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Effects of Acute Nitrite Exposure on Immunity Indicators and HSP70 Expression
in Chinese Mitten-hand Crab (Eriocheir sinensis)”
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Abstract Nitrite is an intermediate product either in the bacterial nitrification of ammonia, or in the bacterial denitrification
of nitrate. The concentration of nitrite may reach 50 mg L' in intensive aquacultural systems due to an imbalance in biofilter
resulting from overcrowding effect and poor water recirculation. High levels of nitrite in water were potential factors triggering
stress on aquatic organisms. The sensitive indicators of stress evaluation for the Chinese mitten-hand crab Eriocheir sinensis
were selected to investigate the effect of ambient nitrite on the immunity response. In this experiment, the juvenile crabs
(mean weight: 3.25 g) were divided into four nitrite exposed groups (10, 20, 30 and 40 mg L' ambient nitrite concentrations)
and control group. The total hemocyte counts (THC), superoxide dismutase (SOD) activity, malodiadehyde (MDA) level and
HSP70 expression were measured after 3 h, 6 h, 1 d, and 2 d stress. The results were showed as follows: 1) After treated in low
concentration (10 mg L) nitrite exposure, THC increased significantly at 3 h and SOD activity in hepatopancreas increased
significantly at 3 h and 6 h compared with the control group, which indicated a poison-intoxication effect. 2) With time elapsing
and ambient nitrite increasing, THC and SOD activity in hepatopancreas decreased while MDA level in hepatopancreas
incread, which indicated accelebrating effect of lipid peroxidation by nitrite exposure. 3) HSP70 could be expressed at a low

level in gills of crabs in the control group. The HSP70 expression reached a peak at 6 h stress when exposed in 10 and 20 mg L*!
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nitrite and at 3 h stress when exposed to 30 and 40 mg L nitrite. The maximum expression was positively correlated with the

concentration of ambient nitrite. Therefore, nitrite stress played a mainly role in decreasing of immunity by accelerating lipid

peroxidation. The level of MDA in hepatopancreas was an effective indicator and HSP70 expression in gills also could be an

early indicator of nitrite stress. Fig 2, Tab 1, Ref 36

Keywords nitrite stress; Eriocheir sinensis; superoxide dismutase; malodiadehyde; total haemocyte count; HSP70
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Table 1 Effect of acute nitrite exposure on THC, SOD activity and MDA level in hepatopancreas of E. sinensis (N =9)

iRl =g SE AR R i Jifpif13 h Jif}616 h Jiifil d fiit2 d
Index Nitrite content (p/mg L) 3 h-stress 6 h-stress 1 d-stress 2 d-stress
40 27.00 + 1.03¢ 28.67 + 1.264 34.50 +0.76¢ 32.17 +0.70°
40 2 30 33.67+0.95¢ 42,00+ 1.29° 46.83 + 1.40¢ 4333 + 1.45°
THC 20 49.17+2.52°¢ 52.00+ 1.81° 47.83 £ 1.89% 49.50 £2.11°
(n/10° mL™) 10 75.00 + 1.86 ° 61.50 + 1.31¢ 54.83 +1.30° 58.83+2.15¢
Xif i Control 64.87 +4.21° 63.84 +4.90° 62.24 +4.23* 64.26 + 4.94¢
40 22.84+2.39¢ 40.17 +3.73* 36.64 + 6.03¢ 30.89 +2.78"°
30 42.52 +10.58* 41.52+2.82¢ 36.40 +3.42¢ 31.96 +2.90°
@ msg?];mtein) 20 51.81 + 1.70° 4232+223° 37.38+ 1.92¢ 36.15 + 5.05%
10 76.96 + 3.51® 59.54 +1.93° 45.40 + 1.39° 38.65 +2.02®
X Control 4532 +1.22° 45.09 + 5.96° 44,14 + 1.49% 4521 +6.17°
40 2.47+0.16° 3.56+£0.25¢ 530+0.36¢ 6.62+ 1.00°
30 2.10+0.18° 3.84+0.10¢ 4.15+0.29°¢ 5.524+0.22°¢
DR 20 140£023° 23340230 339£011° 38440320
(b/nmol mg! protein)
10 1.17+£0.33® 1.46 +0.18 ® 3.07+0.14° 370+ 041"
X} i Control 1.08+0.11 ® 1.01 +0.14® 118 +0.16* 1.01 +0.14 ®

MRS ARAE Rl — R R PR 03 24 57 1. 3% Values with different upper letters in the same column of the same indicator mean significant difference
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Fig. 2 Effect of ambient nitrite concentration on relative expression of HSP70
in gills of E. sinensis juveniles
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