N SRS A AR
Chin J Appl Environ Biol=ISSN 1006-687X

2010, 16 (3). 358~362

RIKAMRANBHRFZFHSERRIPER
BRA BER 2 U X R XM FER asE”

("mHAR N KAE IR S IR BB R 650201)
Crp Bl pE A S FREE T PG dbRt 100085)
CTIRIME R FERITE W] 650224)
CHRHE ST (LS A ARATBR AR b5t 100012)

W OE SRR AN IEAA G —, A B RKENE, X KA sh 8§ 1G5, R R R i v ot
KA R R 0 2 B R R R IR, TR T B X B £ ( Brachydanio rerio) M 2PETE I, WF9E T— AR BB o R0 R i
H——2RERZL A0S ( Rhodobacter sphaeroides) BfRTRVER. 45 BoR . BUE X BE S (124 48, 72, 96 hﬂ"]LCsoﬁ%Uﬂ‘?
429,375,307, 25.6 mg L, L4 72.6 mg L, JEAREEA 2 FEAN ) Sl B 22 5 vie B 9 3 K 8 i 2 sk 21 41 1
(5x107 CFU mL") 7] DL i 3 (AR BE T (1 AYFE T, 28.3 mg LF133.6 mg LGB R 52 WS N, BETh 1096 hLT-34) 1
X IR A (NS NS BRET 40 1) 1963.3%F196.7% AR EN 05 1 FHVBUAH €20 335 A I 1 I SECHE A8 I8 IR R T8 0 2 2K 21 41 18 11
TR A KR SR, 45 SR 2% I 2SR 2T 40 v X B T (1% O 0 VR 3 SR e K b R RS, O LR e A X
BRI Y. ARG AAT T R SR X B £ 0 ik 7 B BOHE TR SR Al A W A At A A R ) A 24 5% B R AL T R
SR, K13 %1 219
KR B KDt AVEEEME; JSERLL AN YRR
CLC X172:X174

Protection of Zebrafish Against Dichlorvos by Rhodobacter sphaeroides
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Abstract Dichlorvos (DDVP) is one of widely used organophosphate insecticides, with high water solubility and high risk to
aquatic animals. In order to explore the detoxification of poisoned fish by DDVP using degrading strains, the acute toxicity of
DDVP to zebrafish (Brachydanio rerio) was determined, and the detoxification by using a strain of Rhodobacter sphaeroides
with high degradation capability to DDVP was investigated. The result showed that the half lethal concentration (LC,)) of
DDVP to zebrafish within 24, 48, 72 and 96 h were 42.9, 37.5, 30.7 and 2.6 mg L', respectively. The safe concentration was 2.56
mg L' which showed that DDVP belonged to low poisonous pesticide to zebrafish. Adding R. sphaeroides (5<10" CFU mL™) to
28.3 mg L' and 33.6 mg L' of DDVP-exposed fish water reduced zebrafish mortality significantly from 63.3% and 96.7% both
to 0 within 96 h. The degradation of DDVP was detected by HPLC in fish water with and without R. sphaeroides respectively.
The result showed that the detoxification by R. sphaeroides was mainly due to DDVP degradation without poisonous
degradation products to fish. Fig 3, Tab 1, Ref 19
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Fig. I Mortality of zebrafish at different DDVP concentrations
The concentrations of DDVP: A, 20.0 mg L'; B, 23.8 mg L; C, 28.3 mg L,
D, 33.6mgL"; E,40.0 mg L. The mortality of control is zero
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Fig. 2 Mortality of zebrafish in DDVP groups with different concentrations of R. sphaeroies

a:28.3 mg L' DDVP; b: 33.6 mg L' DDVP. The concentrations of R. sphaeroies: A, 5107 CFU mL"; B, 1x10” CFU mL"; C, 5x10° CFU mL"; D, 0
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Fig. 3 Attenuation of DDVP (a: 28.3 mg L'; b: 33.6 mg L") under different conditions
A S O, 2R D 5 B: Jifft, 5X107 CFU mL ' Z8ERELAN 15 C: 47611, JUISERELAN I4; D: i1, 5X107 CFU mL ' Z8IRZLAN 1; E: f7ff1, 5X10° CFU

mL28ERLCANE: F: 4310, 1X107 CFU mL ' 28ERZ0 4114

A to F represent different treatments: A, Control, without zebrafish and R. sphaeroies; B, Without zebrafish, with 5x10” CFU mL"' R. spaeroies; C, With
zebrafish, without R. sphaeroies; D, With zebrafish and 5x107 CFU mL"' R sphaeroies; E, With zebrafish and 5x10° CFU mL"' R. sphaeroies; F, With zebrafish

and 1x107 CFU'mL" R. sphaeroies
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