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Acute Toxicity of Ammonia on the Growth and RAN/DNA
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Abstract: We carried out ammonia nitrogen acute toxicity test by exposing Exopalaemon carinicauda larvae to
chlorine ammonium in water. The half lethal concentration (LCy,) were 27. 51, 23.15, 19. 46 and 10. 28 mg/
L for larvae exposing 24, 48, 72 and 96 h to ammonia nitrogen, respectively. Accumulative toxicity in the body
of E. carinicauda larvae was gradually increased with the exposing time. High concentrations of ammonia had an
inhibitory effect on the molt of E. carinicauda larvae indicating a relationship dose-effect. In addition, the
ammonia had a significant effect on nucleic acid metabolism and DNA synthesis in the spinal muscle cells. The
value of RNA/DNA ratio in the spinal muscle cells was significant decline in the larvae exposed to high
concentration of ammonia than those in control larvae. The metamorphosis rate of larvae exposing to ammonia
showed a significant negative relation with the value of RNA/DNA ratio that indicated that the growth and

metabolism of larvae was inhibited by ammonia nitrogen.
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Fig.1 The mortality rate of Exopalaemon carinicauda larvae exposing to ammonia nitrogen

EEBEHCEE L) 24 h B IS E] B, 2 96 h FAIK,
BREAR A= WA P 357 35 FRFE B R 80 ( MAC) D i
FH A IESE  7F 96 h iKF 5 I

®1 AR/ EEBIEIRD K S HIERE

Table 1 The half death concentration of ammonia nitrogen on Exopalaemon carinicauda larvae

A HHIEK 95% I X [i] YR TR BARUWE
Time Half death concentration Confidence interval Material accumulation Safe concentration
(h) LCsy (mg/L) (mg/L) coefficient MAC( % ) (mg/L)

24 27.51 25.21 ~31.81

48 23.15 19.55 ~27.32 -42.41 1,03

72 19.46 17.06 ~22.76 25.30

96 10.28 8.48 ~13.78 46.72
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Table 2 The metamorphosis of Exopalaemon carinicauda larvae exposing to ammonia nitrogen

SR AR5 F Metamorphosis (% )

Concentration ( mg/L) 2.d 4 d 6 d

0.45 (X} H& Control) 18.63 £5.36 30.42 £1. 41 53.71 £6.33
0.99 10.19 £2.20 21.28 £2.82 33.24 £3.29
2.05 9.23 +0. 85 11.35 +£0.52 27.62 £2.46
4.33 8.43 +0.37 10.99 £1.43 14.88 +2.89 *
7.59 0 7.55+0.38" 12.39 +0. 66 *
10. 32 0 0 4.23+0.38"

w SN IRAL b, W MEKSE P <0.05, # Significant difference at 5% probability level.
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Fig.2 The ratio of RNA/DNA in Exopalaemon carinicauda larvae exposing to ammonia
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Those different letters indicate significant difference at 5% probability level.
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Table 3 Regressive relationship between RNA/DNA ratio and metamorphosis of Exopalaemon carinicauda larvae

SZESHE Concentration (mg/L) [ )= 5 7 Regression equation n r P
0.45 (X} H8 Control ) y = 2.613 4 EXP (0.004 2x) 9 0.96 <0.05
0.99 y = 4.044 5 EXP ( -0.006 9x) 9 0.97 <0.05
2.05 ¥ = 5.393 5 EXP ( -0.008 3x) 9 0.96 <0.05
4.33 y =6.013 5 EXP ( —0.008 0x) 9 0.96 <0.05
7.59 y = 5.788 1 EXP ( -0.007 8x) 9 0.99 <0.01
10. 32 y = 5.804 5 EXP ( -0.021 9x) 9 0.97 <0.01
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