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Comparison of Short-Term Toxicity Tests Based on
Feeding Behavior and Temperature Control by Ceriodaphnia dubia
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Abstract : Two methods, a Ceriodaphnia algal uptake suppression test (CAUST) and a new toxicity test based on
temperature control (TTBTC) which are based on feeding behaviour and temperature control, respectively, were developed
and compared for the adoption as the better methodology for short-term toxicity screening. As previously published by Lee et
al., (1997), the CAUST method is based on the feeding behaviour of C. dubia and requires as little as 1 hour of contact time
between C. dubia neonates and toxicant. However, even though CAUST requires only 1 hour of contact time, this method still
take many hours for the preparation and measurement. Before the test starts, neonate digestive tracts were cleared by feeding
yeast to the daphnids. Neonates were then exposed to toxicant, followed by addition of Scenedesmus subspiatus into the
bioassay vessels. Daphnids were examined under the bright-field microscope with the presence of algae (indicated by a green
colored digestive tract) or the absence of algae. Uptake indicated no toxic effect, whereas, absence of uptake indicated toxic
inhibition. Unlike CAUST, the newly developed method (TTBTC) is based on just temperature control for the toxicity test of
C. dubia. Initially, neonates are exposed to toxicants while the temperature of water bath containing media increased to 35.5
C. After 1.25 hour of contact time, the number of the daphnids, either live (no toxic effect) or dead (toxic effect), is counted
without the aid of any instrument. In both methods, median effective concentrations (ECso values) were computed based on the
results over a range of dosed toxicant concentrations. It showed that TTBTC was as sensitive as the standard 48-hour acute
bioassay and CAUST. TTBTC and CAUST were much more sensitive than the 1-hour 1.Q. test and 30-minute Microtox. This
study indicates that TTBTC is an easier and more rapid toxicity test than the standard 48-hour acute bioassay and even
CAUST.
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Fig. 1. Temporal variation of Scenedesmus subspicatus up-
take by Ceriodaphnia dubia in relation to chloro-
phyll a concentration.
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Fig. 2. Dose-response curve for copper obtained from
CAUST. Error bars represent + 1.0 standard
deviation (S.D.).
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Fig. 3. Comparison of dose-response curves for copper
obtained from TTBTC and the standard 48-hour
acute bioassay.

34 SHEE FEAlZbo| mE CAUSTEZ}t TTBTC
o QIZE dHlw

C. dubia®] §E F7] R F7] SHEAZ3o AFA
AEAID w2 5448 F ¥y T3 33 REso
AYL Y3k SAHAERA 1AZL 3AZE 6AES
HENAL AS HZFA7PE ECsogkoll 2k7te] Aol UK
o} o= AE FARE A4S MAE Ao Yehyth A
ZFA2P8 SAHEH0 dF FFL 95% AHFAAA 14]
7+ HZA] Cd, CN, Neoasozin®] ECsozh2 HEF 48AI17F =
Aol LCsoft®}t ote] Ao]lE B, Cu, Zn, PCP,
phenol®] Z9-oli= CAUSTHo 23] A4E 33 EF 48
At SAZA AP ojs A4bE ECsogkolle zbol7t gk
(Fig. 4). ©]7Z& Bitton 59] CerioFast2 Cu$} PCPE 7}
T ECsofhe A28 o, SAEE HEAL 1~-6A17 ¥
UolMe ECS0ge] 938 2R o the Ao X%
2 ¢ 4 AU welM CAUSTHOE SAZAS A3
g3 3 HZAL 1AM EE 48AL SAHARAMY
% vlmsld QT & 43o] Qe AL Hol EAE
A AZAZE 1ARLR = Z0] F& Ho2 Algdrh

TIBTC{ 2.2 C. dubia®] young juvenileS #7] 2 F
7] ENEARs AWA, SHEFe] 1-hr, 1.25-hr, 1.5-hr
¢ HAZAALE 4F HE2AWE LCso@tol Aol gl
HEZAZH w2 UgEe] U BFS BJCKFig. 5).

Cu, Zn, Cd, CN, PCP, Phenol®] LCs3te& HF 4847+
SAzAPET vaslyde A 95% A FNAM A #
A}sHA YEebgc

35. CAUST®, TTBTCHZ} EZ 48A1ZH SA=AlS|
=il

CAUSTH S Bw&e] Holgar|ae 2AZ Awa @

Hoza o] whgel o8] FalE SHEAY HEAZ)

B8 s
T+
I

a

ECso, s/l

g
i
Mg

o

Neouasozin

s N

g B § 8 v 8 8. 88 8
I S
[
FE & &% [& & [ 13

o

PCP

i

0
24000 Phenol
16000

8000

- [ b [ | W
LCso, g/l

' £ L 48
Contact time, hour
Fig. 4. Effect of contact time on the sensitivity of CAUST.
Error barst1.0 S.D. ECs; wvalues of CAUST
conducted at l-hour of contact time were not
significantly different from those of the standard
48-hour acute bioassay (P<0.05, two-tailed t test).
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Fig. 5. Effect of contact time on the sensitivity of TTBTC.
Error bars+1.0 S.D. ECs values of TTBTC
conducted at I-hour of contact time were not
significantly different from those of the standard
48-hour acute bioassay (P<0.05, two-tailed t test).
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Table 1. Values of ECso of selected inorganic and organic chemicals as determined by CAUST, TTBTC, and 48-hour acute
bioassay
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Fig. 7. Correlation of LCso values obtained from TTBTC
and the standard 48-hour acute bicassay(o : 1 hr,
m ;125 hr, & : 1.5 hr).

W3 vlaste] Ao fAEES 4 5 UJAHKFig 7).
Cd, Cu, Zn T FE&T $ol2o CN % {7I54HER
91 PCP, 5H<
ERNEE C dubia® BHZF AL o]&F EAHZAMHY
CAUSTH# L£%Z71E o|&3F TIBTCHOR ZAMG
LCso3t# 7]1H.3¥ AxE Table 1o Q.31
CAUSTH 3 TTBTCH-E 7]R3% CerioFast™ o2 T8

o) neoasozin, methomyl, pyridaphenthion2]

, smin | 48hr acute 1-hr T 1Q. 30-min
Chernicals (TTBTC) bioassay -hr CAUST CerioFAST® test™ Microtox
Copper 193 14.6 21.8 .
(ug/L) +0.73 £0.54 35 14 230 130-3,800
Zinc 516 45.2 75.0 .
(ug/L) +7.18 10 £137 59 4300 680-3,400
Cadmium 46.0 40.1 76.2° .
(ug/L) +19.3 +0.17 +7.0 4 410 5,400-60,000
Cyanide 032 0.289 0.94* ) ) g
(mg/L) +0.014 +0.022 +0.17 '
Neoasozin 0.023¢ i i
(ug/L) +0.002
Pentachlorophenol 0.204 0.160 0.93 ¢
(mg/L) +0.004 +0.006 +0.11 0.53 0.33-10 0.99
Phenol 139 1.9 17.1 e
(m/L) +1315 +0.99 3] 42
Methomyl 10
- - <10 . - -
(ug/L)
Pyridaphention 10
- - <10 - - -
(ug/L)

*From Bitton et al. (1996).

"From Bulich et al. (1982).

‘From Janssen and Persoone (1993).

Values are means of three replicates=1.0 S.D

B2 et Es]x] A20A 15, 2004

‘From Kong et al. (1995).

From Kasier and Palabrica (1991).

ESignificantly different from 48-hr ECsy at P<0.05.
"From Kasier and Ribo (1988) (5-minute contact time).
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