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Abstract: Compared to the traditional constant exposure mode, pulse exposure is a more usual form for exposure
of pollutants entered into natural environment. In order to get a better simulation of the biological exposure with the
pollutant concentration changing in waterbody, different modes of pulse exposure including four groups of time in-
tervals (0, 4, 8 and 12 h) were used in the present study, and Daphnia magna was used as the test organism for ex-
ploring the acute toxic effects of arsenite (As(lll)) and arsenate (As(V)). The results showed that no matter which
exposure method, As(lll) exhibited a greater toxic effect on Daphnia magna than As(V). For different pulse expo-
sure modes, we also found that the longer the interval time between pulse exposures, the greater the tolerance of

Daphnia magna to inorganic arsenic. Based on the survival of Daphnia magna as the indicator of biological effect
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under different exposure patterns, it could figure out that the tolerance of Daphnia magna to inorganic arsenic was
enhanced with the increase of interval time in pulse exposure. In 12 h interval pulse exposure, for instance, the 48
h half lethal concentration (48 h-LC,,) of As(Ill) and As(V) on Daphnia magna were 2.73 mg-L™" and 5.53 mg-
L™, respectively. These values were significantly higher than the 48 h-LCj, values under the other short pulse ex-
posure forms of 4 h and 8 h, and the constant exposure. The results of arsenic bioaccumulation in Daphnia magna
body suggested that the difference of biological effect under pulse exposure was not only caused by the arsenic bio-
accumulation in Daphnia magna, but also the time intervals could supply a physiological recovery time. In hence,
the physiological regulation for a certain period time could provide the Daphnia magna enough time to produce
toxicity resistance, then reduce the toxicity of inorganic arsenic to Daphnia magna. These results provide relevant

scientific data for a more reasonable evaluation of the toxic effects of inorganic arsenic on aquatic organisms, and

also provide theoretical references for more accurate arsenic risk assessment in the future.

Keywords: inorganic arsenic; Daphnia magna; acute toxicity; pulsed exposure
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Table 1 Chemical composition of WC medium
Moy it ] 24 4% 5 /(pumol - L) Moy it ] 24 4% 5 /(pumol - L)
Component Final concentration/(pumol-L™") Component Final concentration/(pmol-L™")
NaNO, 1 000 MnCl, 100
K,HPO, 50 ZnS0, 10
MgSO, 150 Na, MoO, 10
CaCl, 250 CuSO, 0.05
NaHCO, 150 CoCl, 5
Na, SiO, 100 FeCl, 500
MOPS 5 000

1 : MOPS 3555 5 I 28 0l
Note: MOPS means buffers in the WC medium.

K2 SM7IEFEAS

Table 2 Chemical composition of SM 7 medium

Aoy FC il 2 B ((mg - L™1)
Component Final concentration/(mg-L™")
CaCl, -2H,0 2938
MgSO, -7H, 0 1233
K,HPO, 0.184
NaNO; 0274

NaHCO, 648

Ao i i 28 e B A(mg - L")
Component Final concentration/(mg-L™")
Na, SiO; -9H,0 10
H, BO, 0.175
KCl1 58
KH, PO, 0.143
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TR, SEHEE 6 DAE Ak BE AL, 4351k 0
05.15.3.45.6 Ff17.5 mg-L™", B WFHIZE3
ASEATHRE, T8 pH Ry 8.0 2247, 1A 50 mL /INgEdfH
FEEMT 6 h 224, A AL A TR A 10 HoR A
o IMAKITRRT 1 h W KRRk 47 ) BA 0 T 4k
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[ .
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[ T .G
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H B EEE B ek
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[ |4ES# K B No exposure
Il =5 B Exposure

1 BHREBEAXTEE

Fig. 1 Schematic diagram for pulse exposure mode
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Fig. 2 The effect of As(Ill) on D. magna survival under different exposure patterns

Note: (a), (b), (c) and (d) represent experiments under 0, 4, 8 and 12 h pulse exposure conditions.
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Fig. 3 The effect of As(V) on D. magna survival under different exposure patterns
Note: (a), (b), (c) and (d) represent experiments under 0, 4, 8 and 12 h pulse exposure conditions.
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Fig. 4 The dose-effect curve of As(Ill) (a) and As(V) (b) to D. magna under different exposure patterns
Note: 0 h,4 h, 8 h and 12 h means 0, 4, 8 and 12 h pulse exposure patterns.
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Fig. 7 The 48 h half lethal concentration (48 h-LC,,) of two

inorganic arsenic to D. magna under different exposure patterns
Note: Different lowercase letters indicate the significant differences
between groups exposed to As(Ill) and different capital letters indicate
the significant differences between groups exposed to As(V).
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