¥£308 H1MW #aor B ¥ B Vol. 30,No. 1
2009 4 2 A PROGRESS IN FISHERY SCIENCES Feb. ,2009

S “miE 1 S 5 E XS ER %% 18 < Bl 3K R 50

AR x| ' O FMEE £ @' F &’
CRIVFEFEEVEFRITHEMNHEAABRERE FEATBEWREERE KRR, HS 266071)
CREK%¥BE,116023)

RE ARFAREEFLEEREFHTH TR %51 T "H AP TRASIFFAR G AT E,
Bk P W E B 8 (LSZ) . B AALEE (PO) A2 A.4L 4 35 4L B (SOD) | 48, 1k 8% 8% B (AKP) & 8% W 5% 8% 86
(ACP)EAERBIT TR, RA“EH 157802448 F T2 h A EHH IR E(LC) B EALRE
B THERR RAERAA B mg/L o, “FE 15 RANGBRERESE REARBEIREE
KT HABKP<0.0D); RALEREHD 16 mg/L e, “kB 1 F"hANERABEHNZEHZTHAE
BR(P<0.05) AL BB B 7E H R EF K THF ABK(P<0.05); RALBEKE A 32mg/L & ,“HKH 1
TR AL BALREIREES THAHA(P<OOD . BALYENLBEANEES TH
A BR(P<0.05), B BEBL B & ) 2 F K T AR (P<0.05) ; AR A 4 64mg/L o, ik F &
BRhFE1I T RANBELHBELBEEE N EEEH THABK(P<0.05); RALEKAE A 128mg/L
B, EEAGERLERBERALARE LR, LA BMERLEREG LA . A FH A TR
W HB 1 5" A ERBAMENEERERARNE T AT LAHEAALROHER,

X FEFEE 5 F IO 2 b8 3 B E AL B # R AL M AL B
hESHESE S48 TEINNE A IXEHES 1000-7075(2009)01-0034-08

Effect of ammonium chloride on immunity-related enzymes of
“Huanghai No. 1”population of shrimp Fenneropenaeus chinensis
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ABSTRACT The survivorship and activity of lysozyme, phenoloxidase, superoxide dis-
mutase, alkaline phosphatase and acid phosphatase in hemolymph of “Huanghai No. 1” and
wild population of Fenneropenaeus chinensis, when they were exposed to different concentra-
tions of Ammonia-N,were studied. The result showed that the 24hLC;,, 48hLC;,, 72hL.Cs5, and
safe concentration of “Huanghai No. 1” were higher than the wild population. When ammoni-
um chloride was 8 mg/ L in the culture system, the alkaline phosphatase and acid phosphatase
activities of “Huanghai No. 1”were much lower than the wild population of F. chinensis (P<C

0.01). When the concentration of ammonium chloride was 16 mg/ L in the culture water, lyso-
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zyme activity of “Huanghai No. 1”was higher than the wild population (P<C0.05) and alkaline
phosphatase and acid phosphatase activity of “Huanghai No. 1”was lower than the wild popula-
tion ( P<<0.05). When the concentration of ammonium chloride was 32mg/ L in the culture wa-
ter, lysozyme and phenoloxidase activity of “Huanghai No. 1” was much higher (P<C0. 01) and
superoxide dismutase activity of “Huanghai No. 1”was higher (P<C0. 05) than the wild popula-
tion, and phosphatase and acid phosphatase activities of “Huanghai No, 1”were lower than the
wild population (P<C0. 05). When the concentration of ammonium chloride was 64mg/ L in the
culture water, superoxide dismutase activity of “Huanghai No. 1”was much higher than the wild
population (P<C0. 01). When the concentration of ammonium chloride was 128mg/ L in the cul-
ture water, there were no obvious differences between the two populations. It was suggested
that the anti-disease ability of selected “Huanghai No. 1” was better than the wild population at

a range of low concentrations of Ammonia-N.
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SHEFFREW R BERAEKFERE Y P RAGRESEN L2 —. BFFAEFMEET R R
MAN®RRZE. FIERLFMERS . ZAEMTHTROES, AR ZRBBECGERE 1998, P E
FKFERL 2 B 5T B BE g K PR WS R B 1997 4E 4 H TR AT B B XFHF Fenneropenaeus chinensis HREA K BEA K
HEHR B TAKREER SR ABOHGH . HETERKFRANTEZRSHNTFE BB AH
W1E”, “BER 1 5"HNEETR, AFEMIFFARBETEENSRHRE. EXNERMEBHERBIE
B KFHHPNBHIHRRETAIELENZEMBEARE @% 2005, APENIFHTATEETHIR
THEFRBUNK, ESNNESHFE(ZEHNES 20060) FTHEE #% 2003) .9 F4Hic il RAPDUM E 3%
2004) .SSR(3K K BF%  2005)F1 AFLP(ZEE X (2006)) FE M LB HAKBIEEHBET TR, RS SR
HPEMIPERELFEROS FRICHFEUE S FHRICHBMARE TERKEAES  AX FHRERAR
WBHRE T MR B RENTIR.

MUFBF R G AP AR R AAR, LIEFFERENE., EXAERNTERIBEPIRFE L
BB MY, Chen %5 (1994.1992.1991) 1A N X F 76 2 K B R Wi 7 18 O 3R 88 o, BB /1 B 8 F B, b JR 4
SHRERB . ERZEL. EFTEAAHLYSNERE . #FBHARESFAL; TP EHH RS MIFY
BERE . BEAK BNEEARE , ERIFHNEHERENBERAYTRZE(FEAEXLE 20060,

ALHRAFEMEETRAEYEN TS, LEFAR A X B, 0“8 1 57 B0 iF gE47 S04 88 B 1
BOTEHALEBERE R ESWKE, I 72h 5 M 6% B B (LSZ) K i & . AF SR A0 LA o B4 B S 1L B
(PO) B E LY 15 LB (SOD) BB B BR B (AKP) R B HEBR BR B (ACP) I8 1L #H 4T T W5 , LIRS I 3% 8 37 &)
R 1 SRBIERE S N E R TR - S REAT BRI RE M L.
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1.2.1 Z£BEE

RBEWELREER, BB 6 MHREA, 41515 0.8.16.32.64 M 128mg/L, HHK 3 M FIF. LBAK
0. 1m® , EFEKK (11.04+2. 0)em K E(16. 0 1. 2)g BN, 24h #K 1 IR, Bk B R 100%, M A EAL &>
AR AU, R IR FE TN, IE % 24 48 I 72 h XTUFAUIE B 3. A8 F 2h B EARA LT H %
BP R (REIRE 6 B)XHIFRm . WKEE 29,pH 8.2, kB (29+£2)C,

1.2.2 *HERREHITE

K REER RGN TR BT 24 48 1 72 h L BIEHEE (LCy,), HEAR SC
=48 hLCs, X0. 3/(24h LCs,/48 h LCso ) (B3 #B%  2006) 1B W BE,
1.2.3 2A8MLHHE .

FA Il — 3R 1 5 2% MR 9.0 B L B R BEJR AN 1 b R 0. 5~1m] MK EL i E AR # B HAY 1.5 ml
MEELEP, BEFRKED, FHERE 5000 r/min,4 CE.L 10 min, A ME, —20 CHRELH.
1.2.4 #HEHAFHAE

(DT W E

DI BE R B MY, R A Hultmark 2 (1980) fIE  H % (1995) BUk i 7 2847 .

(2) B EALBE (Po) 1E 1 5 &

Ll L-DOPA R g9y, R S 6 Ashida (1971 M5 B 4E 96 FLEBFRAR P 34T .

(3)FB E AL 155 {8 (SOD) (B M B BR B (AKP) R BR M B BR S (ACP) 15 S Il =2

FRBERERAY TR FRITE 4 R4 B E Y 51k 5 (SOD) Bt B BR B8 (AKP) K Bi 14 8% R B
(ACP) Wl 2 AR & 3170 & FH i+ E8E.

1.2.5 HBa®
XS A8 B 25 50 4 AR S B O AT OB AT AR L
2 HR

2.1 RUBEREMIEHERE

BEE RALEWRE N AR X IFRFEEZH MR, B A EE 1 S”PEIEFH 24h LGy . 48h LCy .

72h LCo R ERWHE R/ THARKGE D,
%1 BEBERAWHGEE 1 S"WLRRRERRLRE

2.2 GUBRMNETHAAARA Table 1 The LCsoand safe concentrations of selected “Huanghai
mAIRN No. 1” and wild F. chinensis populations
MEERRENAS, . &F THH 24hLCso 48hLCso 72hLCq, Cs
B IV R B 1 R T R Groups e/l melb (e (/D)
P (B R 9 08 B A A %W 1% Huanghai No. 1 69.6 32.3 17.8 0. 96
BEUK. WALV BE AT 16me/L B, % 24 B4k Wild population 65. 4 30.0 16.0 0. 86

HEHEEE 1 5 "NEPEES

TE AR T 5.30%, BFAE BEAKREIR T 9.66%, ER B E (1=2.89,P=0.017<C0. 05); FEW E N 32mg/L, & F
BRI ABALEPAESEE I NEMRKT 22.76% M 29. 14%, EZ R M B & (¢1=3.95,P=0.003<0.01)
(F 2,

2.3 SUENETHABENER(PO)ENNER

EEBHAHE | S ATABANERACEE IHESAERENAGENTHRNOESE . BFERET
EEEAR TETRA, ELEEEN 2mg/L I, ZRHER. AFHEMEARENE S POBEIFHT
P T 48.65% M1 69.57% . ERMBE (1=4. 304, P=0.003<C0.01)(F& 3),
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£2 FUBERE4T “E5 12" hEHENTFERKTEEEN(U/ mg) (M £3D)
Table 2 Lysozyme ( LSZ) activity of selected “Huanghai No. 1”and wild F. chinensis populations exposed to ammonia-N (U/ mg) (M +SD)

Bk AR M &4k &k vk B (mg/ 1) Concentration of ammonium chloride
. § Sample

Population Tissue ntmber 0 8 16 32 64 128
HE1YS 6 0.15140,008  0.143+0.010C  0.12640.007% 0.107:£0.014%  0.07840.01  0.0620. 006°
Huanghai

No. 1 113E
4Bk Hemolymph

Wild 6 0.145+0.006€  0.13140,.010° 0.11240.009% 0.082+0.004* 0.06930, 010¢  0.045-£0. 008
population

AN P<0.01, ERHBE Bl P<0.05,ZRBE;CHP>0.05,EREKB¥F

%3 EUKEREA4T BB 1S +ENENTEBRENBELBES(U/ mg) (M £5D)
Table 3 Phenoloxidase ( PO) activity of selected “Huanghai No. 1” and wild F. chinensis populations exposed to ammonia-N (U/ mg) (M £8D)

BEfK e #zkﬁf 4k ek B (mg/L) Concentration of ammonium chloride
. . Sample

Population Tissue number 0 8 16 32 64 128
5“&1}:’3 6 8.9+1.39°  5.89%1.53¢  5.1341.23¢  4.5741,14%  2.18+0.35¢  1.640.61°

uanghai

No, 1 iR
A Bk Hemolymph

Wild 6 8.74+2, 06° 5.70+1, 77¢ 4. 9441, 66 2.6610, 28~ 1. 8140, 55¢ 1.594+0, 74¢
population

AN P<0.01,ERBEE;BN P<0.05,XRBE;CHP>0.05,2RF8¥E

2.4 SALERTEE B | ALY B 4L ER (SOD) iE 1 Rl

BEE S LS ER F A B ANE AL AN SODIE HEMER. WA SODEH BBaHAREI L
FAERERAE, R ENFRALFHSANN SODEHRAERFBE; FE&WE S 50 8 # 16 mg/L A,
BEA SODE A LR . REHBELER JALBKE Y 32meg/L B, EFHIK“HME 1 57SOD iFH L7, B
EREMENETR,. NS HEET 6.01% 8. 17%, X R B E(1=2.91, P=0.025<C0.05) ; B F
KB 64mg/L B, B RERRIEF A BRI WS A4 N SOD 1§ Y TFRFEIR, S BIBER T 8. 21% Ml 15.80% (¢ =
3.494,P=0.006<<0. 0DERWMEF(E L.

%4 QUREAFET "SR 1 S"HENERFERENBAU DB L BE N (U/ mg) (M £5D)
Table 4 Superoxide dismutase (SQD) activity of selected “Huanghai No. 1” and wild F. chinensis

populations exposed to ammonia-N (U/ mg) (M £8D)

Bk | AR F AL Bk B (mg/L) Concentration of ammonium chloride
. S Sample

Population Tissue number 0 3 16 32 64 128
HE1% 6 102.8252, 82C 104, 1145, 45C 106.464:3.41C 107,564,898 93,123,374  87.45:+6.04C
Huanghai

No. 1 ik

PR Hemolymph ]

Wild 6 99.59--6.58C 101.30::9.04C 104.25+9.76C 91.45+12.628 83.85+5. 554 78,9610, 38C
population

HE:ARP<0.01,XRHBE;BN P<0.05, 25 8%;CHP>0.05,ERF8%
2,5 S{EMNEEHAERUEBMETE S (AKP) KR W

FEEEEREN EF FBEAMEFARAN AKPIENZEHAS . AFHEK ‘BB 1 S’ ELANEEHE
ERTEAREK, SASEENSmg/Li . ZREHE . AFTHEEE 1 S"MEABENFEHL N AKP &
T EFT 32.94% 1 46.28% , X R H{ B EG=7.86,P=0.001<0.01)(F 5).
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£S5 FUREAZKGTHIENTEST 1 S "NTFEREKOBEBMET N (U/ mg) (M £SD)
Table 5 Alkaline phosphatase (AKP) activity of selected “Huanghai No. 1” and wild F. chinensis
populations exposed to ammonia-N (U/mg) (M £ SD)

Rk | LS S 4L W F (mg/L) Concentration of ammonium chloride
\ o Sample
Population Tissue number 0 8 16 32 64 128
l =}

Hify ?. 6 1.1740. 02€ 1.56+0,034 2.02+£0.03¢ 2.04+£0. 03¢ 2.16%0.05¢ 2.20%£0, 05¢
Huanghai

No. 1 iR
BF4 Bk Hemolymph

Wiid 6 1. 16 £0. 03¢ 1.70%0. 032 2. 060, 05¢ 2.08+0.03° 2, 14=%0.01°¢ 2.1640,01€
population »

F:ANP<0.01,ERHBE BN P<0.05, 4R B%;CH P>0.0528FEF

2.6 SHBEMEFHEBRUEBKRE(ACP)EANRW

PEE R ERN EF A MEHLEA N ACPIE HEWFASE. S48 E Y Sme/L i, 2 & Bk
“HW BV AEBRMEAS ACPE SR EFT 17.11% M 48. 7%, ER B B = (1=4. 189, P=0. 002
<<0.01); BILEEWE N 16mg/L 6F, A M IFHE ACPJE /138 L F+H T 152. 63% 1 201. 28% (+=3. 213, P
=0.027<<0.05) %R B FE ; FALEWE R 32 mg/L B, B A MFHLE ACP BIE 145 EFAT 227.63% M
301.28% , £ H B E(+=2.925,P=0.02<C0.05)(FE 6).

o6 WUKERFGETHEMNTES 1 S"NHFEHENBERBEME N (U/ mg) (M £SD)
Table 6 Acid phosphatase (ACP) activity of selected “Huanghai No. 1”7 and wild F. chinensis
populations exposure to ammonia-N (U/ mg) (M £SD)

Bk i AR H AL 8 Y B (mg/L) Concentration of ammonium chloride
. o Sample
Population Tissue number 0 8 16 32 64 128
=
B 1134 6 0.76+0.02¢ 0.89+0. 024 1.924+0,13% 2.49+0, 258 3.71%0.16¢ 4,19+0. 21€
Huanghai
No. 1 i
B ABA  Hemolymph
wild 6 0.78+0.02¢ 1.1640, 154 2.35+0.298 3.1340.478 3.8640.19¢ 4.22+0.19¢
population

AN P<0.01,ZRBEE;BH P<0.05, XEREE,CHP>0.05, XR X
3 itig

3.1 BREB(LSZ) MBS LB (PO)

B Z AT &MY m AR A L R RS S R R BB (RIS 2006), WE
BEAEARAENY EEM, YEBARN FYPRAATERNCRE ARANEEASSRYHITH
By RAEBRBRIE, I RAROBEY T UERPHBE RS EERI, BEFH#H SR EIUKEEA, IHH
KFHEAERERESMES ., £ FHQ995) 7 AE BEEIBRE Micrococcus Lysoleikticus T 1E R IEY
AT BB & B, IE % o B N A A9 o 96 B o LA 358 A I TR T T, T B T o D X ol A S B O A T MR A 3k
K. HIIAK, BHEEHTUENGHXTIFYAEZEIEREN - NMENENSE, £ FEHEAODIRE
B H B E AL RTE N R tsin . A LRI BERENEB B E—IMEMENS %,

BELBERERER S0, RARNEY . 2HEE B ELEKIIEE, B A LB EF <YK A LR
WIS RFEK =Y . Soderhell F( 1990) 2 . MELBLEAAEREANBAENER  BAE R PEAR
W UREMAEY S AEEMBAIE. £ HHA9)  TEWMEFAIDMXT EHF 1998 L L-
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DOPA NJEY , 1B 5B | L B4R 4L 9 7= B 7E 490nm &b f 0 % (B R 45 B 0 SR TR J1 i R/ .

ELBHRRREE 1 S RFERELEMERERELZRANNBEEE N R ARG IRE
MRS, R ER S A M A IR E b, B oE X AR R 3 F T (NH/Na ) BB S A AR
 BERIAERE N RB AR, X S MRS (199 TR SR B HES L% Q000 LI, EERR
WEFHE M E M T Penaeus vannamei (BB TE B ERK(P<0.05 ,POEHBEHE; RPH1999)
B, THERESBTIMANE POBSEBAESE TR, @AY BB ES Sy L, ML TR A
B EFL B IIRE K s Cheng % (2002.2003) BFFT th & B, B E A K FHWF B, 7d [ T RIBEF Macobachium
rosenergii Il 20 i By B AL B IE 1 MBI RE 1 93 B MK, %R R B Lactococcus garvieae B 5 BHERE . A
SIEER, “BE 1 B MU EMHXER TENEEHE D TEHERK, 2TTANBRRER 1 57HR#T
it 45 E BT B R R T Bt L 8 ST R B Ok I, 2k R A S R R R AU R K T LTS AR, HOR B B BT iR R AT
THERERD, SRS — S WK T —EAEM0ME B EFT RN NMAEZ R AR B EMEREE L
B 4L A0 T T ML DR T A B

3.2 BEUAYBLE(SOD)

HEAYBAECOD REEENNANEZ — EXRAHE It AdENEYT TRGETES T HE
EMER. EFERPFTERY,SOD EHES AW RLKTEIMX, 7T BN EEZHE SIS R T
REHER . EEERBEREEIESE 2000, @RENOEPRELANNEBEL TSN FERESS, H5Z3
ShFERIBE TGS 7E— E W T L (BA BIRF 2 58 B 5 PR AR, B3 b 2 0 7 HLIRE 52 B3R 5 b a8 ) o
SIRNIB N . X RIS T — BN B 5 W7 A B — R AR AL (8 A W 2 15 0 b A 1 7 IR 2 B2
R B I K HLR B S T RS S BN, SOD & MRS, S BUAEMRBHREL, EX AL, AN
KT T RO 28 o B SR T (B BRIEE S 2005)

LR ERREEFTFHALRFARARYHZIMKENTERBEH SOD EERLAS . HARHF
BAEESSRET SOD AN IR BT ANAESR, AFEWE XD 32mg/L, A FHE“HE 1 S”SODE S
6 b, BF A RY KRR G 1 (T RE MR A B B AR SOD LR T I (AUl Bk B R E L BF A IR T R K
R, MEEREAERBEERE . TEFANE SOD E A LA, XWRXFT Stebbing(1982) Frift i “ & 4
NAHNL”, R EE YA T B S B ST A LR, SR AU A B — R OR3P0 BT 1R M R DL B 57
1 % 7 IR i 38 5 17 o el EE ) AL R AE T U, XA P R SOD MBS M 8 ¥ TR . WIBGRER th, X dF 4k Py 9 SOD
B9 T8 5 P B R B RE S R MR R B PUR BE D 22 57, BIE B REA S TEFAEREANMA.

3.3 BEMEBIERER (AKP) F0W 14 B AR B8 (ACP)

TE W SESh W) B0 S S, DR TE B AR BB A AR ME B RS X9 S B R BB R E EE . MMM R —
MEZENRBRER, 22 SRREN NS RSBRG . 1E 0 T s WE B AR 0 B R A 475 RE RN
REER. RUEBRREER IV EACET AW ERA RN EO AR TEEMaRE N T, &
FEREA BB PR B BRI, T KRR DR R A B MRBR I R R SR (E IS 2005, R IR
FQ998)BIFL R B, MR EY b EXTIF M F R BRI IE DB R FERI, EAR R RHELEERR, %K
VI FHE R 54. 780 L EEEN RAFRMEBIREEE I A WA E R E 82.3% ~ 93.7%., £ %
(2005) A, FE RS RAE AT - B [C 8 AF AT 162 AR 40 L 2 M 4058 , 52 20 RV B AR 34, MR VE B AR R A B M B
g, HmRAHBERIE S,

RERCBEREN IR ®E 1 S REFAREKMNFHL AKP ACP BEHSEA L MY EABE. B
R AR EREENECERG TEFTHENMEEAEERCHANAR SHAEREKEABENER,
BEYRMERE S~ ENERREARANRERRENEESREEEEERIIAEE. SWHER. A
- T R B b B X AF AL F AR BRAE P A B B S R T R S T O 4 T SR IR A — R 3 3 R A L BE R LK
KB SR, R — RS ORI R . MK AP RS RER S —EHE WP F—FRERES, BT
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CRVRR

ZEPR B AN EARTEEEE. BERE .8 E Y SR BB AR B AR B MR A IS T S
W, BRI, R RAL B TR A BB KR IR b, e F B B XTHIF“ B 1 57 LR S HR I H
ABBRHRAN T HEHERERRORE AR EATESHHERE B EZRPREMEFT MR
B W RS BT i E X AR 1 S A bl R AL A BRI
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