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CHEMICAIL,: HOE 039866
Shaughnessey No. 110902

TEST MATERIAL: Technical: HOE 039866, 96.3% active
ingredient, identification code: Hoe 039866
OH ZC96 0002, a white powder.

STUDY TYPE: Life-Cycle (21-Day Renewal) Chronic Test.
Species Test: Daphnia magna.

CITATION: Fischer, R. 1987. The Effect of HOE-039866
(Substance Technical) to Daphnia magna (Waterflea) in a
Life-Cycle (21-Day Renewal) Chronic Toxicity Test. Report
No. A36208. Prepared by Hoechst AG, Federal Repuplic of
Germany. Submitted by Hoechst Celanese Corporation,
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CONCIUSIONS: This study is scientifically sound and meets
the guideline requirements for an invertebrate life-cycle
chronic test. The MATC for Daphnia magna was determined to
be between 32 and 56 mg a.i./L HOE 039866, based on the most
sensitive parameter in the study (i.e., reproduction). The
NOEC was 32 mg a.i./L.

RECOMMENDATIONS: N/A.
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BACKGROUND:

DISCUSSION OF INDIVIDUAIL TESTS: N/A.
MATERIAIS AND METHODS:

A.

Test Animals: Daphnia magna used in this test were bred
in Hoechst AG Laboratory. They were cultured in glass
beakers, containing initially 20 adult animals in 2
liters of soft reconstituted water. The breeding
temperature was 20 + 2°C. The daphnids were fed a
suspension of algae (Scenedesmus subspicatus). Once a
week the food was supplemented with a suspension of
dried fish food.

Prior to test initiation, daphnids (10-12 days old) were
separated from the culture, put in a separate culture
container and maintained for at least 21 days. Young
daphnids (< 24 hours old) were obtained from this
subculture and were used for the test.

Test System: The test was conducted in 500-ml glass
beakers (containing 200 ml of test water), kept at 20 +
1°c in a regulated water bath. The beakers had a
diameter of 80 mm and a height of 140 mm. The depth of
test water was between 35 and 45 mm. The beakers were
covered with glass lids during the test. Soft
reconstituted water used in the test had a conductivity
of 156-217 umhos/cm, and a hardness and alkalinity of
44.5-49.9 and 29.3-31.6 mg/L as CaCO3, respectively.
Fluorescent lights, with a 16-hour daylight photoperiod,
were used to illuminate the culture and test rooms.

Dosage: Life-cycle (21-day renewal) chronic test.

Design: Based on previously performed studies, five
nominal concentrations of HOE-039866 (i.e., 10, 18, 32,
56, and 100 mg/L) were chosen for the definitive test.
The concentrations were calculated based on 100% purity
of the test material. The test solutions were prepared
by dissolving the test material in dilution water (i.e.,
soft reconstituted water). Dilution water control was
tested concurrently. '

For each test concentration and the control, ten beakers
with one replicate were prepared. One daphnid was
placed into each of 7 beakers (for survival, growth, and
reproduction observations) and 5 daphnids were placed
into each of 3 remaining beakers (for survival
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observation only). Therefore, 44 daphnids in 20 beakers
were tested for each concentration.

The daphnids were fed and transferred into freshly
prepared test solution three times a week. Dissolved
oxygen, pH, temperature and conductivity were determined
in one beaker of each concentration at each renewal
time. In addition, the water temperature of the
untreated control was recorded continuously during the
whole test period.

The analysis of test substance concentrations, total
hardness, total alkalinity and nitrite were made on
test days 0, 2, 5, 7, 9, 12, 14, 16, and 19 from the
freshly prepared and the aged test solutions.

E. Statistics: The maximum acceptable toxicant
concentration (MATC) was determined by statistical
analysis, employing analysis of variance, general linear
models and Duncan’s multiple range test procedures (SAS,

—  1979).

REPORTED RESULTS: Analyses of test concentration showed
that there was no significant difference between the freshly
prepared and the aged (at the time of renewal) test solution
(Table 6.3.3, attached). The temperature stayed between 19
and 20.5°C during the 21-day exposure period. Dissolved
oxygen concentrations ranged from 3.1 to 9.5 mg/L and pH
from 6.8 to 7.8.

Although 6-18% mortalities occurred in offsprings, the
mortalities did not appear to be concentration-dependent.
Likevise, no concentration dependency was observed in growth
of daphnids at different treatment levels. Survival of
adults was also not affected by the test compound. No
mortality of adults was observed in the control, 10-, and
18-mg/L levels; while 4.5%, 2.7%, and 6.8% adult mortalities
were observed in 32-, 56-, and 100-mg/L test levels,
respectively.

Reproduction rate proved to be the most sensitive parameter
measured during the study. Reproduction was inhibited at 56
and 100 mg/L, while there was no significantly different
from the control group at 10-32 mg/L. Therefore, the MATC
was estimated to be 32 mg/L, based on the significantly
different reproduction rate of control and treated groups.

STUDY AUTHOR’S CONCLUSIONS/QUALITY ASSURANCE MEASURES: No

conclusion was made by the author. The study was conducted
in compliance with the principles of Good Laboratory

3



14.

Accession No. 405010-10

Practice (GLP). A statement of compliance was included in
the report and signed by the Study Director and Head of
Testing Facility.

REVIEWER?S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A.

Test Procedure: The test procedure and the report were
generally in accordance with the SEP, except for the
following deviations:

0o It was not known if the test organisms were randomly
assigned to each test beaker.

0 Total hardness of the test water was between 44.2 and
49.9 mg/L as CaCO3. The SEP recommends the hardness
between 40 and 48 mg/L as CaCOj3.

0 The pH of the test solutions sometimes fell below the
recommended values of 7.2-7.6.

0 Green alga, Scenedesmus subspicatus, is not one of
the food species recommended by the guidelines.

0 Although the length of daphnids was reported as being
determined with an accuracy of 0.01 mm, the reported
results showed the length measurement only to the
nearest 0.1 mm.

Statistical Analysis:

Adult survival The author did not attached statistical
analysis results for adult survival (if performed). The
reviewer analyzed the survival data using least squares
analysis (attached). All data were included. Beakers
containing 5 daphnids each were assigned "environmental
factor 1" and the ones containing 1 daphnid each were
assigned "environmental factor 2". The analysis showed
no statistical difference either between two
environmental factors or between control and each test
level. Therefore, HOE 039866, within the range of
concentrations tested, did not have any significant
effect on daphnid survival.

Adult length The author performed statistical analysis
on adult length using all data from the beakers with 5
daphnids each and from the ones with 1 daphnid each.
According to the method, growth was supposed to be
measured from only beakers containing 1 daphnid each.
The reviewer reanalyzed the length data obtained from
the beakers with 1 daphnid each, using Tukey’s and
Duncan's tests (attached). Tukey’s test showed that the
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length of daphnids in the control group was not
significantly different from the length of daphnids in
-any test level. Duncan’s test also showed no
differences between the control and 10-, 18-, 32-, and
100-mg/L test levels. Daphnids in the 56-mg/L test
level were significantly larger than those in the
control and thus, the effect probably was not due to the
test chemical.

Reproduction The reviewer reanalyzed the reproductive
data (# young/adult/reproduction day) using Tukey'’s and
Duncan’s tests (attached). Tukey’s test showed daphnid
reproduction in the control as being significantly
different from that at 100-mg/L test level. Duncan’s
test showed the same result as that done by the author
(i.e., numbers of young per adult per reproduction day
in 56- and 100-mg/L test levels were significantly
different from those in the control group).

Therefore, reproduction is the most sensitive parameter
tested in this study. The MATC was determined to be
between 32 and 56 mg a.i./L HOE 039866.

C. Discussion/Results: The study is scientifically sound
and appears to be well conducted. However, the length
of daphnids should have been reported to the nearest
0.01 mm. The deviations from the SEP probably did not
significantly affect the validity of the toxicity
results of this study.

The author reported concentration of 32 mg/L as the MATC
value. According to the test result, 32 mg/L was
actually a no-observed-effect concentration (NOEC).
Therefore, the MATC should be reported as being between

32 and 56 mg/L, based on the most sensitive parameter
(i.e., reproduction) in the test.

D. Adequacy of the Study:
(1) Classification: Core.
(2) Rationale: See Section 14.C.

(3) Repairability: N/A.

15. COMPLETION OF ONE-LINER: Yes, October 3, 1988.
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TABLE 6.3.3. ANALYSES OF TEST SOLUTIONS

Values of the freshly.prepared test solutions

| mg/l | mg/l active ingredient (96.3%) found on test day |
|given | 0 2 5 7 s 12 14 16 19 |
| | | | ] ] |

[ 10 9.4] 9.8| 9.8 9.3 9.8’ 8. 7| 9.1 9.0|] 9.8
L | ] | | | R |

| 18 | 17.7| 17.3| 17.9| 18.3| 17.8| 17.3] 17.5[ 17.2| 18,3
| ] ] | ] | | ] | |
| 32 | 31.5| 31.3| 31.5| 32.0| 31.5| 31.6] 31.7| 32.0f 32.5]
L | | ] | ] | }
| 56 | 55.7| 64.9| 55.8| 55.9| 55.3| 56.0| 56.1| 56.0] 55.5]
| ] ] | | ] | | |
| 100 | 99.4] 97.5| 98.8( 99.2| 97.9| 99.5(100.1]100.2[101.9]
[ ¥ . ] 1 1} 1 1] ] ]
i [ [] ¥ [ ] £ 1] 1 [

Values of the aged test solutions

ng/l | rg/)l active ingredient (96.3X) found on test day
lngen | O 2 5 7 g 12 14 186 18 ~
L L 2 1 S 1 F | T 1 120 JA4 1 1k 1 19 1
| 10 | 8.9} 10.0f 9.6} 9.1] 8.7 8.8] 8.6 9.2] 98.3] °
| | | l | | | | i
| 18 | 17.7] 17.71 17.7] 18.0f 17.2} 17.1] 16.7) 17.1| 17.0}
L | | | ] ] | | l |
| 32 | 31.4} 31.9] 3l.6] 31.9} 31.7| 31.4] 30.3} 30.9 30.7}
| ] I | ] ] | | ] |
| 56 | 55.9| 55.8] 55.5| 55.8] 55.5] 55.2] 55.8| 56.3| 55.3]
- | ] | } | ] ] | ]
| 200 |

100.2|100.3| 98.9(100.0| 98.4| 99.4[100.6/100.4|101.38]
: : : ; : ] : :
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