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Abstract - The toxic responses of flagellate Euglena agilis Carter to 8 heavy metals (Ag, Cd, Cr (VI),
Cu, Hg, Ni, Pb, Zn) were measured using E. agilis system (E-Tox), an automated biomonitoring
system. The E-Tox measures cell movement parameters, such as velocity, motility, and forms of
the cells, as biological endpoints. ECso values from the E. agilis biomonitoring test were compared
with the literature data from the tests with Daphnia magna, Vibrio fischeri and Euglena gracilis.
Measurement of the E. agilis movement behavior and D. magna acute toxicity test were also
conducted for the wastewater samples. E. agilis is less sensitive than D. magna but is comparable
to or more sensitive than V. fischeri and E. gracilis for the heavy metals tested in this study. E.
agilis shows prompt changes of these parameters for the toxic metal plating wastewater. Major
advantages of the E-tox are automatic, easy to handle and fast ecotoxicity monitoring system
compared to other biological test systems. These results imply that E. agilis biomonitoring test
using E-Tox can be a putative ecotoxicity test as a good early warning tool for the monitoring of

toxic wastewater.
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£ T3t 9313 It} (Korea Ministry of Environment
2009, 2011).
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Ay

Ax

Fig. 1. The movement vector of each object is defined between
the center of gravity of each object in the first and the fifth
frame.

Table 1. Heavy metals tested in this study.

Chemicals CAS number Concentration (mg L_l)
Ag 7440-22-4 0.125~2.0
Cd 7440-43-9 0.25~4.0
Cu 7440-50-8 3.125~50
Pb 7439-92-1 5.0~80
Ni 7440-02-0 1.25~80
Hg 7439-97-6 0.03~2.5
Zn 7440-66-6 5.0~80
Cr 7789-00-6 0.25~4.0
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Table 2. Estimation of ECso values of 8 heavy metals with 95% confidence intervals to E. agilis.
Velocity (mgL™") Motility (mgL™")
Chemicals Confidence intervals (95%) Confidence intervals (95%)
ECso ECso
Upper Lower Upper Lower
Ag 0.14 0.12 0.16 0.14 0.13 0.16
Cd 4.41 3.98 5.36 3.75 2.97 4.69
Cr(VI) 4.14 391 5.27 3.97 3.62 4.07
Cu 11.51 9.13 14.46 9.57 8.16 10.93
Hg 0.19 0.16 0.24 0.19 0.13 0.24
Ni 73.25 63.63 76.28 68.17 58.82 67.51
Pb 34.75 27.56 42.23 43.63 30.91 50.41
Zn 51.67 43.51 61.11 48.83 41.01 58.30
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Fig. 2. Concentration-response for the Euglena agilis movement parameters (velocity, motility, upward and compactness) by silver treatment.
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Table 3. Acute toxicity of 8 metals to Euglena agilis, Daphnia magna, Vibrio fischeri and Euglena gracilis.

E-Tox system

Euclena acilis Daphnia magma Vibrio fischeri Euglena gracilis
Chemicals g(z min)g (24, 48 hr) (5, 15, 30 min) (3 min)
ECso(mg L™") LCso(mgL™") ECso(mg L™") ECso(mg L™")”
Ag 0.14 m‘ﬁg 0.0015" 48h 0.54 r-value
cd 3.75 Motility 0.065” 48h 18.8" 15m
s 10) 70~100" 5m
Cr(VD 3.97 Motility 0.42 24h 7839 30m 27.8 r-value
. i 1.2~20" 5m
Cu 9.57 Motility 0.059 24h 3449 30m 4.0 Compactness
Velocity 12)
Hg 0.19 Motility 0.05 30m
Ni 68.17 Motility 0.51” 48h 25.2~410" 5m 7.9 Velocity
Pb 34.75 Velocity 447 48h 0.85" 30m 40.1 Motility
. 2 2~49% 5m .
Zn 48.83 Motility 0.1 48h 2637 30m 164 Motility

LeBlanc 1980, Biesinger and Christensen 1972, *Mount and Norberg 1984, “Kaiser and Palabrica 1991, ?GmbH 1997, ®Munkittrick et al. 1991, "Blaise ef
al. 1994, ¥Backhaus ef al. 1997, *Tahedl and Hiider 2001, '”Vinot and Larpent 1984, '"Tusseau-Vuillemin e al. 2004, '”Hao et al. 1995.
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Fig. 3. The movement patterns of E. agilis treated with (a) effluent from livestock wastewater treatment plant, (b) effluent from metal plating
wastewater treatment plant, or (c) metal plating wastewater during a tracking period of 2 min.

o OAS (osmotic adjusting solution)S Z7}8lloF 3} <
Al ZHA o] BRI AFAES B4 F 3A7 o]Y AES &
F23joF ah= o] o] Aol A& Al B of
#20] Attt D. magna 3 SHA T US-EPAL OECD
o 2 A¥ 32 ol8F FAHCE FEEE Aol
£ o) ik e R ANE gt ddos
4 7 3 24 4UH G S8 Bt Lasn
24X 7F Tou} EAO] 9EE olx|3F & 9lon REEA7)
of H& Al ARYES tF7] oJFrhs @0l drt. ol
HHll E-Tox Al&RIE o83t E. agilis &5/4 ANAS A&
2 71708 R BAYF A ABGE o), AE
A &R o85te] A2 A& (100 uL ol3hol| sl ohefet
Z2% (movement parameters)S Al<&31A HI71e 4= 9t}
wehA] E-Tox A|AEIS o] &3t E. agilis 57 YA 2
AF o2 A&SHA FARA 0] 7Hedte] AXTTeR £AS

o Fl

B7bstal Ae54E BUET stet A8 7ol 9
Aoz HaEth FF g FRARE oz 24
A2 E FASHL D. magna *EEH/\IQJH oA 24
19l EATAAY 240l T e AsidS
q&she AdHo R &8 7HsAol e AR

10 >|E ot o

H 2

Euglena agilis®] 574 & A5o=2 —’5% éﬂ% A
ol E. agilis N 29 (E-Tox)& ©o]-&

Cd, Cr(V1), Cu, Hg, Ni, Pb, Zn)°|| 3t =4 ’\]?E-J% A A8k
AT} E. agilis 257 A8 (biomonitoring test) S ZHE =
S ECsott w449 A7 AR 92 7|E AH=A Al
3 ME £E(D. magna, V. fischeri, 181 E. gracilis)®]



130 Junga Lee, Kyung Nam Kim and Da Kyung Park
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