39 43 7 18
SDh: 17 15 10 7

SD Standard deviation .
# Mean gains quoted are derived from individual values and are
not, therefore, directly calculable from this table
Levels of significance:
+ P<0.05 in comparison with control (Students 't' test)
#% P<0.01 in comparison with control (Williams' test)
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Table A6.4.1(1)-2 13 week rat dietary toxicity study with Mancozeb
Water consumption — group mean values (g/rat/day)

Group and dosage (ppm)
Week
1 2d 34 4q 19 2% 3¢9 49
Control 28 113 454 Control 28 113 454
Dosing
11.1 40.4 44.0 41.6 51.5 34.3 36.3 30.1 35.3
11.2 39.5 43.4 43.6 43.4 29.3 30.5 26.8 33.8
11.3 42.6 41.9 43.7 44.5 28.9 32.8 25.4 32.4
11.4 40.7 43.7 47.7 52.3 29.8 34.2 24.5 33.6
11.5 44.9 40.5 39.4 44.0 27.9 35.2 26.8 30.9
11.6 40.8 37.7 41.7 46.1 30.9 30.7 28.4 31.0
12 40.1 43.0 41.4 45.3 30.3 33.7 28.2 32.3
#Total mean intake
Week 12: 289 294 299 327 211 233 190 229
SD: 41 & 34 22 25 24 15 15
% of control: - 102 103 113 - 110 90 109

SD Standard deviation

# Total mean intakes quoted are derived from individual cage values
and are not, therefore, directly calculable from this table

No significant differences from control: P>0.05 (Williams' test)
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Section A6.4.1(2) Subchronic oral toxicity

Annex Point TIA6.4 13 week rat dietary toxicity study with Mancozeb and ETU

TUCLID 5.4/6

Acceptability acceptable / not acceptable
{give reasons if necessary, e.g. if a study is considerved acceptable despite a poor
reliability indicator. Discuss the relevance of deficiencies and indicate if repeat is
necessary.)

Remarks
COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods Discuss additional relevant discrepancies veferring to the (sub)heading numbers

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

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 staie

Discuss if deviating from view of rapporteur member state

Table A6.4.1(2)-1

13 week rat dietary toxicity study with Mancozeb and ETU
Outline of study design

Dietary Conc. (ppm) b Ny, Rats® €1 Chem, Hist® ERNCY

Group Compound Wkl-2 Wk3-4 Wk5-13 Init Hemat, Thy Tests & ETU
1 Control 0 0 ) 28 20 R
2 MANCOZEB 15 21 30 28 20 8
3  MANCOZEB 30 42 60 28 20 A
4 MANCOZEB 62.5 87.5 125 28 20 8
5 MANCOZEB 125 175 250 28 - 20 R
6 MANCOZEB 500 700 1000 28 20 8
7 ETU 125 175 250 28 20 R

a-Number of rats equally divided between sexes.

b-Concentration of Mancozeb or ETU in ppm of active ingredient (ai).

c-Rats used for clinical chemistry, hematology, histopathology,
ophthalmology, hepatic mixed function oxidase activity and thyroid
functions tests.

d-Analysis of

EBDC & ETU residue levels in blood, urine and thyroid.
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Table A6.4.1(2)-2

13 week rat dietary toxicity study with Mancozeb and ETU

Mean thyroid function values

Treatment Dose Daose T3 (ng/ml) T4 (ng/dl) TSH (ng/ml)
Group level M F M F M =
{(ppm)
Control 1 0 1.22 1.40 827 378 1.20 0.49
Mancozeb 2 30 1.19 1.44 532 3.39 1.13 0.68
3 60 1.16 1.42 5.35 355 1.75 0.66
4 125 1.30 1.35 5.65 3.20 1.58 0.39
5 250 1.28 1.37 5.28 2.71* 1.88 0.95
6 1000 1.31 1.35 3.49% 2.16% 4.33% 1.32%
ETU 7 250 1.56* 1.63* 2.62% 1.34* 6.10%* 1.78*

*Significantly different from controls (p<0.05)
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