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\ 7CONCLUSIONS. Thls study is scientifically sound‘and
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fulfills the requirements for a dletary LCsq study,using.

- mallard ducks (Anas platyrhynchos). Based on nominal
'-concentratlons, the' LC,, was 906 ppm with 95% confidence '

limits of 187 and 35107 ppm, which classifies. Dlphacinone 
technical: as moderately toxic to the mallard duck.

observed- effect concentration (NOEC) was not. established dueg
“to overt signs of toxicity at 1 6 ppm,‘the 1owést

concentratlon tested.
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. DISCUSSICN OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS.

B.

»’ D.

-Test Anlmals" The birds used in the ‘study were 10-day

old mallard duckllngs (Anas platyrhynchos) obtained
from a commercial supplier in Hanover, IL. “All of the

-birds were from the same hatch pen—reared ~and ,
vphenotyplcally 1ndlst1ngulshable from wild birds. The

- ‘birds could not be differentiated by sex. The birds
. were acclimated. to. ‘the caging and- test facilities from

the day. of recelpt and appeared to be 1n good - health at
test 1n1t1at10n.lg‘ .

‘Test System" The b1rds were housed 1ndoors in pens

constructed of vinyl coated wire mesh (62-x 92 x 25. 5.
cm). A photoperiod of 16 hours of dayllght and' 8 hours
of darkness was malntalned with fluorescent llghts at

.an intensity of 130 lux. ' The average brooder S
- temperature ‘was maintained' at 33 *2°C, average amblent

temperature was 24 +1°C, and relatlve hum1d1ty averaged
65 *13%. : .

oosage. Twenty-flve day ‘dietary LCg, test.  Based upon
known tox1c1ty data, six nominal concentratlons of 1.6,

8, 40, 200,.1000, and 5000 parts per million (ppm) were ’
- .selected for the test. Test concentrations were not S

adjusted for purlty of the test materlal

'Design., Groups ‘of ten birds were a551gned by

indiscriminate draw, without regard to sex, to each of

}‘51x treatment groups and three control groups. All
birds were fed a game bird ration formulated to in-

house standards. Food and water were supplled ad

“\llbltum throughout the test.

The test dlets were prepared by dlssolv1ng the test

o materlal in acetone and mixing the resulting solution
“ into ‘the diet with corn oil. The concentratlon of corn_,~

. 0il 'in the treated and control diets was 2%. The diets
‘were prepared on the day of test initiation. The birds

were fed the appropriate diet for ‘5 days (exposure

-period) and untreated food for 20 days (post—exposure
period). : ; ‘ , )

\ Samples of ‘the dlets were taken to verlfy the test
. .concentrations administered. The samples were sent to
.. Bell Laboratorles, Madison, WI for analys1s us1ng h1gh o
“performance llquld chromatography (HPLC)
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| Mortallty and symptoms of tox1c1ty were recorded at .
least twice dal;y throughout the study. Blrds were .
weighed by group at initiation, day 5, 8,;}5, 22 and at

© .~ study termination (day '25). Food'consumptlonkwas‘
- recorded by group for days 0-5, 6—8, 9t15,\16r22;‘and
- 23-25. o '

B. t statlstics. Mortallty data were analyzed by problt

analysis u51ng the computer program of C. E. Stephan.

)REPORTED RESULTS" Measured test concentrations at'200,
1000, and 5000 ppm were 103, 115.2, and 99.8% of nominal
concentratlons, respectlvely Test concentrations below 200

ppm (40, 8, and 1.6 ppm) were unable to be analyzed due to'*
- 1nseparab1e 1nterference on the HPLC (Appendlx TIT,
~_attached) ‘

- 3 L o
There were no mortalltles‘ln the control groups  (Table 1,

attached). All birds were normal in appearance'and‘behaviorr

Vthroughout the test perlod

‘«_There were no mortalltles at the 1 6 ppm test concentratlon.

,*assoc1ated with the mortalities were necropsie

There was 20%" mortality at 8 ppm, 30% at 40 ppﬂ, 40%

- mortality at 200 ppm, 50% mortality at 1000 ppﬂ and 60%
'+, mortality at 5000 ppm. . All mortalities were cdn51dered to
' be treatment-related and the observed mortallty pattern was -

dose respon51ve.

-There were overt’ 51gns of tox1c1ty at all 1evels tested.“‘

These signs included lower limb weakness, depress1on,,

. reduced reaction to external stlmull loss of coordlnatlon,

prostrate posture, convu151ons, ruffled appearance, swollen

legs, lethargy, wing droop, and the 1oss of ri ht1ng reflex.e

' )
Suff1c1ent blrds to characterize the nature ofithe 1e51ons,
Findings
were consistent with ant1coagu1ant 1ngest1on, and 1nc1uded
. subcutaneous and/or 1nterna1 hemorrhages.

'When compared w1th the control groups durlng the exposure o

period there was a reductlon in body weight gain at .
concentrations of 40, 200, and 1000 ppm -ahd a marked
reduction in body welght gain at 5000 ppm (Table 3,
~attached). A reduction in ‘body weight' galn co t1nued to be
through day 15. A loss of body welght was noted at 40 and
5000. ppm from day 22 to 25 while a slight redu

observed at 200 and 1000 ppm through day 8, E at 5000 ppm

fwe;ght‘galn was noted at 1.6 ppm during the same time _
-~ period. Feed consumption appeared to be reduced at 5000 ppm
B through day 15 (Table 4, attached). ‘ ) : |

tion in body
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pSTUDY AUTHOR'S CONCLUSIO /QUALITY ASSURANCE MEASURES. - _
"The dietary LC50 value for mallards exposed to Dlphaclnone o

Technical was determined to be 906 ppm,‘w1th a 95% .

o confldence 1nterva1 of 187 to 35107 ‘ppm.  The slope of the TH

- dose’ response curve. was 0. 5. The no-mortallty level was

1.6 ppm. ‘The no-observed-effect 1evel was less than 1.6

'ppm; the lowestyconcentratlon tested based upon overt slgns"
- of tox1c1ty n ’ » .

The' report stated that the study was conducted in
- conformance with Good- Laboratory- Practlce (GLP) regulatlons,h
."(40 CFR Part 160). Quallty assurance audlts were conducted-
during the study and the final report was .signed by a :
- Quality Assurance Officer for Wildlife Internatlonal Ltd:
.- An-additional statement of conformance with GLP (40 CFR part
‘ ‘160) guldellnes was 1ncluded in - the analytlcal report. :

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS.

'A.“fTest Procedure° Th1s study followed procedures

outlined in the SEP, ASTM -and Subdivision E -~
Guldellnes, exoept for the follow1ng dev1atlons.

jBody we1ghts were measured by group. Ind1v1dual body
‘ welghts should have been measured '

TThe blrds were not randomly a551gned to pens."Instead,
»Kthey were asslgned by 1nd1scr1m1nate draw. R

. ‘Diet samples ‘were not analyzed to determlne the
’/homogenelty of the test substance in the. d1et

‘B. l tatlstlcal An31151s' The reviewer used the prob1t

method in EPA’s Toxanal program to verlfy the authors’
" LCgy.  The reviewer agrees with authors' LC0 of 906 ppm'
.(see attached sheet) ; _

C. 1-D1scu351on/Resu1ts-' ‘The study is sclentlflcally sound o
and fulfills the requlrements for a dietary LCg, study
using mallard ducks. - With an LC., of 906 ppm (nominal
concentration), the test materlai is classified as
“moderately toxic to mallard ducks. The NOEC was not .
.established due to overt signs of toxicity at 1. 6 ppm, .
“the lowest concentratlon tested : ,

?D.i.fAdeggacy of the study:

’“(i) c1a551f1cat10n.,,Core;

'(2)’ Ratlonale:l N/A;
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'CHUCK NACE ‘ DIPHACINONE MALLARD DUCK 01/19/94
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CONC. . NUMBER . - NUMBER PERCENT = BINOMIAL
' EXPOSED " DEAD ' "DEAD . _ PROB (PERCENT)

5000 10 T 6 ' ' 60 00001 - 37.69531
1000 10 . 5 50 , '62t30469

200 10 4 40 . 37,69531
40 10 '3 30 - 17.1875

8 10 2 20 . 5.46875

1.6 . 10 0 o - 9. T65625E 02
THE BINOMIAL TEST SHOWS THAT 0 AND. +INFINITY CAN BE~

USED AS ‘STATISTICALLY SOUND CONSERVATIVE 95 .PERCENT -
'CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL

ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

N

. AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 999.9999

RESULTS 'CALCULATED USING THE MOVING AVERAGE METHOD

"SPAN - G - . LC50 95 PERCENT CONFIDLNCE‘LIMITS
3 ' ,;2.352835,1f 999.9999 , 0. - +INPINITY
RESULTS CALCULATED USING THE PROBIT METHOD = .
ITERATIONS G, . H  GOODNESS OF FIT PROBAB[LITY
5. .3763084 1 - .8399181 W
?JSLOPE ‘= . _.s154888 .~ N
95 PERCENT CONFIDENCE LIMITS = .1992675 AND = .8317101"
1 . . ) e . ’ R ‘

- LC50 =  905. 7718 ‘ . R e B
~;95 PERCENT CONFIDENCE LIMITS =,‘187.34741AND,*35109;62rn ‘
' LClO - 3. 114135 ’ o o o L

95 PERCENT CONFIDENCE LIMITS = 3.660907E-03 AND ‘22.60299
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