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1 24h
Tab 1 Resulis of chan ical analysi of water during experin ent in 24 hous
(him i) 13 00 20: 00 8 00
NH', -N NH N NHY, -N NH', -N
mel) (gL T gl mem) M (mgh) (mem) M (mef)
1.0 1. 148 7.65 6.63 1.214 7. 68 6. 62 1. 326 7. 68 6. 60
2.0 2. 153 7.68 6. 54 2.206 7. 68 6. 51 2307 7. 65 6.52
3.0 3. 156 7.62 6.37 3.256 7. 61 6. 26 3. 335 7. 58 6.29
4.0 4. 155 7.64 6.53 4.197 7. 64 6. 47 4. 283 7. 62 6.36
5.0 5. 157 7.65 6.56 5.202 7. 64 6. 53 5. 326 7. 61 6. 44
0.0 0. 174 7.67 6. 74 0.272 7. 65 6. 73 0. 346 7. 64 6. 64
, 1.0 2.0 10 20
3.0 4.0 5 Omg/L 19.20 x 10 cells/m1  19.33 x 10’ cells /m 1
, H 10.99% 12. 606 19.9%% 29. 0V
39. 70  15.0% 14.586 19.30% 35. 1%
8: 10 \ 43.61% { [ ( - )/ ] x
24h 1007, } ,
, 2 8
13:00 20:00 8: 00 LSD , 3.0mg/L
NH;-N  #H NH N 10 1. Omg/L NH;-N
, 2 20
(P<0.01)
2.4
Tah 2 Effects of NH, N stress on the
suwvval rate ofE. sinensis , 3 10 20
NH*, N (mg/l) 000 1.0 20 30 4.0 50 ,
10 (%) 100 100 100 967 953 90.0 10 20,
20 (%) 100 100 96.7 90.0 867 833 NH:-N 1.0—5. Omg/L
23.48%  22.6%%
7.4% 16. 14 34.506 40.1%% 70. 0%
2.2 730 17.4%% 34.8% 45.38% 80.60%;
’ 2.64  2.65
NH;-N 1. Omg /L 9.8%% 14.0% 25006 25.76% 50.00%
. NH.N 30mg/L 12.4%% 22.640 31.32% 43.7%6 57.36k;
10 LSD , 10 20
20 ) 2 NH:-N 2. Omg/L 3. Omg/L
2 , 2. 0mg/L NH; N 20

3. Omg/L NH3-N 10

2

2.3

(P < 0.05) (P < 0.01); NH, N
3. Omg /L 10 2. ng/L 20
(P
< 0.05); NH3-N 5. 0mg/L 10
(P<

0.01)
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3 ( * )
Tah 3 Effects of NH},-N stress on the haemocyte counts and phagocytic activity n E. sinensis (mean£S D. )
NH*-N (10* cells /m 1) (%)
(mg/L) 10 20 10 20 10 20
Lo 17. 101, 73* 16. 4312 08 21.74%2 08 20. 97 X2. 05" 238%0 52* 23210 2
20 16 78+3.21*  16.52%1L 67 19. 69t 1. 69 18. 68 £3. 42° 2.27F0. 64*  2.05%0 81
30 15. 37 £3. 06" 15. 601 73 15. 38+1. 53 14.75%x2 01" 1.98+0. 57  1.82%0 71"
4.0 13. 6312 52° 1253 %1 53¢ 14 06 £1. 31" 12 36 £1. 06’ 1.96 %0 41 1. 49 %0 38
50 11.57%3. 51° 10. 90 £ 1. 00 7.04 1. 00° 4.39%0. 58° 1.32%031" 1 13%x037%
0.0 19.20%2 00 19. 33 %1. 53 23.48%2 36 22 63£1.55" 2.64%0. 47 2 65%0 37
: (P< 0 05), (P
<0.01)
2.5 2.6
NH;N 1.0—2 (ng/L.  3.0mg/L 10 NH;-N 1. 0—5. Omg /L 10 \
, (LSZ) (PO)
(P< 0.01) (P < 0.05) (P<0.01)
NH%-N 4.0ng/l. 5. 0ng/L 20 ., NH,-N 5.0mg/L , NH ;N
LSZ (P < 0.05) (P < 1. 0— 4. Omg/L PO
0.01) 20 , 10 NH;-N 3. Omg/L
LY 10 PO
( 4) (4
4 ( * )
Tah 4 Efects of NH,-N stress on LSZ PO, and SOD activiies in E. sinensis (mean£8 D, )
NH',-N (U /m1) PO (Units) SOD (U /m1)
(mg /L) 10 20 10 20 10 20
1.0 0. 168X0.052' 0 123%0. 43* 4470 12° 6.58F0.14  105.35%16.34*" 97 38*16 75°
20 0. 16510056 0 1050 045" 4 25%0 13° 6 14%0.15°  101.49%15.37*" 96 48 £15. 54"
3.0 0. 1610 059*" 0.092%0.042° 3. 65X0 11° 553%0 12* 98 32%18 57  92.46%17.35°
40 0. 124%0. 046" 0.084%0.038"  3.43%0 15° 4970 15" 92 41%15 46"  83.51%16.53"
50 0. 117£0.042° 0.050%0.036° 3. 07%0. 14¢ 2.92+0. 12 72 71%13. 62°  65.82%14. 37°
0.0 0. 143 0. 048" 0. 140%0. 038  6.22%0. 12! 6. 181014 112 63114 64' 113.57£15. 36
: (P < 005), (P
<0.01)
2.7 SOD (P < 0.05) (P<
, 10 20 0.01) ; 20 , NH, N 10—
(SOD) 2.0mg/L 3.0—5. Omg/L SOD
( (P < 0.05) (P< 0.01)
4) 10 , NH3N 3.0— 4 0ng/L. 5.0ng/L
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NH;-N STRESS ON MM UNE FUNCTION OF ERIOCHE IR SINEN SIS

HUANG He-Zhong L1Yj ONG XueHong WANG Yongd. ng YANG CaiGen
( Institute of Life Science Suzhou Unwersity, FisheriesR eseardv Institute of Suzhou University, Suzhou, 215006)

Abstract  To sudy the effects of NH;-N stress on mmune functbn of the Chinese m itten-hand crab E rio-
cheir sinensis the mostw despread aquatic breeding crustacea in fresh water pond  gwoups n different NH; N
concentrations (1.Q 2.0 3.0 4.0 and 5. Omg/L) and different treating lengths ( 10d and 20d) were set up
n hboratory conditbn for canparison anong the groups duringM arch to M ay 2004 The haemocyte counts of
he groups under the NH, N stress of 3. Omg/L for 10 days or 1. Omg /L for 20 days was sign ificantly low er
han that of the control group (P < 0. 01). The phagocytic percent of the groups under the NH, N stress of
2.0 and 3. Omg/L fran 10 to 20 dayswere lower (P < 0.05) and much bwer (P < 0.01) than those of the
control group respectively The phagocytic ndex of the groups under he NH; N stress of 3. Omg/L for 10
days or 2. Omg /L for 20 dayswasmuch lower than hatof he control group (P < 0. 05). The ysozyme (LSZ)
actiities of the groups under the NH} N stress of 1. Omg /L Hr20 days and 2. Omg /L for 20 days were low er
(P< 0.05) and much lower (P < 0.01) than those of the control group respectively The phenolox dase
(PO) activity of the all groups under the NH;-N stress of 1.0—5.0mg/L for 10 days declined shaply (P <
0.01). Atthe 20th day the PO actiity of the groups under he NH',-N stress of 1. 0—4. Omg /L. ncreased
but the PO activity was much lower han that of he contwlwhile the NH;-N concentration was ehove 3. Omg/L
(P<0.050rP< 0.01). The activity of supenxie disnutase ( SOD) was lower (P < 0.05) and much lower
(P< 0.01) than thatof the control respectively on the stress of 3. 0—4. Omg /L. for 10 days or 1. 0—2 (ng /L for
20 days and 5.(ng/L for 10 days or 3.0—5. Omg/L bHr 20 days
A1l the resulis ndicated hat NH;-N stress could result in declining haenocyte counts and phagocytic

percentage decreasing the activity of phagocytic L.SZ, PO and SOD, dam aging non-specific inmune system
hen its functions of the body M eanwhilg it reduces the ability of elin natng free radicals and mpairs the
cells and tissues of the body, and even causes death of the Ch nese m itten-handed crab. The reacton degree
is positively related to the stress of NH; N concentratbn and tine length treated
Key words Eriocheir sinensis, NH3 N stress Haanocyte Immune functions



