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AOC K 5 kB ALl (T-SOD) 3% ¥ TR EFH(P <0.05) , it AL S G (CAT) B 45 bt H kit & Ak Y il
( GSH-Px) I J178 {030 5 i VAT BE AR G o IRMR A (2.5 mg-L ™' 15 mg-L™"), CATIEHZEME 24 h JFRETF
FE(P<0.05); FUBEL (10 mg-L™' 120 mg-L™"), CAT i A& HBeHEERINAEL, BEREEH, &
I GSH-Px 15 I RIATERRUNL (P <0.05) o R4 A TR AMBEXN T EalkfeFaEr-A N egm, =
RiE v 3 4 % B RS S AR B K
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Effect of ammonia-N stress on non-specific immunity of tilapia
( Oreochromis niloticus x O. areus)

HAN Chunyan, ZHENG Qingmei, CHEN Guidan, LIU Lixia
( Department of Biology, Jiaying University, Meizhou 514011, China)

Abstract; The juveniles of tilapia ( Oreochromis niloticus x Q. Areus) were exposed to ammonia-N (0, 2.5 mg-L™', 5 mg-L™",
10 mg-L™" and 20 mg-L™") for0, 12 h, 24 h, 48 h and 72 h to evaluate the effect of ammonia-N stress on their non-specific im-
munity. Results show that the activity of serum lysozyme decreased significantly with extension of stress time (P <0.05). The total
antioxidant capacity (T-AOC) and activity of antioxidase in liver were significantly affected. The activity of T-AOC and total superox-
ide dismutase (T-SOD) of fish exposed to ammonia-N were initially decreasing then increasing( P <0.05). Activities of catalase
(CAT) and glutathione peroxidase ( GSH-Px) were correlated with concentrations of ammonia-N. Fish exposed to lower concentra-
tions (2.5 mg-L™", 5 mg-L™") showed decreasing CAT activity within 24 h (P <0.05) , while those exposed to higher concentra-
tions (10 mg+L™", 20 mg-L™") showed initially increasing then decreasing activity of CAT. Except for the highest concentration
groups, fish exposed to ammonia-N showed induction activity of GSH-Px (P <0.05). Under the experimental conditions, non-spe-
cific immunity of tilapia was affected by ammonia-N stress, and the impact was increasing with increasing concentration and exten-
sion of time.
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Lok R A R AR R EURE Y . "R
PR AR A KB, hEARAAGEN, Rk
ThRE. EFHAE S A R B A iR AR Y, IR
HEURZ R I M . AR Y% s T,
RN AR S FBUEN A EREERERERIE
WSR-S B0 A R B R R A A
PUEALRGEE 130t o kiR rh R AR Ttk
Tirf 52 B BB AILAA BB 18 4798 19 JEC A 08 BB 0 A TG 3 Bz 410
RIREEARE o e B A SRR K A 1) 8
BRI HUARRTREER, PUARNIERRERERS
Feal R R G SZ RN, MAaPiaEy &
HEEHEE TR, R ET gL, AT
W, TI-ER M 2R Rk, BRE A
EKAEAYARR TSR B 2 R B AT AT B E B
5| RS R 5T 3 1R TE

B e a2 E R X EE SR, R
HAAKHEBER, WRIEESESRN, W2 K%
FHIWGH . [HIEAER, FRPHHE AIRE =R A NG
TR AR, B AKEPEEKEH S, B
R R R, 5 URE D IEM (Oreo-
chromis niloticus x O. areus) X5, W5 A[HE
SAEVREE . 7[5 oA B[] %o 2 I Y7 PR A o e P
W SHLEAA REHE R, SEFRNTEANE
B AR AR R TR AR S, D B R R
IR K S BEDL I B 5T S A B TR PR SR AR

IR

L1 Rz 5RFEE

Rl e B e [ WG E (6,81 +
0.85)g | H IR TP HAE Y, BRIE R TEIK
e, B2 fH, HEMRE SR 2 K (8:30 F1
17: 00) , EIAIHIFE 24 h, KB EIRERR,

R EWEH 10 oL AR Z )
ARIECR 0. 2.5 mg°L_1\ 5 mg°L_1\ 10 mg-L_lﬁl
20 mg-L™", 4381k COL Cl, C2. C3 1 C4 4,
BAIANER, BIEL30REMA, KBFES LK
KIEFE AT, RABRKGEBER3 dEHERH. &
ISHAMRIKIE (28 £1)°C, /K& pH(6.8 £0.2), 24 h
SR I LASS IR AR 6 h @ Bl 7K Ak
R

1.2 HmRXESHSH

ST AR R B A E G 12, 524,
48 5 72 /NIEREERE S o BIR B IK IR AH R AL
B 5 R RRISR] (MS-222 ) #EAT8 SR, T 0K
£ S mL B— RS A B IR, &
F1L.5mL B.LoED, 4 CokFgi2%, 3000 r-
min "' B0 10 min, B W T A RS 7 .
3R M5 SE 20 R B RE, T - 80 CIRAFE, LU
I H SPUEALRE S (T-A0C) . BEEYBfL
g (T-SOD) | &b (CAT) FIA Bt H BR-id 48
ey (GSH-Px) 15 /) o & 8453 R A B st & AR
Y LRSS PTG &, BARERAE Roe X
WU 4. e T S e 1R & 4 (BEPLEUE 4 AR
BE—) MR B RAZ D E G250 Juf
BEEHRNEE, 4 EHEEENERS.
1.3 HEZFEitoHw

K FH SPSS 17. 0 B4 i A B s AT R R
224381 (One-Way ANOVA) Fl Duncan’s ¥ 36354511
SPHT(P <0.05) o ARG 45 R 3 LIEAT 4 £ 7
I FRAERE (X £ SD) KR

2 BER5H

2.1 miFERBEESRERENZE

RIS A AS [R5 2t vk B s AU i 34 v X B R
1035 T PA R A B B R B AR R, H A BEE
AR R SRR EEHE (R 1) KIS RER,
Xof B ZH 2 S £ 11 1 TR o R VR B TE A1 SR A B )
BARMSHBTEEZER; C1H C2 HINE s # g
R B F 5 24 /NET B ETFE(P <0.05), H
C1 21 1M 5 PN ¥ TR g B B VR FE 7E 24 h J5 A4 H5fa
EZBTRFEZER, M C2 4158 48 F158 72 /NAf 1ML
HHEE R E BT 24 /NeF (P <
0.05); C3 F1 C4 £ 115 ¥ ARG ST |k B T58 12
/N FFIR 2 TR RE (P <0.05) ,  HLFf B[] By SE < 3
—B R C4 2L I3 Hh v A O R ViR B 5 24 /NB
JEAEFFEERARA .
2.2 FtFFREHR T-AOC & HHI 82 0E

MR KR EUR R T Xt ) e B4k
RPN T-AOC F=A B B m (£ 2) . KEER
KFEH 2.5 ~20 mg-L'BF, &5 12 /NBFRFAE A T-
AOC BEAL, 5524 /NI ¥R BIRARAKT, JE4E
Fe—Bhfa] (24 ~48 h), ZJ5BAMREEABE
RFIEFHKF(P<0.05),
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®1 S@EXREFT & MNEPAHERERENZE

Tab.1 Effect of ammonia-N stress on concentration of lysozyme in serum of tilapia ( O. niloticus x O. areus) pg-mL ™
5 HE]/h  time
group 0 12 24 48 72
Cco 3.23+0.14 3.03 +£0.21 3.11 +0.09 3.26 £0.23 3.14+0.13
c1 3.23£0. 14* 2.85+0.38" 2.31+0.20 2.38+0.17 2.18+0.17"
Cc2 3.23 0. 14* 2.99 +0.11* 2.76 +0.23" 2.24 0. 18° 1.97 £0.11°
C3 3.23 +0. 14* 2.18 £0.12° 2.01 £0.17° 1. 62 +0. 05° 1. 62 0. 09°
c4 3.23 +0. 14* 2.70 +0. 19" 1. 87 0. 14° 1. 67 0. 06° 1.60 +0. 16°

I RPFATFERFRRFE R R REN G Z R, H8FERR2REE(P<0.05); FRMALL

Note: Values with neighboring letters letters in the same row are significantly different from one another (P <0.05). The same case in the following ta-

bles.

®2 SEEXRET EERE SR EN R

Tab.2 Effect of ammonia-N stress on T-AOC capacity in liver of tilapia ( O. niloticus x O. areus) U-mg

-1

45 AtiE]/h  time

group 0 12 24 48 72
o 3.38 £0.65 3.31 £0.26 3.58 0. 32 3.44 £0.22 3.59 0. 31
cl 3.38 +0. 65" 2.75 +0.18" 0. 66 +0. 10° 0.90 +0. 10° 2.53 +0.28"
2 3.38 0. 65" 1.20 +0.30° 0. 60 +0. 09° 0.77 0. 09° 2.46 £0.38"
c3 3.38 +0. 65° 1.16 £0.31° 0.30 +0. 02 0.27 +0. 03* 1.86 £0.24"
C4 3.38 +0. 65" 1.32 +0.29" 0.29 +0. 04° 0.59 +0. 09° 1.62 +0.32"

*3 SEEMEXRE S IEf RSB LERE SR
Tab.3 Effect of ammonia-N stress on T-SOD activity in liver of tilapia ( O. niloficus x O. areus) U-mg

45 AtiE]/h  time

group 0 12 24 48 72
o 30.37 £2.37 31.54 +3.12 29.97 +2.01 32.03 £3.09 33.12 £2.07
C1 30.37 +2.37° 18. 86 +2.04° 15.27 +2.37 11.02 = 1. 49° 38.41 £6.79*
(o) 30.37 £2.37" 12.35 +1.45° 15.01 +£2.24° 12.93 +0. 87° 53.42 +4.61°
c3 30.37 +2.37° 20.61 +3.51° 13.91 +1.31¢ 10. 50 = 1. 37¢ 53.59 +4.20*
C4 30.37 £2.37" 35.08 +2. 89" 13.24 +1.54° 12.31 +1.33° 43.74 +6.78"

2.3 3tBFAE T-SOD & H BN

R C1, C2 1 C3 4 fafARFFAEN T-SOD 15 /1
S 12 /MBI B E TR (P <0.05) (% 3),
H A58 C2 4 FAEA T-SOD {1 f158 12, 5524 F1
55 48 /NAT M 4 FEAE AR KSE, i C1 A1 C3 4 AF
JEPY T-SOD % J7 £ /R ) tH BUAESS 24 ~ 55 48 /NA
C4 JFAE P T-SOD {1 J7 T [t B 58 24 /BT,
5 48 INBTERFFEBARAK O, (HE 72 /NET &
RHFRE A T-SOD & 2 & T & A AL H# A KFE (P <
0.05),

2.4 XJBFREHR CAT FEHEIFM

R AT Z A M A Y& x ] e B 3k f iF
JEPS CAT & =B (£ 4), R C1 4
fipiE 24 h 5 FHE A CAT 3% 1 B3 T B (P <
0.05), JF7EIRE A — B AR R IKKF; C2
4, FFHERA CAT 3% 7156 12 /NET B E T RE(P <
0.05), %548 FI4E 72 /INBF BB B E; C3 1 C4
4, PR CAT 3% 156 12 /NEF B2 L FH (P <
0.05), 55 24 NG} )5 U5 B AR I 4k 5 78 KK
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Tab.4 Effect of ammonia-N stress on CAT activity in liver of tilapia ( O. niloticus x O. areus) U-mg™!
5 Bf[E]/h  time
group 0 12 24 48 72
o 3.42 £0.31 3.25+0.28 3.04 0. 49 3.13£0.33 3.38+0.29
c1 3.42 +0.31° 3.68 +0. 45" 2.67 +0.32" 2.16 +0.17" 2.55+0.07"
2 3.42 +0.31° 2.85+0.27" 2.72 +0.19" 2.16 +0.20° 2.22 +0.12°
c3 3.42 +0.31" 4.45 £0.38" 2.37 +0.23° 2.17 0. 04° 2.04 +0.17°
C4 3.42 +0.31" 4.30 0. 54* 2.43 +0.25° 1.87 £0. 14° 2.07 +0. 13°
*5 S@ETEET IEE S B E - S4BT SRR
Tab.5 Effect of ammonia-N stress on GSH-Px activity in liver of tilapia ( O. niloticus x O. areus) U-mg™
24 51 Bfla/h  time
group 0 12 24 48 72
o 4.21 +0. 81 4,10 0. 62 4,56 0. 57 3.98 +0.49 4.31 £0.56
Cl 4.21 +0.81° 4,77 £0.29" 6.68 +0. 43" 6.73 +0. 63" 7.81 +0. 81°
c2 4.21+0.81° 4,08 +0. 46" 4.96 +0. 60" 5.65 +1.37% 7.27 £1.20°
c3 4.21 +0.81° 4,38 +0. 48" 5.65 +0. 80" 5.38 £0.93" 8.62 0. 55"
C4 4.21 £0.81"™ 4,79 +0.58* 5.37 +0. 46 4.19 £0.29" 3.50 £0.27¢

2.5 tRFRAES GSH-Px & 1EI ST

FEIR B AR T R A K2 e B ik
M GSH-Px {if Jy/= A= I B (K 5) . il C1, C2
1 C3 A AT E N GSH-Px {5 J7 Bl ik [] B 2 4 2
PR EFFH(P <0.05) . JFEH T4 24, 55 48
FI%E 72 /NNHE BB 5 T C4 AT AEPY GSH-Px
TIHESE 24 /NI RIS, 2SS BHT T RE, 5572 /)
i A FAE N GSH-Px {1 J1 iR

3 e

FAKE W UE T AR TARNE 7
e, HTAFETEAIRE, Mo g X LA
ERAE, REERNHEER TR TR, Wiy
BTELEREER/AN . Kk pH B
XA EBERNRK, K& pH/NTF 7, FILTFHU
BTREAAF7E; i pH o 11 MJLP#RE LUER
TRAWEAAFE, ¥R ISR+ RS
[, BEAMRRY, AMUERTEAE, K
pH & FRWENEFRAREAE" . Bk
WKiA pH#E 6.5 ~7.0, iK% 72 h WA WKEHY
REBFET, BMTERBKAESRET B R aEin
BBIENL 2.5 ~20 mg L~ MRRKT . HAKKE B
IO YR | S liLE R e b s =t A Sy U

B, H R R .
AT A B IRE B B, ARFE R S
REAENERILTUR R A AR R IFE EEWNE
M. WHRSE—FEZENIER R EE T, fiK
R IRPHPEA T, BRAIE R AR B =2 .
MR £ 20 3h 4 ( Cyprinus carpiovar Jian) FRFSY
RI, KA A 5 B VR B (0. 1 mg LA
0.5 mg-L™") Xt il iV R BE & B, T Rk
BEH 2.0 mg-L™' 1 5.0 mg-L~" B BB if 3% P
WS R D ERER, FEXT B HE M (0. niloticus ) 1Y
WEoEHE i, KRS AT B vk B AR (1.0 mg -
L) B feis s — & W21, (AR#E & AR
BRENIIERAERSREE TR KRB P
BKAEA R R E R A 2.5 mg- L™, 24 h 5
L MYE RS T RIS, BEE KRR AR E
VR B P HS INS TR B KT R B IR R, IR 4ESTE
BARKT . XSHRERE PR RER 3,
AL RIS RN FEE B NER
BAM T kARG EREEREE T
EREHESI Y E 2 A4S E, H N SOD, CAT
F GSH-Px AR IR % 8 AL 1 4% 19 B i Bt Ak
B, LT 7 MU X T 4R AL FndT E AL 2 1)
HF#A EEMEH ., ZHOU £ Biocts i, 23K
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AN 18 J5 ¥ M ( Ctenopharyngodon idellus ) T JIiE N
SOD B[R EH — %€ By BF [ F0 57 & AR i ok, W]
DIEN 2R E Ml e mTetn . X5 & &5
HIFHEN T-SOD ZEMGIE T, HWTESE 72 /it
KB E, EXERESEAREREGR, 5 mg
L7110 mg-L R EIRER K (76% £4) . Wik
{2 V8] Sk 1) 7 R A (Scylla paramamosain ) FRFEE A
HRMEH ., {5 SUN 2 56 (Aristichthysn obilis)
s KB, ARMEHKEZR SOD 5 J1 BE 1
Ft, MR R B R, XUIRERE N ER
BARSHARNIE NS MK ERE, /8 SOD BBIE kK
P, MimEWET SOD i J1 M REAK AT GBS SOD Ak
KT E BRI 2 iE A, MH R RER T SOD,

SUN %)%} 14 Hig sk a5 29, EA
FREWRE N 0.06 mg-L~"BEAFAEP CAT 75 1 B3 1
Ft, BN R 0. 264 mg-L~' i CAT i 1 2R
TR, AT R R R R BE AR R SR A E
SRS TR, ARG 3E 5 hn e AT BB 2 20
HAF=EGE, I CAT ZE KRB R ER (2.5
mg-L ™' 15 mg-L™") 3 BIZEMMA S 24 N5 12 /e
BETRE, X 5% %% f (Mylopharyngodon
piceus ) B 5T K LR AMMHE & R EAKMIEA CAT
BE TR RIM . TR R E (10 mg-L™'
20 mg-L™") B 9 #E 55 12 /NG B« B 4 % A 5K
N7, kBRI, BEJEPOETT R 4 R 7R B K
o XVAE RN T IEAMFAEN CAT i3 MK B
A veg LGN 2 A S s B A R

AR RY, KEEARERE N 2.5 ~10
mg-L 'A% S B Ik GSH-Px 1514, H e i e
HIRER ZRHRHE N, I8 B & KAE B ) S5 ¥R A ¢,
XSRS R X T ( C. carpio) I i
PUAALSE A —2 . M E A AR AR —EE
B (20 mg-L™") BB T B e Rk TR, JE4ERese
BAOKY, XUWHAERAME —ERERET
(2.5~10 mg-L™"), GSH-Px 7E¥EERAFMEP H 2
FARAP D7 m A AR, (BRE " ARk
HFHE, FPREAF=A 0 B A C B Sy
HhRAES, EZELERAMAT S, M
{fi GSH-Px )& BAZ BTG M T I . X 5E AR5
BRI oY PR R A AU R R B RS A, FRE Y
GSH-Px {& 56 EFHE BRI 451825 Bl T-AOC 1EH
— T R WAL R AL R G R R IE R G XTSRRI
B EERE I L B AUA B B B RS LR & 48

Pro BFR P& R A M EHARIFIEAN T-AOC i /)
HHBETHERGA —ERER BT, HRARE
T AL BEAT . X A AR 6 ) J PR AT BE 5 # A1 T-SOD
MR A BAEER R

i Pk, EHEREKEEMFT, 2.5 ~20 mg
LR A E xR e B AR i AR R R
FEfRAR AR RN, H G RV e B i K
AR AR IR, Ak, BFAERN SOD, CAT
1 GSH-Px TE PR AR AL BB S S b B AL IR BE, W]
Ve PR R R B A ) A i o
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