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AREHRXETFTIEEMI R EREREREE KNG

FE T2 L3, R AR, RAEE, A kBt
UL RIS A bl 22 B T B 5 453007 2. BHIKP K% Ao SR 2 B, 19 200090: 3. B % B 2

Al SEAR, WE B2 453003

WE: B ¥ B A (Tilapia nilotica) VIIHERER 106.16 £ 16. 77 g, LI/ ZIERITEL % % B SEAb AL 2 5 F 0 A F
KPR AZEHEDE (0.05%+0.10% 0. 15% > FEA LR AR, §MEBRSAER. SIMERNGE 40 BHEEFES. XA
e AR 75 d BE S A B A AR PP (T IR £ PD L ML BRI EE X 7 T (LS2) 7% ) B AL
LEE (SOD) & T FBF B A fEmE. &REH, KRB 0.05%4.0.10% 4.0.15% A1 PP EEEE S TX A
(P<0.0D PIESHRATLEEESR (P>0.05:0.05% 4.0.10% 4.0.15% A 1 ML LSZ ¥& J7 806 A 5 mli &
13.85%+23.62% 1 17.23% (P<0.0D - 0.10% B LSZ 7 10 0.379 U/mL, R EZE & TH B H (P<0.0D,
0.15% A/ LSZ W& B & T 0 B4 (P<0.05) - 0.05%%41.0.10%20.0.15% 488 LSZ & IR EE & T B4
(P<0.01 ; B0 BRHE A X6J ML 3 FIFF BRI SOD i ) 6 B 2 52 M0 (P>0.05), 12 0.10% 448 SOD & ) B3 i T X B
# (P<0.05:0.05% 451 0.10% 418 E R RA D BIRE 8.29% M 17.45% (P<0.01,0.15% HMEEE 53
BAMEESRT¥ER (P>0.05 . SRR, 758 % 5 I/ F Sl ik b & 2 75 ok RAE RS T LU i e 4 e 1

FEhEE RBEHAK. [FEKH4%,2007,14 D :66—71]

R AR B2 T A S R AR I W e BB LR

HhESZ%S:9963.1 CHKFRIRAD: A

02K G R AR IR FIERR R B8 DR
G, B E BN T, B &35 E Mk g
BARTEAT B 5 5% O AP I Ik, £ BAT RN =
PERIRE PR R S E B ThRE . MR ARk Bt
N E AT E PR RN, AR S A&
KAAEEZ . RIFAKIERE RS2 R
FRIR 2, W L35 FO 20 2R3 B B (Lysozymes LSZ) i
780D (Superoxide dismatases 8 4641 E AL B 3
JI MM R ) PR E RS ) T B TR
N5 5 BB A 1LSZ.SOD- it
EHE EBRF AME.C- RNEDJLT k.1
BT ES, LRI R R e bn G . W &
AT B S5 201 38 52 31 0 R LR S 5 R )
), 38 e R A TR B4, 40 2R SRR, TT DAAR
EFRIE 2R AR T R TR, IR R 0 2R
f A,

KREEVEMG TP ff 22 K3 B2 i Rk

4% B #3:2006 — 12 - 25; 1&1T H#3:2007 - 05— 23.

X EHS: 1005 - 8737~ 2007007 — 066 — 06

AR T, T R AR R AE S AR AN B U 22 3
B 7B b, AR SRR IR P Y H 28
FRZCR R 23 A8 FIHLER © 4 8F 78 244, (B 1t ok T 3
HXPK P sh ) e DhRE iR iE . AuTELlje 2
AR SER R B, AE /N F FE R ERDRL P S 0 K SR
B, RV IECNT B B B R (Tilapia nilotica) IEHF T
PG B D RE R0, M S 2% B2 46 7 A SR il i
BEIK 7= B A AL .

1 MR57T%

1.1 TWiFIt

e B BRI EA TR E N 106.16 +16.77) g-
SEAG WU SR TRLRL 1 & 5B IR OKT L T IR
4 2R I W2 2% S0k (5]
1.2 HE&EEHE

AR MFTBENLER 4 B2, R HIKE M. HH
2 & BB, 1 % AT B Pkt 4 CHRUE, Bk,

B2 B M4 E SRR 04230140000 W B A 25 E R # AR ).
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EiREE : A E . Tel: 021 — 65710017 E-mail: hqzhou@shfu. edu. cn

PDF SCfHffiH] "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

#5744

e [ XL R RAEREN B B B Ao AR R R R R R E KRR 67

By (s I 2 R 4% LV 4 T b B 42 1M 4 C#FE
4 h,6 000 r /min-4 C %> 15 min, BL_E3E, =20 CH#
ff o Pt T 10 A A 40 00 7 i v v R, s A
T LSZ i J1 A SOD i W 5E o H B i i 58 56 4
SEEPAE S, HORF BT A AR, ) 0.65% Tive A 3 5K
e, 22 ERT AL, 50 Bk e I 2 1 S 3 1) 4 2R 4 2R
WA TR K7, MEEE T — 20 C kK4 T 7%
fEo W8 B, 45 FF S AR, 1 BRI 4 .
0.65% HIAIR K, KA T RSB S R ES
%, 2 6 000 r /min 4 C F L 20 min, B L i
SE HF IR | B ) LSZ % 3 A1 SOD #% 1. 75 5 Hi 5%
ZENE FRAMARMEA S E.
1.3 BHAEREENE
1.3.1 &$EEHFEFHREREROHE KewE
HEERSW (Staphylococcus aureus) T FWA (%
KRR 750 R £, 28 THFF 24 he
0.65 % Jo A= 28 # K PE T BVE , 1% 48 /R S 46.28 T
K 24 by M BEE A 1 X 10° CFU /mL, fR 17
T 4TIk &H.
1.3.2 BHAREESKE B 0.5 mL FUELM, A
0.2 mL K3 F 4 B 000 B8] ) 2R 11 R8O Fe TR A
28 CIRGIHE 1 h, A5 B ARG I MLk Fr
H AR B F S5 8 I R [E € 10 min, 25 5% K B,
Giemsa 3 4 1 h, M, B . WMENEH DKL
Ko HBET T H PP (Percentage of phagocytosiss
HWEZ) 5 PI (Phagocytic index, &R0 -

PP=100 > E 41 f o 2 55 7 W ) 40 L £ X
100%

Pl=FWE41 A A E S /25 7R E
Hf %
1.4 % AFERAEFISRIAREEE (LSZ) 3& 1M E
1.4.1 FREUKEERRNH & WEMERRE
(Micrococus Lysoletkticus) % T ¥ W A Sigma 2 7 .

fEF R, B0 T FWA #HH 1, 28 C H5 9% 24 h, 15103
o RJEH 0.65% JC I A 38 4 K U6 T i 78 , e il B
B W L) ODs0 404 0.3 MdmfE. TRAFT 4CiK
Fad &
1.4.2 LSZ EAWMNE H 2 mL % B ROk & &
BT EVE N KA 10 min, I 0.2 mL i )5 TR
E395], FHAK 570 nm Tl BOLE A28 TKEG
ZMF TR SO 15 min CFF B AT RVEE f & 3% BV
SIS ] 2 45 min) 5 » SFBIVK KB 10 min, 1S E
MWW AE Ay LSZ BINE S1 3% T A&

LSZiE71 (= A1 —Ap /A,

A, AH N TR GAR : Ay K RN S5 IR A
1.5 I;&. BFERAEFNER.S SOD & A1 E

L3 PR DR S SOD 3F 7 2 % Fg e
FAEW) T RET 5T AT i) SOD & ik 7 & . SOD ¥ /)
AME XA BT HAEAN 1 mL K NET
SOD Il Z21% 50 9% B AT R 1) SOD &4 1 A%
AT
1.6 HuELE

X SPSS 11.5 for windows i 1T one-way
ANOVA 73 HT 51 LSD i, 45 R LI + bRt
Z (X +SDFER. 3 P<0.05 A EREE.

2 GRE55H

2.1 BHAPRREEEME

15 Je B B A £ /N 22 KAl T Ak v % o K 2 b
| T AR AEEEE & D .

0.05%41.0.10% 21 A1 0.15% 2Hf PP {H #% ‘2
ZETAA (P<0.0D. 0.10% 411 PP E &
=T 0.05% 4 (P<0.05,0.15% 415 0.05% 4.
0.10% A2 LR EER >0.05 -

IR IR T BE BG40 M ) P AR C B 2 (P
>0.05 -

®1 EFFEaaMEmERESE

Tab.1 PP and PI of Tilapia nilotica’ s phagocyte X+SD
fetr A SEU62H Test group
Index Control group 0.05% 0.10% 0.15%
FWEZ /% Phagocytosis percentage 35.20+5.63% 41.55+6.174 46.00+6.414 42.25+6.14%b
FWEFe 4 Phagocytic index 8.20+3.18 10.35+3.92 11.55+3.39 10.80+3.07

HE—TAREFEHARRFIERMEE P<0.0D, NEFHARRRERZE (P<0.05.
Note: Different capital letters in the same line indicate significant difference at P<<0.01, different small letters indicate difference at P<0.05 a-

mong treatments.
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2.2 REEWEBGXSILE.FTRRAGANGR LSZ iE RIS

REWRE £ BT P IE @i, F R
AR LSZ W R .

REEVERT 0.05% 21.0.10% 2 A1 0.15 % 4L 1ML
LSZ 3 77 86 B 4H 43 7l 42 & 13.85% -+ 23.62% AN
17.23% (P<0.01) . 0.10% 4 1fLi 1.SZ % 77 .3
BT 0.15%4 (P<0.05 MW EEST 0.05%4 (P
<0.01),0.05% 4L/ 0.15% A LB EES (P>
0.05 -

0.10% 20 HF R 15 1LSZ 3 74 0.379 U /mL.

WMEZEmT 0.05%AMMNEH (P<0.01), 5
0.15%ATLEEER (P>0.05 - 0.15% 41 EA
LSZiE HEE RS T EA (P<0.05),5 0.05% 4
TEEER (P>0.05-

0.05% 20 .0.10% 4151 0.15% 41 1.SZ ¥ /73
WSR2 = 0 AL (P<0.01D) - 0.10% 4168 1.SZ 7%
1150.05% A EERRE (P<0.05,50.15% 4%
BEZERP>0.05 . 0.05% 4151 0.15% 41 1.5Z
EHEREER P>0.05 -

%2 ARAERFFIEGEMNE. ATERAE LSZEH
Tab.2 LSZ activities in serum: hepatopancreas and gill of Tilapia nilotica in different treatments X+SD:U

gl st IR 2 525520 Test group
Tissue Control 0.05% 0.10% 0.15%
1 3% Serum 0.563+0.039% 0.641+0.027® 0.696 +0.043% 0.660+0.021°®

FFIEAE Hepatopancreas
% Gill

0.298+0.013%
0.200+0.021%

0.324+0.036%
0.281+0.033%

0.343+0.036°5
0.299 +0.036

0.379+0.067*
0.313+0.035

HE—TAREFEHARRFIERMEE P<0.0D, NEFHARRREREE (P<0.05.
Note: Different capital letters in the same line indicate significant difference at P<0.01, different small letters indicate difference at P<0.05 a-

mong treatments.

2.3 REEWEEGXIML;E. BT ERAEFNEE SOD iE 1 RIS

H 3 3 [ L, /N 22 Al A Rk A s i A SR
JB % B R A il vE R R T SOD 3 1 76 5 3 2R (P
>0.05), HxH 48 SOD #F H A & & & m. H

0.10% 21 SOD & h B&E =+ 4 (P<0.05),
0.05%%21.0.15% 41 5 % 41 2 18] 88 SOD 7% 1) & &
FHERP>0.05 -

%3 ARAERFTFTIEEME.AFHEEME SOD &R
Tab.3 SOD activities in serum, hepatopancreas and gill of Tilapia nilotica in different treatments X+SD:U

b %R 4R 242 Test group

Tissue Control 0.05% 0.10% 0.15%
M Serum 72.42+3.81 72.82+3.06 75.49+3.84 73.80+4.73
AFBEHE Hepatopancreas 202.97 +31.94 205.38+24.95 237.29+32.74 216.15+33.99
# Gill 33.28+8.5348 34.16 £ 8. 4248 41.28£8.48% 29.54+6.13%

HE—TAREFEHARRFIERMEE P<0.0D, NEFHARRRERZE (P<0.05.
Note: Different capital letters in the same line indicate significant difference at P<<0.01, different small letters indicate difference at P<0.05 a-

mong treatments.

2.4 ABHEEREEENSM

TE/NZ FER R A R IR B, v B R
R Z MM ER K 4,0.05% 45 0.10% 4
1038 B 22 500 LA 23 392 =) 8.29%017.45% (P<
0.01):0.15%41JE B B JE A py 38 B & B AR Lt B2l

L HERARKER T ESR P>0.05: 31
RIAAH,0.10% 4L E R B E =T 0.05%
A1 0.15% 4 (P<0.01),0.05% 4151 0.15% 41 &
BEER (P>0.05-
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x4 ARBEHMEFFTIEEEETNHM
Tah.4 Influence of xylanase on weight gain rate of Tilapia nilotica X +SD

s o 1R 41 SEU62H Test group

Item Control

0.05%
106.95+17.23

0.10%
104.63+£15.37

0.15%
105.17+£15.74
388.42+72.57%
269.33£39.10%

YIHEE R E /g Initial weight
KK A{BJAE /g Final weight 387.31+64.30% 405.59 +80.98B> 422.08 +69.35%

WE R /% Weight gain rate 258.24 +36.88C 279.64+40.548 303.31+43.324
HE—TAREFEHARRFIERMEE P<0.0D, NEFHARRREREE (P<0.05.
Note: Different capital letters in the same line indicate significant difference at P<0.01, different small letters indicate difference at P<0.05 a-

107.89+£18.48

mong treatments.

3 Wie

3.1 AREBSOMBEEEELE

o 2R M T B 0 20 i R
He 5 20 R B 0 TR, 1T 40 L e i P 5 e
BT PG A KRR S R g FORE S R &=
-8, Awph KRB IREEY P Em
0 M AR R ), 2 B i T 2 A TR A A
DRSNS, o T R P D e a2 TE
TP R AR 4o ¥ o, B E FR IR 13 4k
W R4 & AR SR K, JE T o0 T AR ) e
RAS, P25 5 40 M A W e 75 LI B A A5 R B A
BEEOTR N, B8 LB iE D B R e B i
A =43 s o R g3 LA BRI S g 0 T
B, KR AR R A Z 0L B =, IR R
U T I R R S R R RUECR B LR I B
A5 35 A B 7S 3 18 7 H0), 25 A T B i i T A R A
95 T SE P RIS O SR e RN, B B A
TE T, SRR R Ty B0, KRR BE DS 771
fRR S, BERS TR . EAMN,. R TS
MTF (MRE-binding transcription factor MRE % &
xR &6, R B AN, MTF 251
LB EAEKEE ST R/ %) MRE Mental re-
sponse element, & B X VT, 5 DNA 46 |5
FERES, SRmEEANE I SEREARE
SEWA R AR RIS G, H 5 E 40 KT
1R RFME 51558, H 45 FE B 40 B e =4,
A fiE S 3w 12
3.2 AEHEIES LSZEH

LSZ &tk B E I JER R R, 2
A A BB K SP () BB AR A . LSZ 7E A A R I
RSB R A S R A 18],

Hig 2t R E a2 HENR W, AL
I 1E e B B AR /N 22 B AR A R A S R TR, 4R
T RS IR KT, TR = T A i R0 6
LSZ ¥ 77, 5 #h Ry 25 M4 dn Jo B B 4R 4 (1 51 4
—E. FAh, T B4R E AR ) 1R LSZ
EAREMS —AEERE, B4R AOMRE
W5 Jii » 1LSZ A& 73 i W) () E5 B K B I, B LAFE WA
(3 aR AR B E 1LSZ 35 13 =
3.3 AEREES SODIEN

SOD B F&BE AN, £ 204 T 2k fdh
PREE TR, S A R P 3 R s 1 4 BRI i 5 i 44k
{ER 7 1A 953 T 4653055 G 52 40 i S P01 2 ) S e
B — U5, WL M 1k R BB AL RS I 458 5 {2
R AAEEEV KRR, Gk R B E
BRI 3R, SOD A2 B 02 14 & 1 =8 2 41 3 40
HIE N 5HUE M S K E B PIFEC . ARSEI H, 7F
N R R IR R, s T R B P AE A
(8 727K T, RS KPR BE 2 32 =, HLE PR K
B 05 Al HyO, 55 it M 4, X 3G i sh )
HEEH, 75 B SOD & i i, SOD ¥ 77 bl 2 2
Ho BRI U6l BB AR AR 5T 15 2 T AL S
B Dy WTIer gy & B, #6880 BF B SOD 3%
FIZERR I, BB SOD % 77 H 8 SOD 3% 77 %5 10
A REHMAH THMMLS S, B2 P HEEaT
JEEIE SOD 36 2 AR 6 A5 4. X PRI S 5 i
R BRI (4 A R Ty REAS (R4 O, BF R AT 2 f i = 22
(O A 25 2% 07, HP AL 2R AP A G 40 7% K1) 7 WA
71, SYER A EAL R R BRI R AR
1Oy » FFELZ SOD ¥ J A8 I 45 s 8 2 P I 2%
B, LT E R 068, LI SOD ¥% 77 H BT i 22
K £ .

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

70 FOE K R

H14%

3.4 EFFEEHNER . EHRERBKESEK

BB IR AR R R BOK TP SAERKK LR
£ 28 R BB I ST O, G AR A A AR AR
i S PR G B T RE » T B R AR G B L PR A A B
TEHLEE 37 0 10 2K AR K B 4 19 5 LR s,
AHTFAEJE T B AR/ ZE IR ) P S B AR
HERE, AR ERARSRBE R HUE FRAE A OB E SRR
THAR AT, 1R R B & & AR 18 77 2K A4
K e T AR AR R SR TR (R TR
DR IS LD S

4 53

75 JB B B £/ 2 FE R AR P S BRI A B
Wiy, T S0 T T T A IR A L TR BB SR R RV AL
MR, Y8850 0 A4 7 KSE RN 8 KSR, SRR & R
MG KO, A TE AR BB IR KT T
B HT, B e B B R K, B A
P, B FRE R R BAL, M 0.15% 4 4R 8 77K
SEAR T 0.05% 4151 0.10% 41, PP LSZ 3% 77 F1 SOD
TSR B R DR TR ARt 2 B A% .
PR AR RN, EERIE TR INE .

S 3k
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Effects of xylanase on some nonspecific immunity indexes and growth of Tilapia
nilotica

NIE Guo-xing"'?s MING Hong®s WANG Jun-li's ZHENG Jun-lin', SONG Dong-ying' » ZHOU Hong-qi?
(1.College of Life Sciencess Henan Normal University Xinxiang 453007, China; 2.College of Aqua-life Science and Technology:
Shanghai Fisheries University, Shanghai 200090, China: 3.Department of Life Science and Technology: Xinxiang Medical Universi-
tys Xinxiang 453003, China)

Abstract: Xylan came from wheat: barley: rye and oat, forming the multiple nutritional barriers in animal
body which could be eliminated by xylanase. The application of xylanase in wheat basal diet became more
and more expensive. Nowadays: there were studies on application effects and action mechanisms of xylanase,
but the reports of its influencing the non-specific immunity of aquatic animals were absent. In this paper: we
probed into the effects of xylanase on non-specific immunity of T7lapia nilotica > displayed the mechanism of
xylanase promoting aquatic animals’ growth from immunology aspect.

Tilapia nilotica were used as experiment objects in this study and their initial average body weight
was (106.16 £16.77)g. Wheat basal diet was set as control. Tested diets were wheat basal diet mixed with
different levels of xylanase 0.05%:0.10% and 0.15% .Each treatment contained five repeats and each
repeat contained 40 male Ti/apia nilotica . All fish were reared in floating cages and were fed four times a
day:each time were fed to satiation. The experiment period was 75 d. At the end of the experiment: the
phagocytic percentage (PP), phagocytic index (PI), the activities of superoxide dismatase (SOD> and
lysozyme (1LSZ) in serum; hepatopancreas and gill, the weight gain rate were determined. The results
showed that the PP of tested groups was higher significantly than that of the control (’<0.01) while the
PI had no significant difference between tested groups and the control group (P> >0.05).Compared with
the control group: serum L.SZ activities of 0.05%:0.10% and 0.15% xylanase groups were increased by
13.85%:23.62% and 17.23% respectively (?<0.01) ; the hepatopancreas LSZ activity of 0.10% group
was 0.379 U /mL, which was the highest of all groups; and the xylanase enhanced the hepatopancreas 1.SZ
activities of 0.10% and 0.15% xylanase groups significantly (I><0.01, P?<0.05, respectively’ » the sig-
nificant improvement to gill LSZ activities could be observed in 0.05% ,0.10% and 0.15% xylanase groups
(P<0.01 . The influences of xylanase on serum SOD activity and hepatopancreas SOD activity were not
significant (P >0.05), but the gill SOD activity of 0.10% xylanase group was higher significantly than
that of the control (I?<0.05>. Compared with control. weight gain rate in groups with dietary xylanase
levels at 0.05% and 0.10% were increased by 8.29% (’<0.01> and 17.45% (’<0.01) respectively;
there was no difference in weight gain rate between 0.15% xylanase group and control. So the conclusion is
that adding appropriate amount of xylanase to wheat basal diet can enhance the non-specific immunity and
promote the growth of Tilapia nilotica . [Journal of Fishery Sciences of Chinas2007,14 (7):66 —71]

Key Words: xylanase; T7/apia nilotica ; nonspecific immunity; lysozyme; superoxide dismatase
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