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LO. L18. L36. L54. L72f1L90)47 "2 #7144 ¥ & 4 (11.35+0.08) gty B 4 60d, = 55 A
ANEHT2UNEA N B LR, FREr: ON#E, 2420 F A LB ELERF
R A Z F(P<0.05), 7 F /A B B AMAKF TN &R 2 A RN~ ET R R 8@ AN
Hlo LS4A A THERABKXARZAH AT EARNRBERRKNAAKRERE; L72f
oA & T ERIAIPTEEEREEMREERES. EEEMHH B X HWHAEL
REBAEANNEH N . QMBERE LR KA, L4MLI24 &0 KHHE. £ &€
HERE AL ERENIF G xR, L8 FE T ELWP<0.05); L36~L904 *f #
RIE O IEER L E S T B AFMLISH (P<0.05); & & B VN m 41 09 & Xt A6 2 3F AT
BHEALRRENGRPER. @Mk IR B A S8, &M Kt &4 B e
HANABERMATBA MK TN ML EKER LA RN T LS, L44E EF T
T AR 41(P<0.05); £ ARAmAT — 82 8H T F KT X RLP<0.05), FEEKH, 54f72
mg/kgEH B A A FHEAN K TEEZ AW MFEMIT TEE ST ERR
WAEAT = £ T R RRA R AR, s R A R LR B A A o
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S X IR, . FURHE R IR B AT W e P AR R A AR AR L LR RE AT A BT AL RE T B R 741

triph" . HR 8 (Cyprinus carpio koi)'"4 215 3|
WL, Rf B Jeney 5" & BLAE TERE 4%
i BT 43 ] $2 55 AE 87 (Lateolabrax japonicus)Fl
WT 85 (Oncorhynchus mykiss) 3T 2 BN IRE 11, XF
R Az R ) T —E AR AR
JULTEE IS S IR0 A £ S BT 2 BN A e A Ty
M PE R BN . B, X RRE S
£ 0V ICRE T A AR N SR R T R B Ok B
Z B E IR R A B K

Vo TRl — 2R A SRR PU I TR MR EE B 2 Ik
KW, oA Ty AL R,
JHC 3 B O % IR A1 T A0 R R SRR 2 HhN- &
BEHIBE e FIN- £ Tk e BE 92 22 (] AR -1, A0 6 i
i RS se T R R LA TP ) — 28
BRI T, 25 2 R i s, #
FREW, WEMESFEBEZEERN, GBS ILIA
AN R 8, HE ORI A0 M A RS, A
IF, 8 TR T K S R SR JS BT R T8 100 JOR R MR I
REVE & R HUTH 28 I G L 5 0 U2 Rl o
A YR A 7] 5 o S 0 7K 7 1 AR AR S BT
(Ctenopharyngodon idella), % 400 mg/kgis inZH
1) Sk VB I IGLINE v AR A A A O P T
SR, PR M gV TR B mRINA SR K 1 A 8RR B2 1Y
P o AIUL, VR EEAE Y & AR S AR
b B 98 PR (9 RN LR DG o T R R 19 A
YIS EE R DL R OJC B Tesk B, it B i
G, WERBCEEZ MK, &9 TR &
B B S B N . ARk, B
T il 34 A A DR S i R T 20 N TR B s
AT, FESCE S A K PR BR R BLE ) T
T AR AE R A FHROR A G
WM AR S B WA BRMES, N
Z BN T2 b R SR AT RE 23 XV TR I
PR3 S MR, TR E K AR 30 DR A O
B, HAUKE T B xT fn 28 AR fasis s
MHTREGL BE 1 s, A #2200 P RE
JIFNREE LG T T L B AT

A B 5 328 U] 671 A [] 375 TR I 5 o 7K - ) e
T 22 0 8 B AR 724 W BV IS, AR
I IS A% 20 52 0 £ ) I A AR AR An L PR TR
FUSFIE T AL WS 7, 38 255 3 B 45 2 B A
A FE B 108 1) b7 R P AN [R) 3 TR KPR R R
Ik B2 AN R RE TT LA R v T A
%k 0 A 23R D R T BRI R

1 MRS A

11 XBRAGB5EFER

T w S ARy AR (11.3540.08) g, Fil
LA RO, B FEFESKIEH 55K e B AR
o LR AT e R RDEN(LO . L18. L36. L54.
L72FIL90) 4 M & k160 d, HALO(ZS FXTHE
LAy . TR FEAR . SRR RN
U8, DI, S REAR AR R P HE s
FERTR(NRC,201 1) EL SR 5T, HEL RS 7 LR RE
KA M35.41% . 5.77%F122.87 kI/ gl FERlif]
b L18, L36. L54, L72HILIOZEAEIERIK - 143
BIESINS . 36, 54, T2H190 mg/kgiA G [ i
WA TRA AR BHARIGRTE I A5%10° (U/mg)]
() SEIRFARL . 3 PR Ay AR B 1 6 % ~ 8 % (1]
WHFI3%~5% (), 43 KIME(8:00. 12:007!
17:00), FEFEMAM WK, (H24%4(<0.3 mg/L, ¥
>5 mg/L,

1.2 SFRNHEEE

3260 diF, 42418 H4s R H A% AT iY fa
(83.7443.02) giff 1724 had ANV I L g, L HTE
824 h, HABANER, BIERISE, 8TKIE
FRIEA (AL N80 L), SEPR/KIERIN40 L, 18] K
R rbom A &AL B (NH,COIE W, B A (T-
AN 22 WL He BE 3k 350 mg/L, FF98 T pH N 7.8,
TSR 25 SR, 24 hih R B A BE
T2, PRI 32 4 bt 2 2Rk B AR Sy AR R S T ) I
[ (L2728 7 YA (R K TR 2 5 E (20+1) °C, HE R
ML R, AEE, LI N8 T4, RiF%
i, B LA AN
1.3 HmRXESLIE

QAN 24 WG AT FEAS RAE o 4 M ik 5
AL JE FH 150 mg/LAY T 7 M 7K V5 Y0 bR 65 G R 8
FHIF 22 ALY O TR 1 3 4 R ki, 22 )5 B B
MEHA TR . MAEFE4 hf5, 4000 r/min.C
10 minffil & 1ML, 7036 )5 -20 °CHRAT#&H s FIE
HYURAET—80 °CykAR A5l
1.4 NEEWRSHE

oA A ARAR AT NS LY BV TR IS Y
A AL 48 bR 238 3 5 B BS-2004 F 3 A= AL 4 B AL
MW, MEHFFEHELEA(TP). AEA
(ALB). BN E(ALT)., & ¥ Z B (AST).
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ol 14 9l W2 [ (ALP) . I BE (GLU) LA K & il f
(TC). HihM=MFR(TG). &% B 5 & M I8 B
(HDL-C). fix%5 FZ i 2 F AH & i (LDL-C) . Horfr,
ALTHIASTH R FHIFCCH: , BEIG 15 S 1
AEA 5L #E37 °CF &, 340 nm S NADHM
G RE T B 2R (A A/min) 3 L)L S0 (F), BSR4
fifg 75 PE L (U/L); ALPRHAMPZE vl i, 6
WG L BALRFIFEAR 5 E 3T °CF R
I, 1 minA AL A RS A B 19 &, RI405 nm T
WG b T (A A/min) 3 LLE BU(F*)E XN
14 il % M 557 (U/L) o

V85 TR T (LZM)5 P4 2R oKV 28 0k il e, )
FH B 5 08 W (s BE SO TR K, Pt AR ) TR
TFF 5 B0 ) S5 7 i i 940 A9 78 A e S TR i 1) 3% )
Koo AR RS T A=[(Tre s — Temo)
(Tizme = T o) 1B M A5 BT 7 (4% T I s o ot
i U AR TARBIESERT) o B T B E S %
IR25 °C, pH=6.20}, 1450 nmib, &E5hs M
OB R RR0.001 4 14N BG83 (U/mL)

BRI S < el W O o
(Staphylococcus aureus) . i 25 I FF 5 (Bacillus
subtilis) . W& K A TE (Aderomonas hydrophila) .
KW ¥F o (Escherichia coli)L) } %5 % 9N (Vibrio
alginolyticus) AT HT I T2 5 .

eI ~2 mmugi i B — P VE SR TES mLg A
RigRdeh . & R A BRI A KA I VLB 37
By MEZEAUF RO B SRR AR (NA); FEKR
LI TR R I TR A B R R O R B s A
(TSA), JFEEH1%IMEGEEEPY, KR EAE200~
250 r/minF B AR IR HEFR16 h (30 °C), SRIIHEE
PRI YR B2 (H O D g0pm=0.5""5

ML IE BB TG A E 27 Sunyer %5851 Jr ik 5t
WEA g, 100 wLAN PR B (1/10) 96Tl fLk
H, BEEDI AR SRR VS A, Sy, %
BEBATECGUMAUNGE) . FPECUM AT RERBSR) flas
FI(HBRLFLII R 22) XTI, 7630 °CARMATIRE
24 h, B/PNEFICSR— KOG (ODgs), LAIAEIRR
TE W R ODIEAE A AT BTG P i 2 740
it

PRI P/ %=[1-(ODyys3: 7. ~OD e g 1)/
(ODy e xf g —OD 25 147,)]x100

FFREFLEACEAT ORI T80 °CIYJHIEZHZ
FEMTEVK DR, BGE B R/ N ZIHLH0.86% 1)
APREKIERSE, DET/KATEHEL 9 (m 2 v)AYLLABIN
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AAEFERIK, FEBESIRML A1 . SIHE4 °C,
4000 r/min N &0 10 min, iSRG T HFIE
PR LB 7 A E

JHF e G 4R AL W) B AR (T-SOD) . i 1k &
i (CAT). 2 Mt H Ak % A6 ) B (GSH-Px)i 1 S
N (MDA) & it YR FH R st g AR W) TR 5
JT B AL (1 3200 R A T I o

JH W 2H 2R A 37 v s R AR T R
% S s ig s, i m ot g A TR 5T
P AR 4 25 1 i DU A T O A

15 HIEGIH S

K HISPSS17.043 M 8K 44 3#E 47 B K 28 0 22 43 A
(One-Way ANOVA), #AFT7EE 2SS, FHE
Duncan[GiE L H LS, P<0.0SERNEFTFH. 45
AP P (H 45 E 72 (meantSD) R 7R .

2 HHRE0Mr

21 SEANHERAEGMBEHIEFHNTKL
o524 WRl AV, BRAS O B 20t LA A I
BRI KRB T — W4 | 22 53 % (&
. BEHTP)S H M =ETG)& & . mtksR
fitf (ALP) . 4% %555 S BiF (AST) 5 1% B B (LZM)T 7
45 I I AT TS O KT 1 i R 2 RS TH IS R ) AR
e, R B I AELSAs L7240, W3
o T B AL AT AT IR 4L (P<0.05); i A
(ALB)FI 5 % B 8 25 (1 IH [ B (HDL-C) & 2 Bl i
BRI S 0 7K P 0 4 S B R R A 7 Ak
(L18HL [ 41), L54sy L7240 fa () & & i (% HL W 3%
1% T X R ZH (P<0.05) ;A% 3 JI5 45 11 JIE ] % (LDL-
C) & A L7241 A% T XF B 20 (P<0.05), HAx
M2 AT e 225 B IH B (TC) &t B 1
TRt S 00 7K - P 4R v TR T R, LOOZH i KT
X BRZH (P<0.05); IMBE(GLU) S R7EL724H B & m T
XTHEZH(P<0.05), HAdZH A TC 2125 55 (P>0.05)

22 SRANHEEREENMFREEGE

e300 24 WE AN, 45 AL AR I R S 56 B
ot ¢ B0 H R [R) (9 HE B RE 7, 0 4 B 60 8 45 BR 7
(S. aureus) WM HIHE J1 Fei, iK60% L4, XK
FFIRI(E. coli). WK MR (A. hydrophila) Fl
PN (V. alginolyticus) 4§ 68 714 21%~40%,
X A B ZF FUAE T (B. subtilis) M fE S /A%, M
10%~25%(#2). Hi, X RHIFHE . 45O



S E I, A

A TR S K S N A A AR M A AR AR L B RE AT AE BT S AL RE T B T 743

7 R BRI K AR R ) 00 ) R B A R T R
T K S 1 i v T 2 B 5 T S RIS Y AR Ak
P, FELSASLT2HAMPIREIEER K, HRE S
TXF B (P<0.05) 5 X i B 9 A (% 410 1) e 7 B v
AT AN 0 K P B R T 5, P L36~L904H A
(BT TR BE 7 3 i T BRI L1840 (P<0.05); X
A ZE AT T (B. subtilis) 30| BE o 78 451 1 it
I NAH 2K F X BB 4H (P<0.05) 0k 5 %) FR 4] 6
FEER, LIGHILT24 51K

23 RANHMGEEESNFRERELIER
BRNLHGE , & ARG LR BT A RS 1

PN R (MDA) & 1 75 45 175 TR VA I 20 22 [] 34 36 3
HR AN [ R B 010 22 S PR (38 3) 0 VA TR AN in K
4, R L (SOD) I 1 2 Bl TR
BRSSO (LIS B A1), LS4 ihtEfick, &
i T IR (P<0.05), AR 4% 2H 5 % BEZH G
HEZE R (P>0.05); o E AL B (CAT)IGPE L2 B
e TF I B A8 A B (L0 B 4h ), L544H i
L9OZH i 35 125 T X R ZH (P<0.05), HA% 40 5% IR
G B FH 25 R (P>0.05); 4 BEH BT A Ak W i
(GSH-Px) 7ELS441 A f RGBT a4
FHAD A% 2H (P<0.05), MDA S 75 45 V4 T B s 0
40 34 5B T 6 R 2H (P<0.05), HrP L5441 FIL72

1 FEANHESHEGEMBEEWIEBRNTWL
Tab.1 Effects of ammonia nitrogen stress on serum biochemical indices in different groups
45 groups
TiH items
LO LI8 L36 L54 L72 L90
MEEH/(g/L) TP 27.08+1.44° 28.28+0.79" 29+1.35° 31.97+1.65° 24.38+1.49° 24.6+0.36°
HEHA/(gL) ALB 13.18+0.50° 14.60+0.50° 13.13£0.26° 11.30+0.70° 11.40+0.40° 13.27+0.61°
A ¥ /(U/L) ALT 1.0£0.26 0.92+0.19 0.88+0.13 1.05£0.40 1.14+0.39 0.8+0.16
A B H/(U/L) AST 4.00+0.67° 13.33+2.08° 11.33+3.29° 14.56+3.02° 21.4+6.07" 8.92+1.84™
L% /(mmol/L) GLU 5.04+0.49° 6.98+0.68" 5.49+0.36° 5.73+0.42° 9.45+2.93" 5.43+0.60°
1 % 1 i B A BE I % /(mmol/L)HDL-C  2.67+0.21° 2.11£0.17° 2.09+0.27° 1.73+0.13¢ 1.95+0.08™ 1.96£0.10™
%5 12 B 2 (3 IH [ B%/(mmol/L)LDL-C ~ 0.36£0.06™ 0.30+0.02% 0.42+0.04* 0.37+0.05® 0.28+0.04° 0.35+0.05°
Hith =8/(mmol/L) TG 2.89+0.16° 3.29+0.24™ 3.43+0.16™ 4.23+0.51° 3.50+0.39" 3.09+0.41%
S JIH [ B2/ (mmol/L) TC 0.97+0.08" 0.84+0.09™ 0.89+0.09™ 0.83+0.09™ 0.78+0.06™ 0.68+0.03°
TR IR R /(U/L) ALP 3.55+0.39¢ 4.38+0.36™ 4.87+0.40° 6.8+0.30" 4.12+0.86™ 4.5+0.28"
W HIRE/(U/mL) LZM 361.87£10.65°  392.09+£9.16°  382.25+34.33"  447.72+36.07°  395.68+20.40°  370.26+21.98"

e FATEAE NS TR R B B ROR A 22 7 AN B3 (P>0.05),  TEAHRVNG T RERORH ) 22 57 B3 (P<0.05). FIF

Notes: In the same row,values with the same or no letter superscripts mean no significant difference (P>0.05), while values with no same small letter

superscripts mean significant difference (P<0.05).The same below

*2 SEARHESAHEERMBNEEYE

Tab.2 Effects of ammonia nitrogen stress on serum antimicrobial activity in different groups

%

23| groups

Wi H items

L0 L18 L36 L54 L72 L90
KIGFFH E. coli 22.96+2.13° 22.62+1.66° 29.40+3.44° 30.41+3.97" 34.05£1.19° 27.33+2.51°
S A E IR S. aureus 52.82+4.68° 58.78+5.94° 63.72+4.01™ 64.49+1.91° 65.3142.36" 60.54+4.31%
B ERIF B B. subtilis 24.93+5.47° 23.39+3.74° 10.45+4.66° 20.45+0.79® 15.52+3.06% 19.76+4.94%
Vg KSR A. hydrophila 21.18+1.93° 24.68+1.82™ 24.49+2.98% 29.32+0.49" 27.33£3.09° 21.87+2.52¢
WK V. alginolyticus 28.7043.49° 26.59+3.09° 33.87+2.41° 36.34+1.76® 37.76+2.36® 39.56+0.68"
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*3 REANHEREHEFERENEROEE

Tab.3 Effects of ammonia nitrogen stress on liver antioxidant capacity in different groups

4073 groups

Wi H items
L0 L18 L36 L54 L72 L90
B B AL B/ (U/mg prot) SOD 62.51+7.88°  47.90+4.80°  67.23+1.39®  76.80+8.37°  72.33+5.81"  69.05+8.53®
it A A E T /(U/mg prot) CAT 19.47+5.72°  24.50£3.25™  25.90+2.83%  38.83%6.69" 27.58+5.51  31.69+5.38"
A H kL FAAIB/(U/mg prot) GSH-Px 6456151 547+128°  5.0041.70°  11.96£2.09° 7.23+134°  7.44+1.79°
73 —%/(nmol/mg prot) MDA 1.05£0.07"  0.83£0.04*  0.90£0.01°  0.80+0.07°  0.75£0.06°  0.92+0.05"
4 AR, 541190 mg/kgH 2.3 = T %F B4 (P<0.05), iM%
3 Wi e TR T o 1 ) RE o 2 A TR N RS B P Y

31 ARARKFEEIABMNTETIEGME
LB FRT & R AT I B

0 23 13 A A B R DT (AR 1 78 7 g B
ARG LL KR SRS TG N R ), A5 46Fs Z A 1Y 3
AL RE AR J7 1 S WAL 32 ) S5 Bl 8 ) e B
A R K B L v S (TP, H&EH
(ALB) S5EREH(IgM) e fafiis s . Q. BiE
P DL S A AL R B AR AR . AR SRR, &
ROLSE , B R B INAKFR93E R, IS TP &
EIETHE AR, TTALBZ I A2k
FAFLISABRAN), X LLAR L 7E 54 mg/kgis N4 H
A B AR B, 3K T BRSO R E RS 1R Y AR
H B A E AT Re AR A ¢ o A pEoE 45 R &
B, 54 mg/kgls I 2H fon 4 A 4 8 5 ) A £ BH
BT HAMB A, R EARYEES, 4
T A IR A A s, ] DL b &2 Y RE
THCPURR SR IE 5 Ak, 7R 9D 8 Bk A
G A 1 i B rh, AR % 4 0 B A AR Ik
RAAERANIRER, BRI,
F54 mg/kgis 4L, 72H190 mg/kg s il 2 i i

TP Ak G % R T XEAEAL, ALB At T 5 500
ML 4 P 9% 57 (P<0.05), B & R g

P8 T T A o B A SBORFIE 52 458 0% AU, 2
RE Y T B — 7 1A 5 20 8 AR D BE R H G R
TR 53— 07 W ALR S BOULIAR A B 2 A BE B

TR X A B 5T B 00 B8 o B PR B AR
(ALP) AT LA i o507 Jit £ € T 45 ) 39 5i LA 1)
SOk, I ek A I 2R T S ) A
W 2O ORI ALPY 1 BE VR VS
K P B 32 S B T R FE R AR H, 36,
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ALPGPEAH ST 1 7= T B R e, U
TE54 mg/kgiS/KF 5, BRALPSL, I i LZMiG
M 5 = T B AL A AR 4 (P<0.05), HLR;
PR FR BT R AT A B B, RIS AL YE TP AN
ALBZEAL S W ASKESED % 40 A TgM &
ARG T AR, AR 24 fo e i 2 R AR
P S e RGN AT, X T eSS R4 T
EFRMEA . R RER AL, BHER
i ALT) RIS B5E ZBH AST) £ B 5 52 ILRR AR
Z AR R DA R USRS, 2Pz
i A FEAR . NS, BRLOOZLAN, HA%
US4 ASTIE P 34 8 35 v T 4 R4 (P<0.05),
X T] BB TS 25 VA BRI G VS 00 2 £ 0 T I 4 21 7 R
1E 515 DL T BE 2% b 2 AR AR s A AR
T T i FH T LAt 5 R ) B A L, DAk
KA A RIS . 2T MRS 32 240
i, T4 A A 2E S R T F W il b
(GLU) FEZE AR T £ 4 v i A W A iy 6 4 LA B
JHF 0 S 1) 4 M RN S AR AR, R LR B N 3 )
B bRZ —1 MR, 72 mg/kgds AL Y
GLU &t & 2 5 T H AR 45 41(P<0.05), Ui B UL
TN SFTF B o B A o Jon o T B I A ok 6 A2 HIL
PREIEIE B W 0L~ X RB T2 . A RS R
SR PR S VAE N 5 A A () A TR S e AR ) T
LA Z5E o

1o % i 4 1 IR B (HD L -C) RIMIG 25 IR 2
JIH B (LDL-C) /2 S WML A oA i 1) E 2R b,
5 H v R R IR R R B 2 DI DG . A AR K
J&, LDL-CHITCE ¥ BRI EY, A fE72R
90 mg/kgs INZH i K T X R4 (P<0.05), iIATE
BCERINAKSET AR S B3 ok I [ e A Wit
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JEREE T . B(Sepiella maindroni)™, Z1EHG5E
FEWR(Cherax quadricarinatus) 357K 4= s i 2 &
[t A AR RN o SR, HDL-C & £ Bl P
AMK-F R e i BT et s, By TG & = AE
547172 mg/kg W IMAL b 3 &5 T X B 41(P<0.05), Uit
R AR ARH I TRT Tl 5 T 7K ST AN 2 i 5 = P H v =
BRI S fFRE ST, AHRESEIEHE H i =R E A Re Iy
FEiifAE . HULATAE L, ARFESEES IACE %
Ak A0k 2 RN U e W ML E R R 22 570 54
mg/kgW MK, fa A =25 Pk s 30 5 S
g% R GRS G R R AT A A R
72190 mg/kg AR, A A 32 2250 i e 4a AT
PR A ZH 2 ] B B A RO, AU R
RS A] AR R A R BE R 2 H B AR Y
AEPRFT L (EAS— RN, BRI T EAS K
SR X AN R AL E, HEATESREXT g
S QA TR A R A

3.2 ANAEBMAMKENERARLEEHT
SEF SR ELENNTE

R R, AR OETEN KR ZHBOKA Y
FREIA T S E AW E R P S AR 4
ZUEEH UL e S S DI e A 3 . Uk RIEE, 40
AR 7R A7 TR 30 T 7 A i A2 L AR Bl A 2
JE it A7 EAR & R e AR IE R AR R X
SR, TR AR b S RS R Ty . BF
WEVE A HESh i R8T, AL
fL T (SOD) . 1 S Ak AW (CAT) S 43 e H Bk 45
1L Tt (G SH-Px) T 7 1 728 A6 %05 2 R S 16 5] R 4
PR Z 8] 0 - A AR AT, AT LA S L
A R XoF A8k 453 £ 1) B S B AR A R 1 AR S R
W, 224 W@ AN, HAIESOD. GSH-PxAH
CATIE M Bl 75 T T VA5 0 7 S 110 T v ok 22 0 e T
B AR R AR A A B, TN I (MDA) & 7R 45
VS TR TR N N 2HL 1 R TR R, SRR U
DA A LBOE B AR i IR B Bk R S, JFE
a8 5 A A T T M AR AR 2 i H 2 AN T
SHEMBLEAE T, WXl g SPA LGRS
5 R A M EVIAEYT, OlsvikZE " I Pérez-
CasanovaZ§ "I7E K VG P65 (Gadus morhua) I B 5%
KB, AR T RECR A, R A A
R A DGR E & & A AR Ak, R RN A
PSR R IR i ) | I NYTTR el 13 1 =
o AR A3

33 ANAHEBAMKENEARLEEHT
HEFIFaMBREMEENTMm

TN AT B R B A X S PR 1) B lER v B e, T
ML R MIR R AR I —IE SRR, P
MTE YA EREAE— 2 R T R £ (Ao S o A
B . AMIRIE N, NSRSk 2R
PENERYE, JUta HARW S, DR AT B X i B
FEAETERAPIMERY . B AR S R k60
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SEFEE DA KT AR ME TR IS E, X
e SN = N VR 0 N O 7 -
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Effects of dietary lysozyme supplementation on serum biochemical indices,
antibacterial properties and liver antioxidant capacity of GIFT tilapia
(Oreochromis niloticus) under ammonia-nitrogen stress

WANG Tan', HUA Xueming'®, ZHU Weixing">, WU Zhao', KONG Chun', HE Yading', SU Meiying’

(1. Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Ministry of Agriculture, Shanghai Ocean
University, Shanghai 201306, China; 2. Bai yin sino Bio-science Co., Ltd, Shanghai 200122, China;
3. College of Engineering, Yantai Nanshan University, Yantai 265713, China)

Abstract: This study was designed to investigate the effects of dietary lysozyme supplementation on serum
biochemical indices, antibacterial properties and liver antioxidant capacity of GIFT tilapia (Oreochromis niloticus)
under ammonia-nitrogen stress. Juvenile tilapia with the initial weight of (11.354+0.08) g were fed with six
experimental diets (labeled as L0, L18, L36, L54, L72 and L90) which were supplemented with graded lysozyme
levels (0, 18, 36, 54, 72 and 90 mg/kg) in basal diet for 60 days. After that, a 24 h ammonia-nitrogen stress test
with ammonia chloride was conducted to the experimental fish above. The results showed that: O After stress, fish
serum biochemical indices presented a significant difference and the fish showed different feedback responses
among groups (P<0.05). The fish in L54 group could reduce damage from ammonia-nitrogen stress through
stimulating the immune system and regulating protein metabolism; while mainly through regulating the dynamic
variation between high/low density lipoprotein cholesterol, cholesterol and triglyceride in L72 and L90 groups. @
Serum antibacterial test showed that there was the maximum resistance ability to Escherichia coli, Staphylococcus
aureus, Aeromonas hydrophila in L54 and L72 groups and higher inhibiting ability to Vibrio alginolyticus in
L36~L90 groups (P<0.05), while lysozyme supplementation was helpful for the proliferation of Bacillus subtilis
(P<0.05). ® Liver superoxide dismutase, catalase and glutathione peroxidase activity after ammonia-nitrogen
stress were generally enhanced with increased dietary lysozyme level and the highest value was presented in L54
group (P<0.05); Malonaldehyde content in each lysozyme supplemented group was significantly lower than the
control group (P<0.05). In summary, our results indicate that ingestion of a basal diet supplemented with 54 and 72
mg/kg lysozyme could produce a most positive and effective regulatory response on serum biochemical indices,
antibacterial properties and liver antioxidant indices under ammonia-nitrogen stress , so as to improve fish anti-
stress ability.

Key words: GIFT Oreochromis niloticu; lysozyme; ammonia-nitrogen stress; serum biochemical indices; liver

antioxidant enzyme; antimicrobial activity
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