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‘ This study is classified as imvaTlid. Many discrepancies
were outlined in section 14 of this review. The major
concerns are as follows: .

- The study author reported selecting the healthiest
female daphnids on day 6 of the study, and reducing
the number of daphnids from 50 to 30 in each test
chamber.

- The study design only included two test chambers per
treatment level, instead of seven test chambers (with
one daphnid each) and three test chambers (with five
daphnids each). These discrepancies cause concern
for the scientific soundness and therefore the study
is classified as "Invalid."

Recommendations:

EEB recommends that the study be conducted again,
preferably under flow-through conditions and following the
Standard Evaluation Procedure (SEP), Daphnia magna Life Cycle
(21-day Renewal) Chronic Toxicity Test, M. Rexrode and
T. Armitage (July 1986) EPA 540/9-86-141. A ' <]:>
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Background Information:

This study was submitted to support reglstratlon of a

new synthetic pyrethr01d Karate or PP321.

Discussion of Individual Test: N/A

"Materials and Methods:

a.

Test Animals - Daphnia magna < 24 hours old were taken
from cultures maintained at Jealotts Hill. The test
organisms were cultured in dechlorinated mains water and
maintained on a diet of yeast and Chlorella wulgaris at
20 + 1 °C on a 16-hour day.

Test System - Test solutions were replaced every 12
hours. The study author found that the flow—through
method had failed to maintain a satisfactory series of
concentrations of test materlal for the duration of the -
study.

Duplicate test vessels consisted of 3 L glass beakers
containing 2 L of test solution. The vessels were
maintained at 20 + 1 °C in a recirculating water bath.
Light intensity was 800 lux w1th a 16 hr llght/8 hr dark
photoperiod.

Study Design - (Excerpted from submission)

"50 Daphnia (less than 24 hours old) were introduced to
each test chamber at the start of each test. On day 6,

the number in each chamber was reduced to 30 by selecting

the healthiest females and discarding the remainder.
Adult Daphnia were transferred to fresh test solutions
in a clean beaker every 12 hours using a glass pipette.
After transfer of the adults, any young Daphnia were
removed by sieving the test solution through a fine
nylon mesh and transferring them to the fresh solution.
Daphnia were fed twice daily throughout the study on a
Chorella vulgaris/yeast diet, each feed con51st1ng of 4
ml of a Chlorella suspension (108 cells m1-1) plus 4 ml
of an active dried yeast suspension (2 mg ml~1l), The
food was added to each new test solution after its
preparation., Test chambers were gently aerated to ald
suspension of the food. :

"Assessments were made throughout the study of Daphnia
survival, growth and reproduction. Survival of the

adult Daphnia was recorded each time they were transferred

to fresh solutions. Lengths (top of head to base of
splne) of adult Daghnla were measured, using a graticule
lens in a stereomicroscope, on day 9; by randomly
selecting 10 individuals for observation, and then
carefully returnlng them to the test chambers. oOn day
21 all remaining females were measured. ‘

- - :



"Three times weekly (Monday, Wednesday and Friday
mornihgs), the young Daphnia were removed from the test
chambers by sieving, resuspended in dechlorinated_water,

" counted for live and dead young and then discarded. .

"On day 13 of the test twenty young (first instar)
Daghnia, were removed from each test chamber and :
maintained in dechlorinated water. They were fed algae
and yeast daily. Survival of these Daphnia initially
added and their young was determined after 7, 10 and 13
days, to look for any effects."

The DO and pH were measured in all test chambers three.
times weekly. On days 0, 7, 14, and 21, the DO and pH
were measured in the 12-hour test solutions just prior
to being replaced. The temperature of the water bath
was recorded every 12 hours.

(Excerpted from submission)

"During this study representative test solutions were
sampled for quantification of total radioactivity and-
also for characterization of the radiocactivity; to-
determine whether hydrolysis or isomerisation had
occurred., 1In addition, representative acetone stock
solutions (used to prepare the test concentrations)
were analysed by TLC and by HPLC."

Measurement of Concentrations

- = Total Radioactivity - Water samples were taken for LSC
at the end of the 12-hour period.on days 0, 7, 14, and
21 of the study in order to measure the l4C-residues.

- TLC was used to resolve PP321 and its hydrolysis -
product. On days 0, 7, 14, and 21, samples of 40 and
20 ng/L were measured at the beginning and the end
of the 12-hour period. .

In addition, acetone stock solutions were analyzed by
TLC on days 0, 15, and 21.

High-performance liquid chromatography (HPLC) was used
to resolve PP321 from the other isomers of PP564 and

to quantify the extent of isomerisation. Water samples
from 40 and 20 ng/L were analyzed on days 0, 7, and

14. On day 21, only the 20 ng/L sample was analyzed
(the 40 ng/L rate was not prepared due to 100% mortality
of the Daphnia). Each solution was analyzed immediately
after preparation and at the end of the 12-hour period.
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On days 3 and 7 of. the study, a 5 ng/l sample was
extracted(five samples total) at 0 and 12 hours. On
days 16 to 21, the 2.5 ng/l sample was extracted at 0
9, and 12 hours. For the TLC and HPLC, 1 L aliquots
of each solution were taken and extracted with dichlo-
romethane and hexane, respectively.

d. Statistics - The following parameters were subjected to
ANOVA with paired test chambers as replicates:

- Total number of young produced;
- Length of adults on days 9 and 21; and
- Number of young per. female,

The number of young/female was calculated by dividing
the total young produced by the number of "female
reproductive days" for each test chamber.

The number of female reproductlve days was calculated
from a summation of the number of surviving females each
day, from day 6 when reproduction started to the end of
the study (day 21). . The maximum number of female repro-
ductive days- in a test chamber was 450 (30 surviving

females each day for 15 days).

Reported Results:

The DO levels were > 7.9 mg/L (86% saturation) at all
measurement times. The pH ranged from 7.7 to 8.4. The
temperature of the water bath remained at 20 + 1 °C throughout
the test.

Results of Analysis of Concentrations - See Table 9 for
summary of 12C residue analysis.

Table 8 summarizes the measured concentrations at the
beginning of the.test for all treatment levels, Table 9 for
radiochemical concentrations at 0 and 12 hours on days 0,

7, 14, and 20. ‘

TLC and HPLC - Tables 10 to 13 include the results of
the TLC and HPLC,

Biological Results - See Table 5 for statistical analyses.
Tables 14 to 17 list the full results.

(Excerpted from submission)

"There were significantly fewer female reproductive
days in the 40 and 20 ng 1-! concentration (see Tables 5
and 14). - At 10 ng 11 and below there was no significant
effect on the survival of the -adult Daphnia. By the end of
the study, 98% of the Daphnia surviving at day 6 (after

-
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sorting) had died in the two 40 n? '1~1 chambers. The
respective figure in the 20 ng 1 chambers was 62%. In
other test concentrations, deaths were in the range 8-22%
(10% in the controls).

"Analysis of the Daphnia lengths on day 9 show that
only at 40 ng 1~! were the Daphnia significantly smaller
than the controls (see Table 16). At day 21 (see Tables 5
and 17), when the 40 ng 1-1 concentration was omitted from
the analysis (only one Daghnla remaining), there was no
significant difference in length between the other concen-
trations and the control. :

"The number of young produced per female per reproductive
day (see Tables 5, 14, and 15) showed all the test concentra-
tions, except the 2.5 ng 11 to be significantly different to
the control. The other chambers, although significantly
different to the control, showed no significant differences

. between them. They all produced between 5.00 and 5.35 young

per female per day, approximately . 70% of that in the control,

"The numbers of young produced from the'Dthnié

- transferred to and cultured in dechlorinated water for 13 days

showed no significant differences in the total numbers of
young produced or the number of young produced per female per
day (see Appendix VI, Tables 18 and 19). 1In one replicate

of the Daphnia from the 40 ng 1-1 concentration, only 6 of
the original 20 Daphnia survived the 13 days."

Study Author's Conclusion/OA Measures:

(Excefpted from submission)

"The study demonstrates that if Daphnia are kept in
maintained concentrations of PP321 for 21 days, the number
of young produced per female is reduced at concentrations of
approximately 5 ng 11 and above. However, the data also
show that at concentrations of 5-40 ng 1-1, if the Daphnia
survive they reproduce at a rate only slightly below
(approximately 70%) that of the control. Acute effects
were only apparent in the 20 and 40 ng 1‘1 concentrations,
after 13 and 11 days exposure, respectively.

"During the conduct of this study, the Quality Assurance
Unit carried out the following audits in accordance with
ICI Policy of Good Laboratory Practice (Study No. PP321/CN/02)."

Reviewer's Discussion and Interpretation of the Results:

. There were major discrepancies that detracted from the
study. They are as follows:

a. Test'Procedures




The raw data were not submitted.

The study did not indicate if the daphnids were
obtained from a stock (at least 10-12 days old)"
that was a separate culture that was maintained
for 21 days prior to test initiation.

‘The study author reported that dechlorinated
mains water was used for the dilution water.
Dechlorinated water should not be used because
removal of chlorine is rarely complete and
residual chlorine can be quite toxic to aquatlc
organisms,

Test tanks were aerated. The SEP guideline
clearly states that the test chambers should not
be aerated. :

Study design only included two test vessels per
treatment level., The study should have used

(a) seven beakers at each concentration with one
daphnid per beaker for collection of data on
survival, growth, and reproduction; and (b) three
beakers at each concentration with five daphnids
in each for collection of data on survival only.
Assignments of daphnids should be randomized.

The test begins when test organisms are flrst
placed in the test solution.

In addition, both the solvent control and the
control .should be replicated the same as the
‘treatment levels., This study did not report if
replicates were used for the controls.

The study author reported that on day 6, the

number in each chamber was reduced to 30 (from

"50) by selecting- the healthiest females and
discarding the remainder. Selecting the healthlest
test organisms makes the study results biased;
therefore, the practice is con51dered to be
scientifically unsound.

It appears that the data for the number of young
produced, female reproductive days, and daphnia
lengths for both the solvent control and the
control were pooled. This is unacceptable. (See
Table 5.) ‘

The water hardness was reported to have been as
high as 275 mg/L. . It should have only been 160
to 180 mg/L.



- It appears from Table 9 that the measured
concentrations were as low as 8% of the nominal. )
And, in some instances, the measured concentrations
were considerably higher than the nominal (4.5
times). The study author should be aware that
the measured conceéentrations should be + 30% of
the nominal concentration.

- The concentrations should be measured in each*
test vessel. The study reported only measuring
four of the five treatment levels (using LSC) at
0-hour, not both 0 and 12 hours. All treatment
levels should be measured. . :

Statistical Analysis - Since the study design did
not include enough replicates, an ANOVA was not
conducted., 1In addition, the discrepancies found
in the study caused concern for the statlstlcal
valldlty of the study.

Discussion of Results - To select for the healthiest
test organisms is scientifically unsound. This
study reported that the healthiest females were
chosen on day 6, and the rest were discarded. This
makes the study results biased. :

In addltlon, the study d951gn only used dupllcates
for the treatment levels. We recommend at least 7
test chambers with one daphnid in each and three
test chambers with five daphnids in each. 1In
addition, the study design did not indicate if
replicates were used for both the control or solvent
control, -

The renewal method is an acceptable practlce for
assessing the toxicity of a chemical to daphnlds.
However, since the chemical being tested is a
synthetic pyrethroid, we recommend flow—through
conditions for future testing.

Adeguacy of the Study Aﬂjmﬁ»&ﬁ d;jbﬁ
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l) Classification - ;Egaffa ) _ St

2) Rationale - Due to the dlscrepan01es outlined
in section 14,

3) Repairability - The study cannot be repaired.
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Page is not included in this copy.

Pages é through z i are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

}Identity of product impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of prdduct inéredients.-
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formulz.

Information about a pending registration action.

25; FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confi
by product registrants. If you have any questions, please
the individual who prepared the response to your request.




