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FREXMUNETENIHESHE
Xt E M iE s g i X BEiE TR0

BEEY BRWER® kgt B B LaR' miH 'Y
(1. EDK =R A5 B K =R T AR K = i TE S5 =E M 5103005
2. KPERFEE R RSB R B RE B 2103065 3. JUMRER A GRREEBE M 510006)

BE K # KRR A A UR & (Seylla paramamosain) By 2t E i AR BRI HE IR E B
0(CO, *HFE41). 10(C10 41), 20(C20 #1), 30(C30 41). 40(C40 41), 50 mg/L(C50 41), fint mf[a] 4 %] W
0. 6. 24, 48, 72 h w9 &4 T At 2w v% b 50 M 55 B2 B (AKP) . 14 85 B2 B (ACP) . 75 H BR(LZM)., B A1
1 B At B (SOD) A By AL BE (PO VE A I %M. R B, RAEM PN FE 24h F1 48 h Wy F B I KL
71 h 104.793 . 66.124 mg/L, Z4AKE K 7.90 mg/L, 3EFHF AN FHE 24 h 1 48 h thE Bk E o
7 4 8396, 5.298 mg/L, ZAIKEN 0.63 mg/L, FEME 6, 24, 48 5 72 h i, & LI 4 M LZM & 7
8 KT AR 4(P<0.01), A% T atfE4, C10, C20 & C40 417 24 h t AKP, ACP 75 /1 ¥ B E 75
(P<0.05), C20 417 24 h #7 SOD & 4 | & 2 % T H b 28 B 8] 42 (P<0.05), 38 72 h Bf, C30. C40 X
C50 489 PO V& /1 B & T X A (P<0.05), Z LB AHT, L& T 40 mg/L B2 A4 24 h HEH K
HHEME S AKP 5 ACP & 1 £ &7, T 50 mg/L th & & xt LA MH1ER ; &L 4K E A4
BFE 72 h WA PR T g P oy LZM & 7 B A B E N MEER, PO E A EAW T REER, xt
SOD V& /1 & B % .

KA WMANFERE; 24; “2RE; REHE
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PLUH E(Seylla paramamosain) i PR &, HAA  (HBEE 75 8 F2 0 i VAR & e, H 5 BE K 5 AS 7 I
ARG REERDE | CEFRMES SRS, BREAR b, B —bg FEAIREE N S, 5 80E Bk
P X B SR —, 2016 AFFREEE  FMAL, M R T IR A (R R R (kS
FRP B HIR R T 15 J7 ¢ (2017 P EEL ST LE),  2013). RAEJE TR KA —FpEE WG R T, H
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X 7558 7K A Sl W 0 AR A AR S AR R S e R T e
HA ™ 50 (Racotta et al, 2000; Cheng et al, 2002;
Hong et al, 2007; E 2555, 2013; XM, 2015), Hif
SRY, fE 30 d MEREEAMRET, HESEM
(Oreochromis niloticus)4l ffi 144 5 3 (WGR) A 2 A
K FE (SGR) B & 20 A& Mk B2 ) T i 0 R AR (6 5%,
2015). ¥.J¢ % 4 ffi(Oreochromis niloticusx O.areus)%))
AAEARHE R AW G 24 h 5, HOTFAEAG o S8 Ak S
(CAT)YE 11 1 % FRE(P<0.05) (&I, 2014), Tii#
i (Mylopharyngodonpiceus) . [ 3k filj (Megal obrama
amblycephala) fl 3| £ (Apostichopus japonicus) 5§ 7K =
FEIH W) 0 LA B 3 G P T T A 25 7 K P[]
1) 2 A B8 R 32 B AS [ 2 B i 40005 B A i 4 FH (R 3
45, 2012; 5K 4%, 2015; XIBLRAE, 2012), J54b,
41 £ 752 %) WF (Litopenaeus  stylirostris) i 2 & i i 32 77
3t 2 360 B R] A9 SR AN T REAIG, BT 62 I 2 T
7 (Mugnier et al, 2008). i H £ 4§ %% & (Eriocheir
sinensis) f¥) IfiL 40 B8 B AL M A WERE 11 . —IE R T &
(Portunus tritubercul atus) 4 il 41 it 45 2 K B 4 Ak il i
T 07 A5 A 2 Bl A 2 80Tk B 1 P v T o A (O S 46
2006; FUESE, 2010), A, —SLHFEEE I N Y R
—WEFR(ATPase) . ¥ 18 BE(LZM) . 23 D6 T BE A Bl
(GPX) %5t 25 PR 2 A W30 1 52 B[R] R BE R 52 e, i
il HOE AR AR 2 B Uk OB AR, 2011,
HERFE SR, 2007; R EESE, 2011; Wang et al, 2004).

2SIy 32 BT 2 AN L ) St A
Xof G IfIL 3 v B E A R W (AKP) . TR T W R i (ACP)
TR E(LZM) | AL B AL (SOD) R A fL i (PO)
TG IR sE R, DUBIAR 8 95 5l K A4 rp i 2 ROHDL O
() B BEAE FH RO A e HLBE A RE W, Sk 75 88 119 R 55
AR LIS S %,

1 #wRlERZE
1.1 REHR

S AT E B VLT, SRS SR R
IEH R A, IR (29.41+4.12) g, FH5E
KoH(52.09+2.26) mm, 15 55 K (37.40+2.28) mm.,
FTEHA08mM, & 1.2m WEHEBEEMPESRE 7d,
RHET 10~15 N8, MKE N 14.62+1.08, HEH
(27.17+0.14)°C , % % M (5.38+0.35) mg/L, pH K
8.16+0.06, B F I MIELE 704, B RBMEF & 7P 5
F[ i (Mactra veneriformis) 1 YR Jf b it i B & 9y 5k v
AR, RERIRIK 1R, oK SRR 50%,
BHRMBR W EFEAB AL .

1.2 SLGHE

121 ZHAMEE DL M4l NHLCl o & AR,
BCH B BN 4 o/L M RER, MRPESCIEER, PRk
T A 40, 60, 80, 100, 120 Fil 140 mg/L Ay 6 4~
BEEE, RABREE 3 AT, BAFAT 10 g, S
B RN FE P, g K AH I 2 00K B TR K Bk, H6e
IR KRR 50%, F it i B S HEIY . S
) IS B 5, FRANIC 5% 48 h INAYSET-MAK
¥, I RS HEIET
RPFLIGLE R, DLEZNEEKH 24 h #7148 h
B2 ZLHE U FE (Median lethal concentration) LCsg, AR #f
Turubell 733 (B EY 45, 1998)R H H %2 42 1k JiF (Safe
concentration):
SC=(48 h LCs,x0.3)/(24 h LCs0/48 h LCs)*
FEARYE LT A2 R R B 3R B T2 TR
Cn, =Cr,n/(1 OpKas,T—pH‘H) (1)
pKas 1=9.24+0.0030915+0.0324(298-T) )
(1. @)=, Cyun TR KK SAEWRE, TR
IRYEXTIRFE (T=273C+t), t AEIRIEE, S HELE,
pKas 4 HL B H 8, pH K 14 pH (B B 55, 2016).
1.2.2 i S JE A8 K Bl 5 B JRE A G it S5 55 B
BER AL/ 0(COo 21, XFHRZH). 10(C10 41).
20(C20 #1). 30(C30 £H). 40(C40 41)F1 50 mg/L(C50
M), BMWER 3T, BT 15 B, R
AMMNE 0. 6. 24, 48 5 72 h W3R, R, A
SEATHREMLER 8 HE, A 1 ml B— PRS2
TN 3 2 I HII 150~200 ul ML, FKf
HIRAWAEET 2 ml (9 EP 457, 4°C. 8000 r/min B5.L»
10 min, FEHBRAIMEL )2 M55 53245 1.5 ml AR
DET, F20CHRAESH. RTEMATE, FPK
A BRAEEACR LA Ik el S
HEIMY PO G J1 W0 & R H R Ashida
(1971 kit AT e, IiE i ACP. AKP, LZM,
SOD (e MR F g ot A= ikl &, ST %K
PEAL A LI A5 70 E
1.2.3 #¥EL SR K 25 T LIS Y b v 22
(Mean=SD)# 7, ffi il SPSS 18.0 4k x4 Bl #4148
M, IR B H 2 7 2243 M1 (One-way  ANOVA)
F1 Duncan L7 28 Hods, B P<0.05 b W P2
K-, P<0.01 il fbh M 22 5 KF .

2 #R

21 AMEH

TEH AT, XA FEARLBILT(E 1.
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TESCI A, Rl — e i, BEE R EORE T,
THEIET RN & AR — 2 ZRE T, ME
Folp 3 B (] A S, T R A SE TS RALTE AN T, 7E b
JARFE] A 48 hy ZAMWE N 120 mg/L KL i 58
FIFET-HIRF] 100%.

xR1 AEANBNRNEEIMHEUXE
The acute toxicity test of ammonia nitrogen on
S. paramamosain

Tab.1

Concentration of

BET-*R Mortality rate (%)

ammonia-N (mg/L) 24h 48 h
%} F8 2H (Control group, <0.02) 0 0

40.00 3.33£0.058  23.33+0.058
60.00 26.67£0.115  43.33+0.115
80.00 33.33£0.208  66.67+0.153
100.00 40.00+0.346  83.33+0.153

120.00 60.00£0.265 100

140.00 76.67+0.153 100

SRR 1), AANEE 24, 48h 1Y
LCso 20514 104.793 . 66.124 mg/L, SC 2}y 7.90 mg/L.
AR, @it5E, BIE 2% 5% 24, 48 h
) LCso 43514 8.396. 5.298 mg/L, SC K 0.63 mg/L.

22 MmMFREHEXEBIIEER

WK 2 frR, XFHRZ1(COYHY PO I 7 s a] G i
F5 4k SR AALL, C10. C20 4HiY PO % Sk
e iR S B TS R, T C30. C40 K C50 41
PO 1 Jy W B s ief o] S R B Js 75 o, C1o 4

—
[\S]

TE 24 h 3 TR IR ZH (P<0.05), C30. C40 & C50
ZHAE 72 h i TN R (P<0.05), H C40 2 5 %} g
2HA M B 3 2 57(P<0.01),

120

R2=0.9519

o 100 4241 e48h o ,
L
5 s A
= o . T
ge0f T a
I
wo40p e . i N R?=0.9666
@\ 20t A

01[.. AT N SN TN T SN TN T S TN TN NN T T SO SN TR MY SO T S |

40 60 80 100 120 140

ERME Concentration of ammonia nitrogen/(mg-L")

K1 ZRXHE B SR
The acute toxicity of ammonia nitrogen on
S paramamosain

Fig.1

I 3 A%, C10, C20., C40 4111 AKP 7§ f11y
FEMNE 24 h 3K B =K, HA5X RY1(C0)2E 7 i 3
(P<0.05), ZJGHF2L TR, % 72 h XHIRIE; C30
H ) AKP 35 FNFENA 72 h 58 K, HiE#
T C10 H1 C50 £H(P<0.05); C50 411% AKP I J1 |
Bl 360 Bf R) S R RS BT, H— BT X B 4K
(% 48 h 4h),

WK 4 s, %FREZH(CO)) ACP 3% J1BER ] TG
WEA SXTRAAE, &S] ACP i 1 HkE
e ] S B TR FRE, & 72 h 3T ALK,
Hidr, C10, C20 F C40 4y ACP 3% I7E 24 h ik

:"-\ C*b
510 Oco Mcio Bc2o B c30 [ cao B cso e
B
E 8 Ba Bb
3 6 Ba ABa l Bb
O o
_E abélgéleb T :
g 4 — —
& —] —
S = =
¥ = =
ﬁ 0 — 1 1 —

0 72

T8 E] Stress time/h

K2 SRR RIS PO 15 J1 AR
Fig.2 Effects of ammonia nitrogen on PO activity in serum of S, paramamosain

B RS i R Rl — Wi i (8] G A L) 22 5, /NG R (R A A5 g i 1) s 22 55, Herp, ARTRD P RE ) R
EFRARRE, RNETFEE R 25 8% (P<0.05), “*7 FRIR[E — W] 500 B2 5 5000 241 22 541 3% (P<0.01), A
Capital letters in the figure represent differences between groups at the same stress time, the lowercase indicate
the difference of the stress time in the same group, among which the same letters indicate no significant difference,
but the different letters indicate significant difference (P<0.05), “*” indicates highly significant difference between
the control group and test groups at the same stress time, the same below
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P K (P<0.05), HAE 24 h WEFETXIRA  LzZM 3% F7BEE W30 i a] 0 28 4 i A e FeA%, e ira

(P<0.05), i C50 419 ACP & JINI7E 24 h B EMT 6. 24, 48 F1 72 h AFAY LZM 35 IR EMT 0 h

Xof R N2 At 4% 92 560 2H (P<0.05) (P<0.05), H7E LRI E B4 52864110 LZM 1 5
HE S AT, SXFEACoMEL, #AFmany B F LT XL (P<0.01),

o
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Fig.3 Effects of ammonia nitrogen on AKP activity in serum of S. paramamosain
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Fig.4 Effects of ammonia nitrogen on ACP activity in serum of S paramamosain
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Fig.5 Effects of ammonia nitrogen on LZM activity in serum of S. paramamosain
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WmE 6 pras, XFERZH(CO)RY SOD i i Bl i id A SOD { J7 2 AL T HAB WA B 8] 55, (P<0.05), HiAx4%

[FJC W E 24 SATIRAIAHLL, BR C20 4H7E 24 h Y

g
o

BEAL YA EEE F7 SOD activity/(U-100 ml™)

21 SOD i J17E Wit i 3 N i i A8 4k .
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Fig.6 Effects of ammonia nitrogen on SOD activity in serum of S. paramamosain

3 itig

FIAARE B R BT EA AR T2, ek
ML % 1 Y AR AU RE T T s R LR R B, X HILAAR )
SR G BA —E W E N GE £, 2011) . R B0k
FEQOI)RIE , TE/KIREREE Jy 30.6.. pH o 8+1 HYS:1F
T, Y AR} 100 mg/L. WA 24 h J54R 5T
(Scylla serrata)JF 4 HBLFET, FET-F N 10%. AHF
FKEREN, FERAZREN 40 mg/L. Wrid 24 h 55
RN TF bR M BIFET s MY 2 A B 100 mg/L B,
JiE 24 h J5HBERIET FRIAE] 40%. YIRS
R B HA S AN AR B, R B T i v B 5 A
F o BT S B K AR R BEAR T b AR 4
B, e R A HRE (100 mg/L) F, HAr&dEs 1
I E (8.012 mg/L) H b b K A i 35 85 & vk B
(3.568 mg/L) 5 i, i AH Ak B R A AR B P2 L
ST EA TR B #5E (Ruyet et al, 1995), I, %52
YT B (AL T R R o ANHFST 4SS SRE R, AN
T#1 SC 24 7.90 mg/L, /& T HXT A1 3k 85(SC=5.649 mg/L)
18 75 B X B (SC=3.531 mg/L) Y 22 42 1k B (IR % 1Y
2015; £R{EELE, 2016), W UL, SEaMFAALL, FEEXT
RAEA —E W2

PO % Wy E ALl )7 (Prophenoloxidase, proPO)#{i%
RGATE , 1E e sh PR N & 1545 T2 1Y S e B A
JH(Ashida et al, 1984), W58 K], 2 AWl ML XT
HF (Litopenaeus vannamei) 1] fifi H: 24 h PY 4 IiLTE PO i
J189 % FH(Le Moullac et al, 2000); L) 20 mg/L )%

FAERICE R M3 SOD 1 J1 Ay

AU = Pete T8k, o LR R 1 7E 6 h 5
RTXHRAL, (HEm AL EEE mRNA AR
25 T BB 4 (Yue et al, 2010), ZZ58 WoR, C10.
C20 ZH ] 43 Sdi 5 48 (%) PO W% JI1E 24 h A1 6 h B g T
=, C30. C40 J C50 4 rlfifiH: PO {E Ji7E 72 h B3
FHE(P<0.05), % IH 4% S2 56 2H 2 A0 W J8 391 ) 75
BT P Y PO T A B B A HE 1R (P<0.05)

AKP Fl ACP J& 7K fift B {4 2 (1) B2 2L 4 Wi 4,
AKP REKBERREEH BB T L, 1B e
ML SR E EEER, FEE, S 5PN
T FR; M ACP BEHETH I 20 B XS S5 4 B9 3 53] R g
FEHT, JE ML R I A ) W 5 32 ik (fn] Vg B 55
1992), ¥HEFZLQOIDIIIT A, 10 mg/L 4 HHL7T
ALY AKP  ACP 6 I 7E 72 h iB 8 i = K,
Z A FEE TR ;40 mg/L 4 AKP FLi6 178 136 5 4
N— EAR T XK, AR 4R R, Clo,
C20. F1 C40 HMY MG AKP. ACP 3% J17E/A 24 h
B 3K 2 % 7 /K (P<0.05), RELUCH AR, =
JE TG B3 TR AR S kg RAFTE R 22 572,
XA B KON M T B2 2, W il R MG ] T il 2 2
AEAET 200 B A A o i 2 20 mT 3 507 48 1t 400 i
IR CEFR SR, 2011), SR TR B i) 020 ] 7 S s (1]
PR I 355 P AT G R, (Lt 2 S ) ) A %
FRMEE TR (C50 4H), HUARRISS 1 AT B2 3R AT
WA, DABCH AR 015 1 52 24

LZM [ ZA7AE TSl S e Wi 2 Fp gl 40
PRV A3 14, REAR IR 8 2 G PE M 200 1 170 200 it R
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A I A 11 2R 22 IR YL TG, R A AR A A R S 1
bt % 5 5 4E FH (Grinde et al, 1988), F 0i/R%E(2017)
KIL, EE M0 Al [ 5 A i (Verasper variegatus) i
VST BETG F17E 12~96 h PRRSE T B, HL 20 00k B8 by
TG T A o LA X W ) 5 o TG PR B S R A
AW mHF LR (Qiu et al, 2008), AWML RE
WY, AN LZM 3% 1 B B e
o Yue % (2010) k80, 4 =M 78 RBRIERA AR
BESR 20 mg/L MK, LI TR 3 TR 1) 8 5 o B S R
fi(P<0.05), FHILUERA, 20 & T gt Jn kAL h
VA5 TR TR DR 174 I R LZML 3 ) 8 SRR AR
T A 20 B A e AR 2 7 A Ak EL(H,0,)
FIE S HTE T A (O, A BT, XL LY
R T HA REAESN, WAkt H B e A — e )
P EVE (W6 2R 45, 2003), 17 SOD ELA W R LA
XA AR IE M I VR, (AL S T DR AR AR
FEA R (FLRFE S 5E, 2003), ASHFSE A ER, At ia] )
AW X AP g T SOD 1 15 Wi IR i
FHo WA Q20060) 1A, A AWK R 5.0 mg/L.
38 10 d 5 3.0~5.0 mg/L. frif 20 d i, rhAegy
& 1) SOD 16 PE A4 W i T [ (P<0.05). I 22 & Mhif
4d, % KA YF(Macrobrachium rosenbergii)i SOD i
PR M, 210 d AR FRAL(E A, 2006).
P TT L, B ) 8 2 e A 1T B B SG
FIEIR , Bl e Rz, M F:3 SOD i

F1Z B Fm
4 458

L5 LR, AR [E ik BE S A A S R A X SOD
e s, (A& (e AKP. ACP
1 PO = E MK LZM 58S 1 i 7 2R B i 8L
T (0 A S G SN, LS 2 R a4 3
JE L2052 BN BER T P2 A B 25 51, AN ATy, 1A
W e T2 W Y A(= 10 mg/L) B2 X 480
FEA AR E . R, SRR AR
FRAH A, B IR SR K AR o ) A BT
o 3 T 48 5 A K A5 T 2N R A i A R
(Cuitxs 7.90 mg/L; Cup, 0.63 mg/L)LL T, M o 75 1
PRSI 1Y) SR IH AR

& % x #
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Acute Toxicity of Ammonia Nitrogen to Scylla paramamosain and
Its Influence on Immune Factorsin Serum

PENG Junhui'?, CHEN Liying®, CHENG Changhong', FENG Juan', MA Hongling', GUO Zhixun'"

(1. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs; South China Sea Fisheries Research
Ingtitute, Chinese Academy of Fishery Sciences, Guangzhou 510300; 2. National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai  210306;

3. College of Life Science, Guangzhou University, Guangzhou 510006)

Abstract Using the toxicity method, we studied the acute toxicity of ammonia nitrogen to Scylla
paramamosain and its influence on phenol oxidase (PO), alkaline phosphatase (AKP), acid phosphatase

(ACP), superoxide dismutase (SOD) , and lysozyme (LZM) in the conditions of different ammonia

nitrogen concentrations of 0 (CO, control group), 10 (C10), 20 (C20), 30 (C30), 40 (C40), 50 mg/L (C50)

and different times of 0, 6, 24, 48, and 72 h. The results showed that the semi-lethal concentration (LCs)

at 24 and 48 h of ammonia-N were 104.793 and 66.124 mg/L respectively, and the safe concentration (SC)
was 7.90 mg/L. The LCs at 24 and 48 h of NH3-N were 8.396 and 5.298 mg/L respectively, and the SC

was 0.63 mg/L. The LZM activity of each treatment group was significantly lower than that of CO group

(P<0.01) at 6, 24, 48, and 72 h. AKP and ACP activity of C10, C20, and C40 groups was significantly

higher than that of control group at 24 h (P<0.05), while the SOD activity of the C20 group was

significantly lower than that of other stress times (P<0.05). At 72 h, the PO activity of C30, C40, and C50

groups were significantly higher than that of CO group (P<0.05). Under the experimental conditions,

ammonia nitrogen that was lower than 40 mg/L could significantly enhance the AKP and ACP activity of
S paramamosain over a 24 h period, while 50 mg/L ammonia nitrogen had inhibitory effects. Ammonia

nitrogen in all groups had significant inhibitory effects on LZM activity of S. paramamosain, which had

no significant effect on SOD activity, but had an obvious enhancement effect on activity of PO by 72 h.

Key words Scylla paramamosain; Ammonia nitrogen; Safe concentration; Immune-related enzyme
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