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Mercury (Hg) poses a threat to marine ecosystem due to continuous inflow from various
industries and bioaccumulation to higher trophic level via food web. Mercury can adversely
affect growth, development, reproduction and metabolism to aquatic organisms. In the
present study, acute toxicity and oxidative stress markers (total glutathione content, and
activities of GST, GR and GPx) were investigated in brackish water flea Disphanosoma
celebensis exposed to HgCl, for 24 h. As results, Hg showed negative effect in survival of
D celebensis. 24 h-LCs value was determined as 0.589 mg/l (95% C.I. 0.521~0.655 mg/I).
After exposure to Hg (0.08 and 0.4 mg/l) for 24 h, total glutathione content was significantly
decreased, whereas GST, GPx and GR activities were enhanced. These findings indicate
that Hg induced oxidative stress in D celebensis, and oxidative stress markers may be
involved in cellular defense against Hg - mediated toxicity. This study provides a better
understanding of molecular mode of action of Hg toxicity in this specie and potent of

molecular markers for heavy metal monitoring in marine ecosystem.
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Fig. 1. Survival rate (%) of adult Digphanosoma celebensis ex-
posed to HgCl, (0.25, 0.5, 0.75 and 1.0 mg/l) for 24 h. 24h-LCyo
and LCso values, and 95% confidence interval (Cl) were deter-
mined by ToxRat™ Professional software.
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Fig. 2. Modulation of oxidative stress markers in Diaphanosoma celebensis exposed to HgCl, (0.08 and 0.4 mg/l) for 24 h. (A) total glu-
tathione content, (B) GR activity, (C) GST activity, and (D) GPx activity. Data are shown as means + S.D. of three replicates. Significant
differences between different concentrations were determined by one-way analysis of variance (ANOVA), followed by Turkey’s test, and
are indicated using lowercase letter. n.d. (not detected).

LCso; Brown shrimp), 930~2,200 pg/! (24 h LCsy; Crab) S22 CH¥ 96A|Zt LCsp 242 212 6.9 ug/IQt 35 ug/I2 2SI

ot HQIZ HACKWHO, 1989). EESH Whiteleg Shrimp (Litopenaeus SHH ME CHE RAAM 12~55 pg/Q| 24A|2 BtpX|AlsEE

vanname)2| 96 h LCsp = 1.23 mg/I2 (Frias-Espericueta et al, 2ol Z2 X|ZtF(Cladoceran)dl| £8t= E=ZQl Daphnia magna
a

2001) Cta 37|17} 2 SE0| HIsM = D celebensis®| =201 T EChe DIZHET7h YRCHTsui and Wang, 2006). &£ CF2 Clado-
of UZAETI MO E O ULE oY QUAFQ Calanoid  ceransOll £8t= BT 43 (Ceriodaphnia dubia, Daphnia laevis,
copepod® St Calanus glacialis?t C finmarchicus®| =20 D pulex, D similig=E2| =2 BIZEE H W3 Sarma?t Nandini
CHSE 48A[Zt LCso 242 22 737 ug/IQt 724 pg/I2 LIEHGITH (2006)0]| [H2 B, 220f| CHSH 24A|7F LGy 30| 71R =2 Z2
(@verjordet et al, 2014). Verslycke et al. (2003)2 S0 £Z}t= D laevis2 neonate®| Al 2 20 pg/l, adultflAl &F 40 ug/IE E

mysid Neomysis integer2t Americamysis bahia®| CHet =22 O 4Z0|A 25 &M CHAof M2 DIZ=o| X0|E EQICt
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Table 1. LCs values (ug/l) of HgCl, for aquatic invertebrates

Species Exposure time, LCs value Reference
developmental stage
Pink shrimp (Pandalus montagui) 48 h, adult 75 WHO (1989)
Brown shrimp (Crangon crangon) 48 h, adult 3,300~10,000 WHO (1989)
Whiteleg shrimp (Litopenaeus vannamei) 96 h, postlarvae 1,230 Frias-Espericueta et al. (2001)
Hermit crab (Pagurus longicarpus) 24 h, adult 2,200 WHO (1989)
Crab (Scylla serrata) 24 h, adult 930 WHO (1989)
Copepod (Calanus glacialis) 48 h, Copepodite stage V 73.7 @verjordet et al. (2014)
Copepod (Calanus finmarchicus) 48 h, Copepodite stage V 724 @verjordet et al. (2014)
Mysid (Meomysis integen 96 h, Juvenile 6.9 Verslycke et al. (2003)
Mysid (Americanysis bahia) 96 h, Juvenile 35 Verslycke et al. (2003)
Cladoceran (Diaphanosoma celebensis) 24 h, adult 589 This study
Cladoceran (Dapnia magna) 24 h 12.4~54.7 Tsui and Wang (2006)
Cladoceran (Ceriodaphnia dubia) gi E ggzﬂates - g Sarma and Nandini (2006)
Cladoceran (Daphnia laevis) gj E ggglrlates 21; Sarma and Nandini (2006)
Cladoceran (Daphnia pulex) gj E QSSEates :173 Sarma and Nandini (2006)
Cladoceran (Daphnia similis) gj E QSSEates N 390 Sarma and Nandini (2006)
AV Alte 34 E4 Ao L= AZE HIY =4, 2|2 A &l golden grey mullet (Liza aurataIME & glutathione &2 mt
o 4 59 X10|E 2o AYHQ HWE ot7|= O{HX|T 5= GPx, GR, 12|11 GSTO| #0| 25 F2[5tA| ZAMCHMieiro et
20] thet BIEE= F, JHMC 27|, Y CHA|, i 2tF, =F  al, 2010). MAFSE 0[0f s 4=20| Eitet A|AES KMo
= SO0 et CrtA| LiEtE = AS2 LIEHHCHBoening, EMN L aurata®| |0 A LIEtLE AE S22 FEUE ACE
2000; Tsui and Wang, 2006). Ol= e 280 Zxste 20  FHRIIAUCL 53] & AF0M & glutathione B2 Hae 2
ot Aer2 HWoIohem UOf Ciefot St & HAS Zetdke 2| EF0| -SHY|E Z= EXfgke Eat EX|Shs Zapatd Tt
A7t o2 Easiths AS 0[St oo, 7HE0l Q0192 glutathioneS 7|E 2 AtE3HE GST &
T2t 20| 2H W2 FY/0f Mot AEYAE FESE G2 St glutathione 2L DZO| 7|0 20|t HZE
= SEASH0| oS 2ol HAHLIZERE dEMe Cidet & Ch E3 glutathione| ZaE AFEEl 2HAH glutathione2 2|5
ot 2Hof A2BS HetHoz A 2T Redox inactive 5t7| 9lo GR 2EE S7HAZE A2z =Qltt
metal®l =22 M|Z L{OIIA] sulthydryl 7|(-SHE & GSH & & HIH, =28 96A|Zt =EA|Zl crab Carcinus maenas (Elumalai
Aot 2ot ABGH] 0|52 WOl 7|&E Yolldsl= A2 U2 etal, 2007)0M GST &40] {2 | Al S715HLL, tropical fresh-
X QUCHBuchwalter, 2001). & ¢t A0 A= 24A[7t OFX[A} = water fish matrinxadl A& GSH 0| F 7}l R ChMonteiro et
9| £20| LEE D celebensi®M & glutathione S22 ZA al, 2010). 3HH, 48A|Zt LEAIZ] O magnaME & GSH gt

of Bt GRe} GST 2Hd2 B715t= Y42 EXCHFg. 2). 2Lt GST Z

glutathione &t2Fit GSH-related antioxidant enzymes2| 22 & 2017).
o YE YYS HOXl= B= A ZLh g 20, 20 = RE ggia

290| 25 FolstA S+t
£3| 0|52 48AI12t =2
FEO| Rt

2o T

= YAS HACHKIm et al,

Ne| 5=(0.081F 2 pg/HoliA
28= YAS BHIGHAULE O
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