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Responses of growth and activities of antioxidant and detoxification enzymes
of Misgurnus anguillicaudatus to transgenic CrylAb/Ac rice residues in water

SUN Yuandongl, LIU Yufangl, LI Feil, XIAO Lul, TAN Shuhual, GUI Fangyanl,
MO Shuyinl, SUN Lichuan', LIU Wenhai', GE Feng2
(1. College of Life Science, Hunan University of Science and Technology/Hunan Province Key Laboratory for Integrated
Management of the Pests and Diseases on Horticultural Crops, Xiangtan 411201, China; 2. Institute of Zoology, Chinese
Academy of Sciences/State Key Laboratory of Integrated Management of Pest Insects & Rodents, Beijing 100101, China)

Abstract A loach (Misgurnus anguillicaudatus) aquaculture experiment was conducted in phytotron with aquatic water added with
straw power in different concentrations (10 mg-L™, 50 mg-L™", 100 mg-L™, 200 mg-L™") of different rice varieties, which were
transgenic CrylAb/Ac rice variety of ‘Huahui 1’ (HH1) and non-Bt control rice variety of ‘Minghui 63’ (MH63). In the experiment,
the loach basal fed without rice straw powder was set as the blank control. The specific growth rate, condition factor, and viscera
somatic index as well as activities of antioxidant enzymes of superoxide dismutase (SOD) and catalase (CAT), and detoxification
enzyme of glutathione-s-transferase (GST) of loach were investigated after culture for 100 days. The aim of the study was to explore
effects of transgenic Bt rice on aquatic animal through simulating rice residues in paddy water. The results showed no significant
differences (P > 0.05) in specific growth rate, condition factor, viscera somatic, and activities of SOD, CAT and GST between

loaches cultured in aquatic water added with HH1 and MH63 straw powders with four concentrations. Compared with the blank
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control, the growth performance gradually decreased with increasing concentration of rice straw powder of both varieties.
Furthermore, the specific growth rate, viscera somatic index and CAT activity of loach decreased obviously when loach was cultured
in aquatic water with 200 mg' L™ of HH1 and MH63 straw powder. These results indicated that aquatic water with lower
concentration of transgenic CrylAb/Ac rice straw powder had no obvious effect on growth performance and activities of antioxidant
and detoxification enzymes of loach. When the concentration of rice straw powder was up to 200 mg-L™', the growth performance
and activities of physiologic enzymes of loach decreased significantly, regardless of rice variety. It was suggested that higher level of
rice straw powder in water hindered breathing of loach. In addition, the decomposition of rice straw powder in water induced
decreasing of pH and dissolved oxygen.

Keywords Transgenic CrylAb/Ac rice; Rice residues; Misgurnus anguillicaudatus; Growth; Antioxidant enzyme; Detoxifi-
cation enzyme
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Table 1 Changes of pH and dissolved oxygen in the culture water after 24 hours added with rice straw powder
pH Dissolved oxygen (mg-L™")
Culture time Straw powder concentration
(h) (mg-L™) HHI (Bt rice) MH63 (CK) HHI (Bt rice) MH63 (CK)
0 0 8.02+0.01a 8.02+0.01a 9.51:0.00a 9.51+0.00a
24 0 7.56+0.01b 7.56+0.01b 6.170.36b 6.170.36b
10 7.520.07bc 7.44%0.06¢ 6.51+0.42b 5.13+0.19bc
50 7.31£0.02¢ 7.26+0.03d 5.65+0.33bc 4.66:0.24¢
100 7.26+0.05¢ 7.14£0.02¢ 4.92+0.12¢d 4.4220.55¢cd
200 7.13+0.01d 6.90+0.02f 4.09+0.18d 3.9320.44d
(P<0.05), 2  HHI Bt 1 °, MH63 63’

Values in the same column with different lowercase letters are significantly different (P < 0.05). The same as the table 2. HH1 is transgenic B¢ rice

‘Huahui 1’ , MH63 is non-Bt control rice ‘Minghui 63°. The same below.
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Table 2

R2 TEITMACIEXREMESEEACE . B E A BE R A0

anguillicaudatus

Effects of rice straw powder on specific growth rate, condition factor and viscera somatic index of Misgurnus

Specific growth rate

Condition factor

Viscera somatic index

Straw powder ]—[Hl MH63 P HH] MH63 P HH1 MH63 P
concentration (Bt rice) (CK) (Bt rice) (CK) (Bt rice) (CK)
(mg'L™") (%, g_d—l) (%, g_dfl) P value (%, g~cm’3) (%, g-cm’3) P value (%) (%) P value
0 0.71£0.09a 0.71+£0.09a — 0.46+0.03 0.46+0.03 — 11.23+£3.02  11.23+£3.02 —
10 0.61+0.06ab 0.62+0.21a 0.976 9 0.41+0.01 0.48+0.00 0.112 4 8.86+3.78 12.84+4.21 0.520 5
50 0.51+0.19ab 0.51+£0.08a 0.995 1 0.46+0.05 0.44+0.04 0.8578 14.14+£5.60 9.32+2.15 0.467 3
100 0.37+0.09ab 0.38+0.18a 0977 1 0.38+0.02 0.43+0.02 0.1318 8.56+0.94 9.30+0.69 0.564 7
200 0.27£0.18b 0.33+0.22a 0.8332 0.4240.05 0.38+0.02 0.5306  5.18+0.72 5.3240.39 0.876 7
MH63 50 mgL™'  50mgL”' 100mgL™" 200mgL™" ,
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Table 3  #-test of the effect of straw powder on the SOD, CAT and GST of Misgurnus anguillicaudatus
SOD CAT GST
Straw po“(/glegr~ I(i(zfl)centration ) - ) - ) B
10 0.127 1 0.905 0 0.278 2 0.794 6 0.093 2 0.930 2
50 0.276 9 0.795 6 0.3850 0.719 8 0.173 6 0.870 6
100 1.197 6 0.2972 2.198 4 0.1482 0.7319 0.504 8
200 0.456 2 0.6719 0.944 4 0.398 4 0.154 5 0.884 7
GST , HHI1 MH63 ,
(P>0.05)( Ic, 3) SOD ,
3 i P
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