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Effect of ammmonia-N concentrations on superoxide dismutase activity in the coelomic fluid of sea cucumbers

36 /8



GPx

202.4%
170.4%
GPx

(P<0 05)

GPx

GPx
212.7% 266.3%
(P<0.05);
, GPx
77.4%,

GPx
GPx

79.1%,
189.9% 178% 148.7%

133.3%

B3RS REPOATS
"t

4

B4
4

156.0%
p3

78.7%

, SOD
117.6%
D
104.5%

SO

79.9%;
143.0%
SOD

111.9%
162.1%

SOD
143.9%
122.8%
SOD
2.2 AR RSP BRI B BEE

SOD

wv
.ll-llllllllllllllullul,lul,l“l,l“l,l“l,l“l,l“l, m
H &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 5 - EE
ﬂm _““===_==_=h========== s S8
& 5
) ™ - nocoooood m m,wm .........................
] = - N NN NN NN NN
5 ~SIIIITIXY. ¢ B> XN
E E G777 & g = 22
[ B =] —_— % %
o5 RCLTTTITITOTTT = 5 =¥ =________________________________
5 o 28
=
mm m = H T
= =
E 3 2 & 207
m o 8 M _=___________________________________
_ 3 N N . .
< E 4 2 8 & = o ©
oy (Tw/n)/F L ZAT
Q,
F
= e
5 E S %//////////////////////////////////s
i® 50 BB B
W 5 S ““=______________________________
2 g
i = 2~ o~ O —
*® ) = MaMa ......................................
- B s ¥ R
TR 2 s = ,
£ g S g8 S & By
2 o T*_._.________ _________________ = z. M mmm _m.nt________=.==========
—_ e g .ﬁ. . L= = U UNUNNNNNE
0 = m Em
g S W -y E ~
g - m % A %
z 5 2 R . K
¢ & & = o ° o ¥ T 8 & = = °
(1N XD mc o (Twyn)/ e ZATT
IS\

49

At #iiE)/d

Fig. 3 Effect of ammmonia-N concentrations on lysozyme activity in the coelomic fluid of sea cucumbers
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Fig. 4 Effect of ammmonia-N concentrations on alkaline phosphatase activity in the coelomic fluid of sea cucumbers
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Fig. 5 Effect of ammmonia-N concentrations on the infec-
tion incidence of sea cucumbers
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Effect of exposure to ammonia nitrogen stress on immune
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Abstract: The change of immune enzyme in the coelomic fluid of holothurian Apostichopus japonicus under am-
monia treatment and pathogen-infected condition was investigated. The results indicated that with the increase of
ammonia-N concentration, the activities of superoxide dismutase (SOD), glutathione peroxidase (GPx), alkaline
phosphatase (ALP) and lysozyme (LYZ) were first increased and then decreased. In the presence of bacteria
infection, lower concentrations of ammonia nitrogen could increase the activities of SOD, GPX, ALP and LSZ, but
higher concentrations of ammonia nitrogen treatment inhibited the enzyme activities. This suggested that moderate
aquatic ammonia nitrogen stresses may enhance the immunity of sea cucumber, reduce the immune damage caused
by bacteria infection, and promote the disease resistance ability of sea cucumber. The cumulative mortality of sea
cucumber were 44.4%, 55.6% and 72.2% in the presence of pathogen (Pseudoalteromonas sp.) infection and 3, 4
and 6 mg/L ammonia nitrogen treatment, which were higher than that of control group, suggesting that higher
concentrations of ammonia nitrogen stress can significantly reduce the immunity of the sea cucumber, increase
susceptibility to pathogens. Therefore, regulation and control of ammonia nitrogen concentration are very important

during sea cucumber cultivation.
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