(A7t 30)

7 2 D aZAVEFRCMEFHEIEDBS

BeTE M, ek

R

Development of chemicals-induced male assay: using Daphnia magna
Tatsuo Abe and Taiki Sato

Abstract

Cladoceran crustacean Daphnia magna play an important role in environmental ecosystems.
Daphnids reproduce female neonate by parthenogenesis under normal condition. ). magna juvenile acute
immobilization test (OECD TG 202) and reproduction test (TG 211) are widely used to evaluate the
chemical safety in aquatic ecosystems. It was reported that exposure to parent by fenoxycarb or
pyriproxyfen (JHAs; Juvenile Hormone Analogues) induced male neonates. In this study, parent D.
magna were used for chemicals-induced male assay. During the tests, no resting-egg was observed in
controls, solvent controls. Both of JHAs induced male neonates on all exposure concentrations (250, 500,
and 1000 ng/L). However, after a while, the parent reproduced female neonate lower level exposure (250

and 500 ng / L). These results indicate JHA is useful as positive control for detection of the endocrine

disrupting chemicals and to obtain male neonates with confidential.
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Fig. 2 Male (left) and female (right) of Daphnia magna
within 24 hours old. Male have long first

antenna (incircle). Bar indicate 100 p meters.
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Table 1  Daphnia magna acute immobilization assay
24h 48h 72h
______ Conol L L2
DMF 0 0 0
Fenoxycarb
24h 48 h 72h
(ng/L)
25 1 3
50 1 2
100 0 3
200 0 11 14
400 0 20 20
800 12 20 20
Pyriproxyfen 4 48h 72h
(ng/L)
25 0 0 2
50 0 0
100 0 0 17
200 6 18 20
400 20 20 20
800 20 20 20

*The number indicate inhibition (initial neonate is 20).
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Fig. 3 Daphnia magna acute immobilisation assay (48 h)
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Fig. 4a Daphnia magna reproduction; 250 ng/L.
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Fig. 4c Daphnia magna reproduction; 1000 ng/L.
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Table2a  The number of neonates in Daphnia magna reproduction test; 250ng/L

Day 5 6 7 8 9 10 11 12 13 14 15
0 46 0 0 67 0 0 67 0 0 -
Control
0 45 4 0 65 0 0 2 76 0 -
0 32 (26) 0 0 23(15)  1(0) 0 0 19(5) 0 -
Fenoxycarb
0 38(38) 0 0 0 23 (0) 0 0 0 17 (0) -
0 0 0 44 (0) 0 0 37 (20) 0 0 31(3) 0
Pyriproxyfen
0 0 33 (26) 0 0 48 (0) 0 0 26 (0) 0 0
One daphnia / beaker. The number in parentheses indicates male neonate.
Table 2b  The number of neonates in Daphnia magna reproduction test; 500 ng/L
Day 5 6 7 8 9 10 11 12 13 14 15
0 46 0 0 67 0 0 67 0 0 -
Control
0 45 4 0 65 0 0 2 76 0 -
0 35(395) 0 0 23 (23) 0 0 0 15 (15) 0 -
Fenoxycarb
0 29 (29) 0 0 0 2(0) 2(0) 0 0 13 (0) -
48 (48) 0 0 38 (24) 0 0 0 24 (2) 0 0 31(0)
Pyriproxyfen
0 0 31(31) 0 0 0 10 (6) 0 0 0 21 (20)

One daphnia / beaker. The number in parentheses indicates male neonate.

Table 2¢  The number of neonates in Daphnia magna reproduction test; 1000 ng/L

Day 4 5 6 7 8

Control 0 68 (0) 1 (0) 0 49 (0)
65 (0) 0 23 (23) 0 23 (23)

Fenoxycarb 0 36 (36) 21 (21) 0 0

0 0 14 (14) 909 0
32(0) 0 0 17 (17) 24 (24)
Pyriproxyfen 61 (61) 2(2) 0 0 52(52)
0 0 0 21(21) 19 (19)

Two daphnia / beaker. The number in parentheses indicates male neonate.
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