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Background

Ammonia is an environmental stress factor harmful to aquatic organisms,
which is produced by the decomposition of residual feed and animal feces.
* Different fish species exhibit variations in their tolerance to ammonia stress.
*  This study used the sequential method to assess the acute/chronic ammonia
tolerance of hybrid carp.

Materials and methods
*  hybrid carp (Cyprinus carpiovar Jian 5 x C. carpio %)
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Investigation on the acute and chronic ammonia nitrogen tolerance and physiological responses of hybrid carp
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Results and Discussion

Table 1. The effects of acute high ammonia stress on hybrid carp

Target TA (mg/L) Measured TA (mg/L) Measured un-tonized Cumulative mortality

_ _ ammeonia (mg/l.) (20)
Renge Finding Experiment
0.00 0.01 0,008 0.00+0.000 0.00+0.000
50.00 51.30-4 1.00° 0.744+0.01% 0.00+0.00
100.00 00 .50+ 1.50° 1.434+0.01¢° 0.00 -+ 0.00
150.00 151.4041.204 2.174+0.024 10,00+ 1.000
200.00 201.10 1.40° 2. 88+ 002" 36.67 2307
200.00 301.90+ 0.807 4.32+0.017 100,00+ 0,009
Madified Range Experiment
100.00 101.50+1.20° 1.454+0.012 5.00-+ 006
140.00 140,50+ 1,50° 2.024+0.02" 23.33+0.21°
180.00 179,90+ 1.33= 2.58+0.01¢" 43.33 577
220.00 219.00+ 1.009 3.14+0.014 A40.00 -+ 5.00°
260,00 261.50+1.67¢ 3.75+0.02¢ 76.67+11.544
300.00 301.1040.67F 4.3240.01F 100.00 -+ 0.00°

Table 2. The effect of chronic low ammonia stress on the growth performance of hybrid carp
Ammoma levels (mgL)
Control 1.03 2.05 4.11 821
SRi(%a) 100,00+ 0,00 100040 + 000 100,000,008 9538+ 1.61° Q5401200
FBW (g) 4.17+041% 4.06+0.300 3.27+021* 3.00+0.23% 2.90+0,16%
WGR (%) 541.96 66630 521.69+43.03* 4008213560 3559714468 3B9ETH455]
SGR (%a/d) 4.42%+0.24% 435+0.17" 3.83+017 3.61+0.23 3.78+022%
CF 343+007¢ 3254005 3.00+0.130 28440012 2EB5 0062
HSI (%a) 218+0.11" 2161+ 0.020 208+0.02 1.88 +0.042 1.87+0.032
WSl (%a) 14,45 +0.30¢ 11.72+0.73" 11.63+0.45" 9.67+0.08* 10.01 0,77
FI {g/'fish 4.43+0.420 4.41+0.06" 4.23+0.032 4.11+0.112 4.14+0.112
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Anmoria levels (mgL)
Control 1.03 205 411 321
Ol Dy inatter (%) 0.81£0.02 0821005 0.83+003 0822001 0.85+0.05
Protein (% wet weight) 63.82+001"  6365+081" 6210+13% ALO9L066  61ESH03
Lipad (" wet weight) JTETE016Y  2715+0320 250440348 2609+0677 2611 +0.532
Gl Ash (%6 wet weight) 10454055  1044+070F 9294045 013+045 9124028

Conclusion

The estimated 96-h LCs, of ammonia is 206.38 mg/L TA. We recommended against
exposing hybrid carp to ammonia concentrations exceeding 1.03 mg/L TA. Long-term
low ammonia exposure increases the relative abundance of Cetobacterium, which may be
a self-protection mechanism in carp intestines against ammonia toxicity.

This work was supported by the National Natural Science Foundation of China
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Table 3. Free amino acid contents in muscle of hybrid carp during 42-days exposure to different
levels of ammonia.

Acvunnonnn levels Cooage/l

Crondral 1.00% =2 .05 -
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Table 4. The serum ammonia content and biochemical composition of hybrid carp during 42-
days exposure to different levels of ammonia.

Ammonia levels (g3

Control 1.3 2035 4.11 .21
54 (ol ) 13292 8.28% 135 23+ 2090~ 178.55+ 17.89% 17324 + 1969 1 T 00 = OUES
TP {@/T.) B39 047 B.19 =047 10,354 1.28> 10.39 % 0090 10.24 == 0.64%
ART{LIA) 20,12+ 0,222 20,97 4+ 3 408 27484 1.21F 3223 4+3.75° 33.03 + Z.BOF
ALT (LIFLY 19,35 =098 18,98 +=1,.35 224740, 78" 2, 12 #1560 26, TEE 1,57
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Fig 1. The liver color of hybrid carp on final day representatives
from chronic ammonia exposure growth study.
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Table 5. The liver antioxidant enzyme activity and inflammatory response and urea cycle
enzyme activity of hybrid carp during 42-days exposure to different levels of ammonia.

Anunona levels [ll:E-"I.‘.l

Contral 1.03 2.05 4.11 B.21
e iceal v elenimenge irclex
T-AOQC (Uing prolein) LA 0,160 0.85+0.010 0BG 001" 0.74 4= 0.0 0.74 0. 100
SO0 (Ufng proteink 14.15 026 134200920 1169+ 0.728 L1602 1164 =065
CAT (g protein) 13.22 =044 11,54 = 0. 0rg® 1161+ 1.020 11934067 SGA=0ER
MDA (anoling protein) OB 4 006 0.88 £ 0.064 2.04 =005 2.00 1 0.36% 30940137
Inflermmicilory foctor
IL 1 {pgimg proteink L AT 4. 47T 104.14£5.2]1° 112.003.020 12493 &4 20¢ 141.75£2.74%
IL B {pgimg proteink 210.ES+ 1. 500 208 31+3.420 23522407 230.45+0.96% 230.41x1.91¢
TNF o (pe/mg proteind 90.3£1.07% 919342 100 16,7044 .26% 115 52+ 0.78¢ 12744 1.954
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Fig 6. The network visualizes the genus-genus
groups.

interactions during the operation of ammonia stress.




