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Daphnia magna immobilization assay application to toxicity of metal salts

and the effect of chelate in medium

Tatsuo ABE, Takeru SUGAWARA*, and Shun TAKAHASHI*

Abstract

Various metal salts exist in environment and they come from not only natural source but also artificial
source. We expect that the metal salts also affect organisms (for example the metal ion) since metal chloride is one of
the forms which are stabilized as a metal salt. Therefore, the toxic strength of metal chloride is investigated by
Daphnia magna immobilization assay. Lithium chloride (LiCl), sodium chloride (NaCl), potassium chloride (KCI)
rubidium chloride (RbCl) , and Cesium chloride (CsCl) are used as test reagent. D. magna immobilization test was
carried out based on OECD Guidelines for the Testing of Chemicals (TG202). 20 neonates within 24 hours old were
placed into M4 medium (exposure and control) under constant temperature (20£2°C). The neonates were observed at
24 and 48 hours after exposure and the number of affected and survived neonates were recorded. The ECs, in M4
medium was 61.6 mg LiCl /L, 5100 mg NaCl /L, 769.7 mg KC1 /L, 77.8 mg RbCI /L, and 51.5 mg CsCl/L. The
ECsp in M4 medium without EDTA was 21.7 mg LiCl/ L, 2254 mg NaCl /L, 674 mg KC1/ L, 64.5 mg RbCl /L, and

35.4mg CsCl/L. These results correlate with chelate formation constant (logKy).
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Fig. 1 Daphnia magna



Table 1 Elendt M4 55 H1IZ

TRy WEE, mg/L
CaCl,*2H,0 293.8
MgSO,* 7H,0 123.3
KClI 5.8
NaHCO; 64.8
Na,Si05* 9H,0 10.0
NaNO; 0.274
KH,PO, 0.143
K,HPO, 0.184

[ R R, ng/L
WEEF7 v 75.0
VT ang Iy 1.00
vAF 0.750
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(LiCl, FEf5fk, MW =42.39, CAS No. 7447-41-8) ,
Hfb7 ~ U 7 A (NaCl, %5, MW = 58.44, CAS No.
7647-14-5) i b0 U 7 A (KCL, ik, MW = 74.55,
CAS No. 7447-40-7) . Hifb/r £ 27 A (RbCl, MW =
120.92, CAS No. 7791-11-9) W34 b BIB{L R
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B U 7o BRI & KPR O KR, pH, A FlEFE &
(DO)IZ, ARERBAAARE & BABRAE T (48 REfT2) (23
E L, KEWEICIE, KR (SATO #
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TER Sy IR, mg/L
H;BO; 2.8595
MnCl,+4H,0 0.3605
LiCl 0.3060
RbCl 0.0710
SrCl,* 6H,0 0.1520
NaBr 0.0160
NaMoO,*2H,0 0.0630
CuCl,*2H,0 0.0168
ZnCl, 0.0130
CoCl,* 6H,0 0.0100
KI 0.00325
NaSe; 0.00219
NH4VO; 0.00575
Na,EDTA-2H,0 2.50
FeSO,* 7H,0 0.9955
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Table 2 AMkilEvkfHFERER (EDTA H V) Table 3 MEFEVKIHEHER (EDTA 72 L)
WEEYE  ECs(mg/L)  NOAEL (mg/L) AERME  ECs(mg/L) NOAEL (mg/L)
LiCl 61.6 32 LiCl 21.7 4
NaCl 5100 1600 NaCl 2254 400(*)
KCl 769.7 600 KCl 674 500
RbCl 77.8 50(*) RbCl 64.5 16
CsCl 51.5 25 CsCl 35.4 125
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R DR
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WE (%)
HY 7L

LiCl 61.6 21.7 65 2.79
NaCl 5100 2254 56 1.66
KCl 770 674 13 -
RbCl 77.8 64.5 17 —
CsCl 51.5 354 31 0.15
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