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SUMMARY

A study was conducted to determine the effect of H-25914 on the growth and growth rateofthe
green alga Selenastrum capricornutum.” The algae were exposed to nominal concentrations of
0.1,11,10, and 100 mg H-25914/Literofnutrient medium (ppm).

‘The algae were exposed for 72 hours (3 days) without test medium renewal. The effect was
expressed as percent inhibition in growth based on healthy cell count (also referred to as cell
density) relative to the blank (culture medium) control for the 72-hour (day 3) intervalof the test
“The 72-hour ECso, and the 95% confidence interval (C.L) based on nominal concentrationsisas
follows:

Healthy Cell Count
ECw 117 mg/L.

(95% C1. = 0.75 to 1.59 mg H-25914/L)

H-25914 exhibited medium concern under TSCA and was "toxic" to aquatic organisms
(R51), classified as dangerous for the environment, and assigned the symbol “N” under the
EU Directive in a 72-hour, acute test using the green alga Selenastrum capricornutum.

—~

— a Also known as Preudokirchneriela subcapitaa
b The ECy is defineda the effective concentration” producing50% inbibition of growth relative to thecontrol
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MATERIALS AND METHODS

A. TestSystem

Selenastrum capricornutum, a freshwater, unicellular, non-motile, green alga, was used in this
study.

“The original culture source was the DepartmentofBotany - Culture Collection ofAlgac - The
UniversityofTexas at Austin - Austin, Texas 78713-7640.

‘The culture method for Selenastrum capricornutum was based on published literature.“ Prior
to the study, Selenastrum capricornutum cultures were maintained under the same environmental
conditions used in the study. The organisms were cultured in sterilized 250 mL Erlenmeyer
flasks containing approximately 50 mLoffiltered (= filter-sterilized) synthetic algal-assay
procedure (AAP) nutrient medium and were aseptically transferred to fresh medium every 3 to
7 days. The flasks were fitted with foam stoppers to permit gas exchange.

B. Test Design

—~ The test design used for the Selenastrum capricormutum study is described below:
_—

Nutrient Flask Volume Solution Volume Volume
Organism Medium (mL) (mL) Ratio
Selenastrum capricornutum~~AAP 250 50 El

eteere—————————re————

C. AAP Nutrient Medium Preparation for Selenastrum capricornutum
(Appendix A)

AAP nutrient medium was prepared by adding 1 mLofeachofthe 6 macronutrient stock
solutions and 1 mL of the micronutrient stock solution to approximately 800 mLof Milli-Q(deionized) water, with mixing after cach addition. The volumeofthe medium was brought fo

liter with additional Milli-Q” water. Appropriate proportions (1 mLofeach stock solution for
each 1 liteofmedium) were used to prepare the larger volumesof the medium required for the
study.

‘The medium pH was adjustedtoapproximately 7.5. The medium was filter-sterilized using
Corning” pre-sterilized filtration systems each witha 0.22 pm cellulose acetate filter.
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~ 1. Test Solution Preparation

Four nominal test concentrations (0.1, 1, 10, and 100 mg H-25914/L AAP nutrient medium) wereused in this study. Aliquotsof the filter-strilized AAP mutrient medium were used for the blank
(normal culture medium) control solution.

2. Test Culture Preparation

For each blank control and test solution, 2 aliquots (50 mL each) were placed in separate
sterilized 250 mL Erlenmeyer flasks fitted with sterilized foam stoppers. To achieve the desirednominal concentrationofapproximately 10,000 Selenastrum capricormutum cells/mL at test
initiation, an approximate 0.340 mL (= 340 aL) aliquot of algal inoculum from a logarithmicallygrowing stock culture was aseptically transferred to cach flask.

D. Experimental Design and Test Conditions

The test flasks were placed on a shaker table in a chamber in a non-systematic design and were
re-positioned each working day. Air temperature in the chamber was recorded continuously witha continuous temperature recorder. Each blank control and test concentration was tested as2 replicates. The algae were incubated for approximately 72 hours without test medium renewal
and cell counts were made. Ulumination was supplied by cool-white fluorescent tubes. The~~ target environmental parameters are described in the following table.

Photo- Shaking
Initial Illumination Period Speed Temperature

Population (Qumens/m’ = ux) _ (hours) _ (rpms) ©Q
10,000cells/mL 60001010000 24 100 us2SstSO

E.  Selenastrum capricornutum Growth Measurement
Selenastrum capricormutum growth measurement was determined by visually counting the‘numberofcells taken from an approximate 0.2 mL sample from cach flask at approximately72 hours from study initiation. The counts were conducted using a hemacytometer and a
‘compound microscope. An aliquotofeach sample was loaded into the 2 wellsofthe
hemacytometer and 8 squares from each grid area (16 total squares) were selected for counting.All cells located in the 16 squares were counted and recorded as healthy or unhealthy. The totalnumberofcells counted was multiplied by 10,000 to determine the numberofcells per milliliter.Cells outside these 16 grids were not counted nor included in the total number. Observations andcountsofhealthy and unhealthy cells (c.g., deformed, scenescent, stunted) were recorded in thestudy records. The statistical calculationofthe ECso was based on mean healthy cell counts andnominal concentrations.

-
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RESULTS
Based on visual observations, the blank control solution and the 0.1,1, 10, and 100 mg/L testsolutions were clear and colorless before additionofalgal cells. Afier the additionofalgal cells,the test and blank control flasks were placed on a shaker table in a chamber with a temperature ofapproximately 25°C. The algae were incubated for 72 hours (3 days) without medium renewal.Ulumination was supplied by cool-white fluorescent tubes. The mean light intensity in thechamber was 6885 lumens/m’ (= lux). The shaking speed was 98 revolutions per minute (rpm).‘The pH measurement ofthe culture medium was approximately 7.5 at study start. The pH
‘measurementsof the test solutions at test initiation ranged from 7.51 to 7.56, and at test
termination ranged from 7.77 to 8.10.

CONCLUSIONS
‘The 72-hour EC, including the 95% confidence interval (C.L.)* based on nominal concentrations
is listed below:

Healthy Cell Count
EC 117 mg/L

~ (95% C1. =0.75 10 1.59 mg H-25914/L)

H-25914 exhibited medium concern® under TSCA and was "toxic" to aquatic organisms
(R51), classified as dangerous for the environment, and assigned the symbol “N” under the
EU Directive in a 72-hour, acute test using the green alga Selenastrum capricornutun,

—~ desea
a The ECy is definedas the effective concentration” producinga 50% inhibitionofgrowth relative tothecontrol
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TABLE 1

PH MEASUREMENTS OF TEST SOLUTIONS

‘Nominal Test Initiation Test Termination
Concentration (0 hours) (72 hours)

(mg/L) pH pH

Blank Control 7.56 7.77
01 7.53 8.10
1 7.53 7.98

10 7.51 7.78
100 7.51 7.80
eere———re p——
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TABLE 2

CELL COUNT DATA SUMMARY
Nominal Day 0 Healthy Cell Count Day 3 Healthy Cell CountConcentration (cells/mL) (cells/mL)

Blank Control
Replicate | 10,000 2,600,000
Replicate 2 10,000 2,740,000

0.0 mg/L,
Replicate 1 10,000 2,980,000
Replicate 2 10,000 2,720,000

1 mg/L
Replicate 1 10,000 1,730,000
Replicate 2 10,000 1,280,000

10 mg/L,
~~ Replicate | 10,000 240,000

Replicate 2 10,000 210,000

100 mg/L.
Replicate | 10,000 230,000
Replicate 2 10,000 340,000

-—
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FIGURE 1

72-HOUR HEALTHY CELL COUNT DOSE-RESPONSE CURVE
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—- APPENDIX A

AAP Nutrient Medium Constituents

-
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AAP NUTRIENT MEDIUM CONSTITUENTS——AAPNUTRIENTMEDIUMCONSTITUENTS
Stock Solutions® Final Prepared MediumComponent Concentration (/L) ___ Component Concentration (mg/L)

Macronutrient Stock #1
NaNOy 25.500 Na 11001

No 4200

Macronutrient Stock #2
NaHCO; 15.000 c 21a

K 0469

Macronutrient Stock #3
KaHPO; 1.044 P0186

Mg 2904

Macronutrient Stock #4
MgSO:TH,0 14.700 Ca 12m

s 1911—~
Macronutrient Stock #5
MgCl6H,0 12.164

Macronutrient Stock #6
€CaCly2H,0 4410

Stock Solutions® Final Prepared MediumSteckSolutions”____ FinalPreparedMedium_-Component Concentration (mg/L) Component _ Concentration (ug/L)
Micronutrient Stock
HBO; 185.520 B 32460MnClo+d H,0 415.610 Mn 115374
ZnCl 3271 Zn 1570
CoCle6 H:0 1.428 Co 0354CuCLe2H;0 0012 Cu 0004NasMoOs2 H:0 7.260 Mo 2878FeClye6 H,0 160.000 Fe 33051Na:EDTA-2 H;0 300.000
-_—

a As reported in Referenced.
~ Includes magnesium from both magnesium sulfite and magnesium chloride
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—_ APPENDIX B

72-Hour Healthy Cell Count Statistics
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72-HOUR HEALTHY CELL COUNT STATISTICS

ResultsofJonckheere test to determine NOEC
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Jonckheore Trend Test on Dose 0 + Lowest 4 Doses thew 00 pe
mom xmor xenon siowr sosTE sabi o.0mmiiis o ?

Joncknesze Trend Test on Dose 0 + Lowest 3 Doses thea 10. pe
— ao xmar wor stow cos5 2.295593 0.0kveie HR ;

Jonckheere Trend Test on Dose 0 + Lowest 2 Doses thru § 5
an Lor mar wer stow cosTS nso obese ! 3

Thus, the ¥0EC-1 pom.
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5050 Batimatation
OBSERVED PERCENT CHANGE FROM CONTROL MEAN

obs cone mew perme on
1 0.0 26.70 °o 22 oi 28.50 2 23 10 Isls aaa 2i wl 2s Ig 25 woo 20s gs;

OBSERVED & PREDICTED PERCENT CHANG FROM CONTROL MEANFORMULALFROM(JN———FORMULAL=Ce11_Count? / 100000
Obs CONC N MEW PRED  poTCANG  PREDPCICHNG
1 0.0 2 2670 23.2210 0 02 01 3 2850 365972 7 -63 102 155 1sie034 44 -is3 00 2 2025 00s “52 -1005 1000 2 208 oloeo igs “100

ECS0 using Method=NARQUARDT, OECD Model 2Covariance Matrix and Standard Error of Parameter Estimates
~ Er vo scs0 se

E50 0.08165 0.045333 0.21291vo 0.81932 -0.081648 0.90515
Nodel 2 Parameter Estimates, C50 and 95% Confidence Bounds

vo ses ws vs
28.2210 1.16872 0.7521 1.5e703

Hodel 2 Bvaluation Measures
SSREG  SSERR  SSTONC  sstow  souame

3195.43 21.5787 150.621 3217.07 0.85673
«note »Graph descriptions include the following:formulal: ECS0 OECD MODEL 2 FIT SY MARGUARDY,
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