The Activa/Pelgar Brodifacoum and Difenacoum taskdrce Difenacournr April 2006
RMS Finland
Section 7.5.3.1.3 Effects on reproduction of birds
Annex Point HIA X1l 1.3
Official
1 REFERENCE use only
11 Reference XXXXX (2005) Final report: Avian Reproduction Toxicitedt X
of Difenacoum Technical in the Japanese Quailsui@ot coturnix
Japonica) XXXXX. Study
Code: 03/779-206FU
1.2  Data protection Yes
121 Data owner Activa / PelGar Brodifacoum and Difenandl ask Force
1.2.2 Companies with  PelGar International Ltd.
access to data Activa srl
1.2.3 Criteria for data  Data submitted to the MS ar 13 May 2000 on existing a.s. for t
protection purpose of its entry into Annex |
2  GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study OECD guidelines Section 2: Effects on Biotic Systehio 206; Avian =
Reproduction test (1984) and OECD guidelines fstirig of chemicals,
Avian reproduction toxicity test Draft Guideline ©ber 1998.
22 GLP Yes
2.3 Deviations None
3 METHOD
3.1 Test material As given in section
3.1.1 Lot/Batch number 03652
3.1.2 Specification As given in section
3.1.3 Purity 99.70 % wi/w
3.14 Composition of N/A
Product
3.15 Furtherrelevant  Must be kept in a cool dry place away from light.
properties
3.1.6 Method of analysis N/A
3.2 Administration of Ethanol abs and deionised water.
the test substance
3.3  Testing procedure
3.3.1 Test organisms Japanese quail (see table A7_5 2)1 3
3.3.2 Testsystem (see table A7 5 3 1 3-3) X
3.3.3 Diet Not stated =
3.3.4 Test conditions (seetable A7_5 3 1 2-4) X
3.3.5 Duration of the test  Six weeks =
3.3.6 Test parameter Effects on reproduction (test perars are listed in 3.3.6)
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Effects on reproduction of birds

3.37

3.38

Examination /
Observation

Statistics

Clinical Observations

All adult birds and hatchlings were observed dfibyn test initiation to
test termination. A record was maintained of alrtality, signs of
toxicity, or abnormal behaviour.

Body Weight Measurement
Adults:

Individual body weights were measured at the stattreatment, at the
start of treatment and at the end of the treatperiod. Individual
weights of the birds that died or were sacrificadmy the test were
measured.

Hatchling:

Individual body weights were measured by pen attiag and at the
end of the rearing period.

Necropsy

Adults:

All birds were examined for gross pathological desafter mortality
or at termination of the study. The appearandbefissues and organ
were observed macroscopically.

Hatchlings:
Not examined.
Organ Weight

Liver, spleen and testes of every adult bird waasueed. The numbet
of follicles were recorded.

Data on Reproduction
Eggs laid per day,
Cracked/brokenm eggs
Eggshell thickness
Mean weight of eggs set
Egg abnormalities
Fertile/infertile eggs
Early embryonic deaths
Late embryonic deaths
Viable live embryos
Eggs that hatch
Surviving birds (14 days old)

The groups were compared with corresponding vatugee control
group and with data collected from each bird duthgtest using
adequate statistical methods.

The hetrogencity of variance between groups waskefteby Barlett's
homogeneity of variance test. Where no signifiteitogeneity was
detected, a one-way analysis of variance was daotié |f the obtaine:
result was positive, Duncan's Multiple Range tess wsed to assess t
significance of intergroup differences.

Where significant hetrogeneity was found, we exauhithe normal
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4.1

41.1

412

413

4.2

421

422

Limit Test /
Range finding test

Concentration

Number/
percentage of
animals showing
adverse effects

Nature of adverse

distribution of data by Kolmogor-Smirnov test. In case of not nort
distribution Kruskai-Wallis One-way analysis of isarce was applied.
If a positive result, the intergroup comparisonsengerformed using
Mann-Whittney U- test.

4  RESULTS
Performed

5 separate preliminary tests were performed. Thinginary that gave
the best results for the level of toxicity that glibbe used in the main
study was one which mixed the test item with drigkivater.

Dose Concentratio No. of Time of
pg/kg-bw n pg/mL animals death
35 0.2 1M+2F -

70 04 1M+2F -
14C 0.8 1M+2F -

effects

Results test
substance

Applied
concentrations
Effect data

(Mortality and
reproductivity)

In the 4th preliminary test the test item was miwgith SSNIFF SM
quail diet in concentrations of 16, 32, 64, 12&mnd death occurred
in all dosing groups apart from the 16 ppm group.

Doses applied were 70, 140, 280 and 0 pg/kg

Mortality

No mortality occurred in the 70 pg/kg/bw during thet. Treatment-
related mortality occurred in the nominal dose 40 And 280 g/kg-bw.
In these two groups all dead animals were females.

Reproductive data
Eggs laid

The exposure to the test item had no effect omeggber/surviving
female birds.

Eggs mass:

No significant egg weight changes appeared duhiagtudy.
Cracked/broken egg:

No concentration related effect.

Eggshell thickness:

No effect.

Percentage fertile eggs of eggs set (fertility):

No effect

Percentage viable embryos of eggs set (viability):

No effect
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423

424

425

4.2.6
4.3
43.1

432

51

Body weight

Food consumption

Results of residue
analysis

Other effects
Results of controls

Number/
percentage of
animals showing
adverse effects

Nature of adverse
effects

Materials and
methods

Hatchlings

Number of hatchlings

The number of hatchlings/surviving female birds wasaffected.
Percentage hatchlings of eggs set (hatchability):

No test item effect was observed.

14-Day old survivors:

No differences were observed at the lowest dosepgcompared to the
control. 14-day survivors decreased in the treatmperiod at 140 and
280 pg/kg-bw. The dose-related relation is wethdastrated (the
deviation was greater than 30%).

(see table A7_5 3 1 3-5)

The reproductive NOEC is 0.4 mg/L water concerdrafequivalent to
70 pg/kg-bw, 58 pg/kg-bw measured and the valubeofeproductive

LOEC is 0.8 mg/L water concentration (equivalent 4@u g/kg-bw
nominal, 115 pg/kg-bw measured

When compared to the control there was no sigmifieecreases in
body weight in any of the testing groups.

During the 6 weeks treatment the average food ecopsan of the
exposed animals showed statistically significaffedgnce in a few
cases, but these differences were not consideseddm related effects

N/A

N/A

No animals died in the control group.

Only fluffed feathers were observed in a few céaséke control group.

5 APPLICANT'S SUMMARY AND CONCLUSION

Three different nominal dose groups, 70, 140, 288asured: 58 115,
241) pg/kg-bw (body weight) and one control grougrentested un the
study. Each dose group consisted of 12 male arfdri@le birds,
which were 9 weeks old at the beginning of the t@stst birds were
housed indoors by dosage groups in pens. Eacbqueisted of one
male and one female. Birds were exposed to drinkiater containing
the test item for a period of six weeks.

Effects on adult health, body weight gain food eonption,
pathological changes and reproductive parametems mvenitored and
evaluated (eggs laid, fertility, viability, hatchiily eggs
cracked/broken, egg mass, eggshell thickness, emicrgeath)
furthermore the 14-day old survivors, their bodyghis, food
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5.2 Results and
discussion

521 NOEC

5.3 Conclusion

5.3.1 Reliability

5.3.2 Deficiencies

consumption and genera state of health were ol

Birds received the drinking water prepared with tesn ad libitum.
The applied nominal concentration levels in thaldrig water was: 0.4
0.8 and 1.67 mg/L. These water concentrationegual to nominal 70
140 and 280 pg/kg-bw dose groups.

The reproductive NOEC is 0.4 mg/L water concerdrafequivalent to
70 pg/kg-bw, 58 pg/kg-bw measured and the valubeofeproductive
LOEC is 0.8 mg/L water concentration (equivalent 4@u g/kg-bw
nominal, 115 pg/kg-bw measured

Validation

The concentration of the test item was constatitérwater for 4 days.
There was no mortality during the acclimatisatiod &ghere was no
mortality in the control during the test.

1
No
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Evaluation by Competent Authorities

Date

Materials and Methods

EVALUATION BY RAPPORTEUR MEMBER STATE
4.12.2006

2.1: The test methodology is a mixture of on theODE206 (Avian reproduction
test) and Draft Guideline. The number of animalsaken from the OECD 206
whereas the treatment periods are taken from tie glrideline. The treatment
period in the draft guideline is 6 weeks whereas 20 weeks in the OECD 206}
The number of pairs required in the OECD 206 aradt duideline are 12 and at
minimum 16, respectively. Further, the exposuretin the draft guidance may
be too short for bioaccumulating substances andaalg state may not be reache
sufficiently early in the test. It has been agrthed avian reproduction test for the
second generation anticoagulants should be pertbmith the current OECD
206 guideline (TMI1104).

3.3.2, Table A7_5_3_1 2-3: Number of animals peseds 24 (12 males and 12
females).

3.3.2, Table A7_5 3 1 2-3: Test period after egiatawas 6 weeks (+ 2-week
observation of hatchlings).

3.3.2, Table A7_5_3 1 2-3: Eggs were collectedydaiiboughout the test (2
weeks pre-treatment + 6 weeks treatment).

3.3.3: Diet has not been described in the testrtefource, composition,
manufacturer's nutrient analysis and any supplesvaerd carriers used should be
described in the test report. This informationéeaed for both adult and
hatchling diet. Birds were fead libitumduring the test. (SSNIFF SM quail diet
mentioned in Table A7_5 3 1 2-3 is mentioned imeation to range finding
tests without any further explanation.)

3.3.4, Table A7_5_3 1 2-4: Temperature in the ahiowm was reported to be
16-27 °C and relative humidity 46-80%.

3.3.5: Test duration was 2 weeks pre-treatmentveéks treatment period.
Before pre-treatment period birds were acclimated.¥ days.

3.3.8: Statistics have not been performed on ashdthatchling mortality, number
eggs/female/day, number of abnormal eggs includiagked or broken eggs,
fertility, viability and hatchability data. Powef the statistical tests has not begn
reported.

n
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Results and discussion Difenacoum increased mortality of adult female &irfl and 5 females out of 12
died at the test concentrations of 0.63 and 1.8A4 ifcorresponding to doses 115
and 241ug/kg-bw). The dead birds had also clirdgaiptoms of anticoagulant
poisoning (haematomas and haemorrhages). The fdrindseat the two highest
treatment groups had increased weights of liversaeken and the effects were
dose related. Anticoagulant related effects weteheerved in surviving birds in
the two highest treatment groups.

At lowest test concentration and control all bisdsvived and no anticoagulant
related macroscopic changes were observed in tsteygmrtem examination.

Difenacoum did not affect body weights, food or @atonsumption of adults in
any treatment group. Neither did difenacoum affeatl consumption or body
weights of hatchlings.

Difenacoum increased mortality of 14-day hatchlimgdose related way during
two last treatment weeks in the two highest treatrgeoups. Percentage of
hatchlings that survived to 14 days is shown inl@d&y 5 3 1 3-5.

There seems to be a declining trend in number @d &jd/hen/day at the two
highest treatments. Viability of eggs shows a sligtieclining trend during the
test period at the highest difenacoum treatmen¢reds in control and lower
difenacoum treatments the viability increase dutivgtreatment period.
Statistical significance of these findings is unkmaas no statistics have been
performed.

Difenacoum do not have any significant effectstaneggshell thickness, body
weight or food consumption of chicks. Difenacouneslaot appear to have any
effect on hatchability (no statistics performed).

The test substance in concentrations of 0.2-0.& mgs reported to be stable fq
7 days. The measured difenacoum concentrationgterwanged from 73 to
90%. The limit of determination was 0.2 mg/L.

The validity criteria of the OECD 206 were fulfileexcept maintenance of

measured concentrations of at least 80% of normiatentrations. This is not
regarded as a problem as the results are basé@ omsasured concentrations.
The validity criteria of the draft guideline af least 16 breeding pairs of contral
birds that have produced eggs must be availabteeaend of the 6-week
treatment periodvas not filled as there was only 12 pairs of birdthe

beginning of the test. Of the 12 pairs in the adlsttwo did not produce any egg
during the 6-week treatment period.

NOEC = 0.31 mg/L based on the measured concentsatiowater
NOEL = 58 pg/kg-bw based on the measured concentriat water

=

Conclusion Difenacoum is very toxic to Japanese quail in dmgytterm exposure.
Due to short exposure duration it is possible tETC/NOEL would have been
lower if the exposure period has been continuel additional 14 weeks.
Reliability 213
Test should have been performed according to the[PD6, in particular the
exposure duration should have been longer.
Acceptability Acceptable

The RMS view is that this test is on the bordenlirieether it can be accepted. We
have preliminary decided to accept the test becaesare reluctant to require tg
repeat the test with vertebrate animals.
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Remarks 1.1. The author name is Gaty, S.

Adult body weight, food and water consumption asrgveights, necropsy
findings or mortality have not been reported inshely summary.

Eqgg fertility, egg weight, body weight and food samption of hatchlings have
not been reported in the study summary.

The calculation method of the percentages predémtine summary tables
(Appendices) should be explained. Some of the ptages reported in Append
5 (summary of organ weight data) do not corresgonte values from which
they are derived from.

COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods Discuss additional relevant discrepancies referrtaghe (sub)heading number:
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur memsiete

Results and discussion Discuss if deviating from view of rapporteur memsiete
Conclusion Discuss if deviating from view of rapporteur memsiete
Reliability Discuss if deviating from view of rapporteur memsiete
Acceptability Discuss if deviating from view of rapporteur memsiete
Remarks

Table A7 5 3 1 2-1: Method of administration of the test substance

Carrier / Vehicle Details

Wate Yes, deionised
Organic carrie Ethanol abs
Concentration of the carrier [% v. N/A

Other vehicl N/A

Function of the carrier / vehic N/A
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Table A7_5_3_1_3-2: Testanimals (if more than one species is used, feach species one table)

Criteria

Details

Species/strain

Japanese Quail (Coturnix coturpignjaca)

Source

Dezso Rokolya quail breeder, Csavoly, Szent Istva
u. 83, H-6448, Hungary

Age (in weeks), sex and initial body weight (bw)

9 weeks old birds at the initiation of the test,M&les
and 48 females, with reserve birds (8males and 8
females). Body weight range; males 167-211g,
females 201-261¢g

=]

Age range within the test

See above

Breeding population

Not stated in report

Amount of food

N/A; test substance in drinking wate

Age at time of first dosing

9 weeks

Health condition / medication

All the birds appeared in good health during the
acclimation period. No medication of the adults wa
carried out during the entire period of the test.

°Z

Pre-treatment

Acclimation period of 16 days followed by a pre-
treatment period of 14 days. No illness or montalit
appeared during the acclimation period. No
observations stated for the pre-treatment period.
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Table A7 5 3 1 2-3:  Test system

Criteria Details
Test location Indoor in holding pens
Holding pens Parent birds:

Each pen had a floor space of 50cm x 50cm. Ceilifjg
height was 40cm. External walls, ceiling and floors
were constructed of galvanised wire.

Hatchlings:

Brooder pen with a floor space measuring 1. x 1.0Jm
and ceiling height of 40cm. External walls, ceiling
and floors were constructed of galvanised wire.

Number of animals (male/female) Male: 48
Female:48
Number of animals per pen [cm?/bird] 2 (1 male arfdmale)
Number of animals per dose 2/sex/dose
Pre-treatment / acclimation Untreated layer diet a@ministeredd libitum
Diet during test SSNIFF SM quail diet
Dosage levels (of test substance) 70, 140, 280{kytkgnominal)
58, 115, 241 pg/kg/bw (measured)
Replicate/dosage level 24 birds per dose level
Dosing method Drinking water prepared with test substaade
libitum.
Dosing volume per application Volume of drinkingterawas 200ml per cage.
Frequency, duration and method of animal Following test initiation until termination adudtrds
monitoring after dosing and hatchlings were observed daily for clinical
observations
Time and intervals of body weight determination BAstundividual body weights were measured at fhe

start of pre-treatment, at the start of treatment
and at the end of treatment.

Hatchlings: Individual body weights were measuref
by pen at the end of the rearing period.

Incubation, storing and hatching Eggs were incubated in PL MASCHINE incubator
and hatched in PL MASCHINE hatcher.

Test period after egg-laying

Turning of eggs Yes during incubation with automalévice

Collection period for eggs Eggs were collectedydthitoughout the test period
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Table A7_5 3 1 2-4: Test conditions (housing)

Criteria Details

Test temperature Ranges as below

Shielding of the animals Not specified

Ventilation With HELIOS —HS type ventilator, maximal aeratioh
18times/hour

Relative humidity Ranges as below

Photoperiod and lighting Photoperiod was 7-8 hours per day at beginning o

acclimation period then during two weeks it was
continuously increased to 16-18 hours per day.

Lighting was artificial, minimum 10 lux at the foed

of birds.
Storing, incubation and hatching conditions for | Eggs were stored not more than 7 days at the
eggs temperature of 13.3 — 16.0°C and 52 - 64% relativ
humidity.

Temperature in the incubator was 37.5-37.7°C, anfi
relative humidity was 51-65%.

Temperature in the hatcher was 37.0-37.4°C, reatjv
humidity was 71-72%

Environmental conditions for young birds TemperetuB0-38°C

Relative humidity of 50-73%.
Photoperiod: 16hours of light per day
Ventilation: as above

11/14
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* The hatchability has been calculated as follows:
number (.)f hatchings 100

number of incubated eggs
** The percentage of hatchlings that survived todd4s was calculated as follows:

numberof 14-dayold chicks/fem;lle/day><100

numberof 0-dayold chicks/fenale/day
*** The number of 14 day old survivors per hen ha&en calculated as follows:

number of chicks

number of female:

Table A7_5 3 1 3-6:  Validity criteria for bird reproduction test according to OECD 206
Fulfilled Not fulfilled

Mortality of control animals <10% X
Average number of 14-day-old survivors per herontiols> 14, 12 and 24 for X
mallard duck, bobwhite quail and Japanese qualil
Average eggshell thickness for the control grauf.34, 0.19 and 0.19 mm for X

mallard duck, bobwhite quail and Japanese qualil

Concentration of the test substance in thexd&® % of the nominal

concentration throughout the test pe
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