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Examination about Daphnia magna Acute Immobilisation Test

for Effluent Assessment

Tatsuyoshi Saito, Ryozo Tamura and Mitsugu Kasahara

Effluent assessments by bioassays have been watched with interest in Japan recently. We examined Daphnia magna acute

immobilisation test according to the guidelines, such as OECD and CSCL, to introduce the system into our institute. To ensure reliability,

we chose copper sulfate as exposure solutions in this test, and checked the reproducibility. We calculated 50 % effective concentration

(ECsp) from the five tests. The average of ECsy (48h) was 4.4 micrograms per liter, and their reproducibility was good. Therefore, we

think that some factors (e.g. daphnids age, immobilisation criteria and water hardness) probably affect the results, and the results imply

the importance of comparing in multiple laboratories.

Keywords: Bioassay, Acute immobilisation test, Daphnia magna, Copper sulfate

1 FL&®IC

BUE, 7 A V0N T HEOEHOE T, AREns A
WEEEER K OEHTESEA S TR Y, HaEIZRNT
b, WA AT TEH B =D T 2 3 Zo k5 7,
M BIBROBREESTE, SR IR & L COREIN IR
ENTWABY Z 2T, YA COAA 2 0 2 (Daphnia magna)
SRR RO S FTREMEI S DUV TR R T Y 2 sk L, £
D¥iig & LT, BN TORBMOMEE L ORI E &
TOIHEME L DI EAT T2 D THET 5.

2 MMETE

PEEMOEE LR OFINEIZONTIE,  OECD 7 A b AT
ARTALD O ROEFET A MTA RTA LD %BEL L

2.1 4y

FERICIE, ENZEREE ST KRBT IR (NIES 727 7 h )
kv yaEsnIAA IV a (NIES B 2. fsh
BREEHIEEEEN T Fig 1), HEE 20+ 1°C, RS
16 BEIRAL, SHERARAN & L7, fIEKIL, ZKiEKEHIROEE
R 4 A= DTSR L7, 24 UL HiE &A1 7o 72
B D&V, B KORERET 40mg/L (CaCo, #AE) FRETH -
7o, BHIZZ 0 U IR A B RIS U CEE S 2 0. b, £f
b U < IZATEDFED B AV AR R OBREIR OB —EEI XA L
7z

2.2 IREWY

IKAEZEMNTG LT, BAROT THEW I E Y e 54,
FER, A > FROBERIRE LTELS A BT AR

() ZWEEWE L U CRIR L7z, sBRIAE ORI OWTIE,
T (11) FoKFd M OV 2 FAVY, 50mg/L O/KIRIR A 1ERK,
L, VBOFRPUIEEK & [FEOKE W, RS T, 1B

FERIFA A IS < Bo 7o TR BR ATV, EORER L0 REHE A
50ug/L 7> A4 T 3. 13ug/L % TO 5 B SICREE L=

2.3 AL

AR S L < TR e UTRIBK EFEDOKE, Eheh
50mL 952 100mL, H' 7 A B —HA—IZ A, AA I amEEA, G
EEBALADN D 24 W MO8 48 IERIH OWE kBRI A BlEE LTz
2E, HIEITOWTE, B —EFEemIcElin LT 15 FEk
FF, B b KR DEE END 2 LN TE 2R MERE BEKE
ELHIR LT

BRI O R ORI B RE & ARk & L7e. 72721,
FREE, HUKM TSR TRV, 1 E—h—H72 0 ORI
5HAE L, 1IEXHZY 4 —h—, 20 HHERBRIAWZ. %
7z, BRI AREROSENT, BURIROE —EAHZ L5 DT
13wy, 24 REElsAfi o & L7z

Fig. 1. Daphnids bred in the incubator of our laboratory.
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Table 1. Results of acute immobilisation test.

Number of immobilisation

Time Concentration (pg/L, as CuSQOy4* 5H,0)
Blank 3.13 625 125 25 50
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an.

B0,

24h 0 0 0 2 8 20 B0,
1
48h 2 4 6 16 18 20 60, oo
24h 0 0 2 4 10 20 0.
2
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24h 0 0 0 3 9 20 20.
3
48h 1 5 6 16 18 20 10.
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4 Concentrationf ag/L)
48h 2 6 8 16 20 20
>4h 0 0 ) 4 1 20 Fig. 2. Dose-response curves calculated by Probit method. (n=5)
5 (Y axis; immobilisation rate, X axis; Concentrations of solutions as
48h 2 4 7 16 18 20
CUSO4 * 5H20)
Table 2. ECs calculated by Probit method, standard deviation and coefficient of variation.
Time ECsp (ug/L, as CuSOy) Average Standard deviation ~ Coefficient of
1 2 3 4 5 (ug/L) (ng/L) variation (%)
24h 19.0 16.8 17.6 21.3 15.1 18.0 2.3 13.0
48h 4.8 4.0 4.6 4.0 4.6 4.4 0.4 9.1
Time ECs (ug/L, as Cu) Average Standard deviation ~ Coefficient of
1 2 3 4 5 (ng/L) (ng'l) variation (%)
24h 7.5 6.7 7.0 8.5 6.0 7.1 0.9 13.0
48h 1.9 1.6 1.8 1.6 1.8 1.8 0.2 9.1
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