YE FRFAR 2011,23(9) :1622-1630
Chinese Journal of Animal Nutrition

doi:10.3969/]. issn. 1006-267x.2011.09. 023

KHPARRERSHENEFEREULK
45 = 1% 72 T8 R Y R M

ARE = e #ok%E REER Mx®T T M
(RHAE B PR R, T K= 25 R T 3000 %, B RSB R L, K 300384)

W OE: ALGERTHmRE KT ] K % 4 (astraglus polysaccharides, APS) 33 #1 & ( Pel-
teobagrus fulvidraco) F BAC R AEHF F 1 2RISR N Hrm, BRI 2 b2 B X & 540 B, A5
RO A, A3 ANEL, HANAEH 30 BE, 5 A BRERBMBF T R0 R ) .300,600,
900.1 2001 500 mg/kg % X % # 69 X344, X A8 B, TRBLEREMNT HMEKRAAR
F AL B B (SOD) | i AL 2.8 (CAT) 5 %5 # 8 (LSZ) 7% /1, " =8 (MDA) . — & 4L &
(NO) &%, A m o ey Bvk @ 4 o (PP) A 45 3 (PI) A B R A e 47, SR AW 5t
8 2848 o, 300 mg/kg 41 3k B P A & 600,900 mg/kg LLLE ¥+ SOD % A 4 #1423 1.61.1.95 5
2.08 45, 24 2% (P <0.05) ;600 ~1 500 mg/kg 3% K, % #2 4t 2548 & A M & O Mk AT ERE |
MLA S by CAT A (P<0.05), A& R LES P E P CAT EhHBEHZH(P<
0.05) ;300 ~1 500 mg/kg 2L JE 5 Bz P ,600 ~1 500 mg/kg 283 i 3k B B LA 5 68
# MDA &2 5xrBata it 2 F %A (P <0.05), & Rmiaey sk ik IEES LB PR
600 ~1 500 mg/kg 2145 L B 5 FHF P NO AT HEEKTFHRA(P<0.05), £0 ~
1200 mg/kgit BN H K S 4R AKFLE LSZ E R IEW , T AWML RN LSZ & h T By A
BEMREGH(P<0.05), MEKSHERMKFONG, 2ELT s LS 5EBHREZFITH(P<
0.05), ZEEBTHRKRBRAZERLERALFTELNATE R LAKRYF,LEL R 1 200,
1 500 mg/kg#h , o E AR £ 3K 2] 50.0% . dfFd, EAM P RmE T KT H K S 8T
BHERERBNARRGRI AR T AT K SR TR TR EERF TR LA IR G, B
vA 1 200 mg/kg FmAK PR K&,

KEW: HAHRE;HK S RAAIEAT; AR LRI 47

& 4K S :S963 XHERFRIRED: A XEHS:1006-267X(2011)09-1622-09

hid AT A 5 K B AN B 42 v, K™ 57 5
FURL R BB AR K A 3, (H [l 2 11 >k 202 57 56
NYPIE I RRB AR K h R 2y ORI & &
BN TR BUA R BT I K S s
WA, BEAE N — M 24 AR 55 S 2
BAWH PR, AT R ET R
e A L AE Hy sk, B £ 8 (astraglus polysac-

W FE HHP 2011 —03 —23

charides, APS) J& M i 1 H1 42 HUAY K SR 05 1E 1L o0
HA YR EE DU BT A LA I S %
WIS SR AN N TS sk L AT, H S 2L
L5 1 5 1 5RO BEAE T, 22 A A IR e
KR E TR O 2525 R T Y
TR BEST & WK s 3R 5t b . 3 A
( Pelteobagrus fulvidraco) 52— Fh 7N B [ IR 7K 2 5%

ESTE K H R S A MO A SR S 4114 (2008ZD21 H1 2006ZD24 ) 5 2K HE i Al Bk MR 4 A6 S5 4 35T H (201004040)
TEZ R : HARYE (1970—) , 2, WAbE LN, S0, Tt B2 0, 2N Gk 30 8 37 5 2 i BO# FIBFSE TAE . E-mail; baid-

ongqing @ tjau. edu. cn
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2, BATHGE I8 IR M A BN A, {H 3 4F ok 45
TR AR A BN T 1) 249 B A0 0 7 A g 3 e B Y
EENR P, AW 5838 5 78 RS A [
IR IR G 22, SRR ] R BTG 2 R R A
P AR R R B AR PR R I, N R E
BEAE AT IR B 19K A 4 A B A0

1 #RE5FE
1.1 KWt 5REFEE

B R A F Bt 75 B U 7 e B 2 14k B v £
540 B, P fkE (61.6 £5.4) g, P kK
(19.5+3.2) cm,ffitllsrly 6 4,843 MEKL,
TANER 30 R (MRS Y 1/2) o 6 Hids )
I3 ) MR A SRRt ARDRE HR S 0 (X BREH) 300,600
9001 200 .1 500 mg/kg ¥ ¢ Z 0 (1 T BR 7Y J5 %
AEYIBHEL A E ARCS R >90% ) WIS A

T 8 DL A AR 3 T R A S A
BEEAE M 1.5 mx1.5mx1.0 m @ 18 %4,
IR KRR FFFE (26 £2) C,H RiELE L,
IR B R4k 1/3 o4, HIE 0 2% |, 4
H¥mE 3 o, im0k 8 i .
1.2 #H#milFE5HEHFRIE
1.2.1 P i SOor m m il 4

TFRFH IR 50 45 5, B 2H B Bl 2 i £ 30
Fe (MERER 5 1/2) , i ] MS —222 X5 8 5217
SR, ARG, B 5 mL — Pk T B TR T R
HEAT R F K Bt i o A ) — M T R A
i M E TS T 1% (I R AN TR

0TI S5 9 B AR TR UKV SR AT AT D R
SO JFERBEE R KB e LA S A 2
5 LU TR AR R L 109 I A SRV A B K,
YQ -3 B ML B A K HLAE v 45 T AT 4L
3% . JH Eppendorf ¥ % B O ALLE 4 C L3 000 r/min
250 20 min, 2 ECE I R RD ARSI
1.2.2  FraALIsbr i &

TR A 2H U AL W B AL ( SOD) L Ak
2 (CAT) 36 J) e N % (MDA) | — A b &
(NO) K2 1 51 &% 52 45 48 bR FH g ot A=) L
FEHARM 5T B S At 19 12070) & AT I
1.2.3  AEFES MRS A5 b 1 I
1.2.3.1 ¥ (LSZ) iE 77 (i e

TR 5 I VS BE AR B ( Micrococcus lysodeiktic-
us) R HRHE KA TR 2B fefi, ¥ BEfL

FREAEF T IR 3R 3 16 37 C &M PR 3%
24 hj5, i PBS 28 whii i B 2% K 570 nm T WG
FER 0.3 W B & .

®1 ERAMAMREFRKT(RTEM)
Table 1 Composition and nutrient levels of

the basal diet ( air-dry basis) %

11 H Items
JEK} Ingredients

4+ Content

i 5y Fish meal 25.0
K] Soybean meal 40.0
T # Wheat flour 20.0
%k iz Wheat bran 11.0
fa 3 Fish oil 1.0
R — A5 Ca(H,PO,), 1.5
W2 — 241 NaH, PO, 0.5
IR Bl Premix 1.0
41t Total 100.0
H 3% 7K F Nutrient levels

T#1)5 DM 87.64
HLE H it CP 38.14
HLUIE W EE 5.08
JK45Y Ash 12.37

TR A B T 78 4 R L Premix provided the follow-
ing per kg of diet; Fe 150 mg,Zn 30 mg, Mn 13 mg, Cu
3 mg,Co0.1 mg,I10.6 mg,Se 0.15 mg, VC 100 mg, VB,
3 mg,VB, 10 mg, VB, 12 mg, {Z ik calcium pantothenate
30 mg, R nicotinic acid 30 mg, 4= ¥ & biotin 0. 1 mg,
g folic acid 2 mg, VB,, 0. 01 mg, /LI inositol 400 mg, JH
i choline 1 000 mg, VA 2 000 IU, VD, 1 000 IU, VE
60 mg,VK 6 mg,

I 200 pL A5 20wl HLEGKTE 96 fLAR
HR A, I TEREAR X E S ] 570 nm (1% 4 7 )
IR A A, 285 B F 27 C KA 30 min, B
G 7 B E T oK T 2k SO, FFAE 570 nm
T B I G A AL LSZ 15 ) = (A, -
A)/A,
1.2.3.2  FWgE40 S 7 09I

R B i 4 0 84 25 BR 1 ( Staphylococcus au-
reus) H R AR 27 BE K 7 AL 28 SR o i SR g & 4R
fb, £ 32 B A g 5L IR N W) AR 7 1 VITEK2 —
Compact 4> H gl i 4= ¥ % @ (S E AR 4%,
iR U el R 1 S T W A OF 3 Ll Y £ AV
2 W, AT PBS PR R T . B JEIMA 1% f& K
TORROK W 24 h, B R4 1.0 x 10° cell/mL



1624 o Y B F

% 23 %

o

B 100 L HT&E ML, hn A 100 wL 19 4 2 (4 4
HIERWR 550 76 27 C AT T E 30 min, 7 7
1) B R 10 min $£58 1 9k, HIWCE IRIBUR & 1K IR
Fr, B[ 52 10 min, Giemsa Z4 (4 1 h, K PE BT
JEBEAE o A Wk A0 T 3 530 LAAF W T 23 L ( phago-
cytic percentage, PP ) Fl 75 W 45 %X ( phagocytic in-
dex,PI) IR .

TWETT 53 (% ) = (100 DM h 25
A IG5 1) 48 L %50/100 ) x 100
TR % ) = (FEAEANHE L S5
A IG5 1Y) A W 240 B %) < 100,

1.2.3.3  BIRPUIERI

iR 56 3R i 2% fh4E [ 5 ( Edwardsiella tarda)
HI R B A o st TR 25 d S
SR R B % f8 AR FR B (2. 0 x 10° cell/mL ) Xif 4541
I PR AT HOEE . A4 0 | B £ 20 J2 (ME A
& 1/2) , 2 i g BEFRTE S 0. 2 mL JR i % AR
IR R . FFRUEE 96 h )5, Gl &AL T,
R 3 RBE TS R (mortality rate, MR) 5 5 5% &
#1228 ( protective rate ,PR)

T (% ) = [ AT Ak 5 - il
KRR ER) /gy k%] x100;
RPERA (% ) = (1 - IKIHIE T %/

XTRRAHFET %) x 100,
1.3 iRz
I E M = An R R OR Bl ot
K SPSS 17. 0 #4441 v i B0 B 2 T 22 43 it
(One-way ANOVA) 4bBE L P <0.05 fE R 25 1
FEERE

2 #F X
2.1 EREEXNEFEZAHLAG SOD FHH

BRI A N & 2H 2L SOD % 1Y Ay 0 >
LA > 88 > JFFHE > KB > dlE > BE(R 2) . B
INEEEE 22 W5 000 B I | 9L 068 b SOD 3 )
AR (P >0.05) , 55X HEAAH I, 300 mg/kg
41K P 2L 600,900 mg/kg ZLJILPY H SOD i
AR E 1.61.1.95 52.08 £, £ R B E(P<
0.05),

x2 HESEXIEFEZHALAS SOD FNHHRIT

Table 2 Effect of APS on the SOD activity in tissues of yellow catfish U/mg prot
20 5] LI J Jiiia LE HhEF LA i
Groups Heart Liver Spleen Head kidney =~ Mesonephros Muscle Gill
0 mok 96.28 55.03 29.08 37.35 41.12 56.59 87.20
merse +37.02  £15.35%C  +17.27°C  £17.08"¢ +18.56™C  £32.50"F 145 95"
400 ma/k 121.55 58.50 36. 24 60.12 50.45 69.85 104. 39
m
&xe +58.11%  £17.17°C  £10.98C  +20.71° +21.20C  £44.55C  +45. 50"
600 ma/k 128.70 44. 24 39.27 48.59 50.28 110. 12 86.68
merse +32.68™ +8.11*° +11.88% +6.25"P +12.09%® +11.86% +9. 56"
000 mark 111.32 49.13 32.25 43.68 45.55 117.83 94.73
merse +22 04" £10.28"C  +14.31°C  +16.34%C +8.37%C +23.56"  £24.31%
| 200 mo/k 107.73 53.90 32.04 41.65 45. 04 96.86 86.29
MEEE 131,63 214.37%  £2.46" +12. 20" +4. 53 +30.83™  £17.31%
| 200 mork 93.57 45.87 24. 027 37.00 31.61 83.13 59.24
MERE io4.05% 12,49 +7.27° +8.20" +3.97C +11.18™  £10.84"

[FIFVE A SR AR AN PR OR 257 B3 (P <0.05) , AT B R AR AR R S PR R ER B (P <0.05) . %3 &

#6 .

In the same column, values with different small letter superscripts mean significant difference (P <0.05) ; in the same row,

values with different capital letter superscripts mean significant difference (P <0.05). The same as Table 3 to Table 6.
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22 ERESWEMEFEGZSHAAD CATEFEAHN  3). X HAME,600 ~1 500 mg/kg ¥ L2 H
) RE A5 B i A AUAEL O JUE TP DE L RE L LA 5 6

o AR RN 25 4L CAT G PR F o B9 CAT 355 (P <0.05) , HAS UL 3Kk B 5
HE> WL > IFRE > 88 > 365 > s > MAE(R B CAT I A B F T (P <0.05)

K3 ARSHENEFEZIARAS CAT FHHRM

Table 3 Effect of APS on the CAT activity in tissues of yellow catfish U/mg prot
ikl NNl JHEHE gL AE = B iG] i
Groups Heart Liver Spleen Head kidney = Mesonephros Muscle Gill
0 ma/k 5.27 4.23 2.66 3.04 2.85 4.20 4.54
merss +2.00% +2. 11°45¢ +0. 43 +1.10%¢ +0.33%¢ +1.32°48¢ +1.3248
200 me/k 7.23 6.42 3. 40 1.98 4.59 6.54 5.64
oD meske +1. 175 +1.66%  £0.96® +1. 4750 +1.47°P +1. 50 +1. 17ABC
11.95 11.11 5.40 7.43 7.30 11.18 7.83
600 mg/kg 44, 455 43, 5QPAB +0. 60™C £9_14C 41, 99BC 43, 730AB 43 78"BC
000 me/k 13.90 16.09 5.80 7.98 5.64 11.18 7.75
merse +6. 17" +2.83% +2.61" +(). 97%CP +1.30° +2.40"C +1.93CP
L 200 me/k 19.22 18.12 5.72 9.70 8.93 15.65 12.62
mexe *+6.37% +1.82* +1.90™ +2.18*P +1.79°P +4,. 27" +3.26%C
| 500 me/k 11.21 11.06 3.75 5.25 4.37 13.15 7.98
ME/8 +1.99%4 +2.11" +1.02% +1.45%¢ +1.01° £2. 74" +1.71%

2.3 ERZHBENEFEASALAPT MDA 88 4). SXRAAMLI,300 ~1 500 mg/kg 241 IE 5
A JRAEH,600 ~1 500 mg/kg L0 E K 'E AL
WA NS HL h MDA S &Iy AL RSERAY MDA & & B FEIN(P <0.05),

W< IFIE < <H 5 <KB <O 0E < PBIE (3%

R4 ERSENEFEZEHLAG MDA SENFIT

Table 4 Effect of APS on the MDA content in tissues of yellow catfish nmol/mg prot
2057 NNl JHE g A 3% R WA i
Groups Heart Liver Spleen Head kidney =~ Mesonephros Muscle Gill
0 me/k 25.97 15.95 50. 31 31.67 23.76 8.55 24. 37
e +4.635C  +4.36° +5.05% +20. 71 +5.19%C  +3.00% +8. 5]
200 me/k 23.63 10.57 37.57 29.72 24. 24 7.27 20.32
mese +6.91" +2.72% +12.03 +5.03%® +7.41%¢ +3.15% +6.81*
600 me/k 13.59 7.69 27.03 12.01 10. 51 4.25 7.41
mese +3. 73" +2 47 44,56 +3. 28" +3.03"C +0. 77" +2. 350
000 ma/k 10.11 4.99 23.16 8.71 7.28 3.55 6.23
merse +5. 255 +1.08%%¢  £9 17 +2.09"C +0. 86"C +0. 55" +1.9]"€
| 200 ma/k 9.10 6.29 20.19 9.56 8.37 2.92 8.10
N T +1.83%C +2. 50%A +2.91" +1.69"C +1.00™ +2.92]"C
| 500 me/k 6.43 4.45 12.06 6.25 6.03 2.06 4.29
MERE 41 g5 +1. 049 +1.26% +1.30" +0. 84 +0. 53" +1.08%
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24 ERESBENEFEZHAT NO T EH

0

RN LA NO &
OHE > FFRE > 88 > LS > HF > BAE(ERS) .

R g LA >

IR, A 20 NO & R R T X it 4,

N
ARy

E%%ﬁ%%ﬂﬁﬁﬂ?%iﬁﬂﬁﬁﬁﬁ(%
1 500 mg/kgZH Lo Sk B NO &

Forb, &S0 2H A0 E BT JE | RLDE 55 3K B R DL
600 ~1 500 mg/kg 413k B 5 NO & &1
MEZH (P <0.05),

BEAR T

x5 BEZEXNEFERZHELAG NO SEHNZM
Table 5 Effect of APS on the NO content in tissues of yellow catfish

RIEA BT .

nmol/mg prot

2 5 I JH JiEL ok kB e LA i
Groups Heart Liver Spleen Head kidney =~ Mesonephros Muscle Gill
0 ma/k 32.39 25.32 19.96 29. 60 15.01 41.06 31.18
merse +5, 5748 +10.69%C  +6.43% +5. 68 +7.40° +19.64%  +10.56""
200 me/k 28.32 17.02 9.54 16.10 12.22 25.62 18. 80
e +8. 46" +6.93"¢ +2.81% +5. 73" +9.93% +11.50™" +7.00"¢
» 15.57 14. 39 7.42 9.29 8.66 22.44 12.27
000 mg/kg +6. 60" +6. 73%5C¢ +1.77%€ +3.61°%°¢ +5. 38%8C +5.96%" +7.03%E¢
0 " 8.37 9.15 5.21 5.28 4.20 12.83 6.77
00 mg/ke +3.95¢ +1.12%® +3.029P 43 305D +0.69" + 4, 045 +1. 52008CP
L 200 me/k 5.85 8.28 3.32 3.91 3.86 9.22 4.97
MERE L e7eeC +3. 40 +1.80% +2.16% +1.46% +3, 75% +1.28%C
L 500 me/k 8.69 7.47 2.61 4.14 2.17 6.76 2.63
MERE 13 93 +3.47% +1.02% +1.99%C +1.69" +3. 14%® +1.06%
2.5 HESHEMERNEGGNARLSZ EAN  HNALSLILUT LSZ 1% /3w Tt 4L, AL7Eo0 ~

0

BRI S AL ZL R LSZ 36 Sy ok 3k 5 >
B > ODHE > PEAE > 88 > LR > IFE(R6) . %%

1 200 mg/kg i [ P9 ¥ 8 2 B8 s K 7 5 g s )

BE L, T A 4V LSZ i J1 5%

PR R (P <0.05) .

®6 HEZEMNEFERELAF LSZ FHHZM

WA A 2%

Table 6 Effect of APS on the LSZ activity in tissues of yellow catfish U/mg prot
21 %) NN iy i 3k E s LA i
Groups Heart Liver Spleen Head kidney = Mesonephros Muscle Gill
0 ma/k 35.75 7.87 22.52 64. 32 57.91 12.27 27.82
mese +9. 66 +1. 44 +5.01° £10.65% +12.65%  £3.21% +6.76C
200 ma/k 50. 31 19. 44 37.78 65. 14 58.89 19.91 32.21
merse +9. 20 +3.08P +8. 62°C +24. 14 +17.34%  +5.42%P +6.34%C
600 me/k 70.93 25. 66 39.00 74. 31 61.96 28.08 36. 37
m . .
&e +17.73" +7.27"® *+17.06% +30. 34> +12. 66 +7.58% +11.17°
000 ma/k 77.51 32.67 47.67 90.71 74.48 41.14 38.47
merke +13.07™*  +9 59 +14. 75 +6.01%4 +13.78" +11.91°P +10. 34°®
| 200 me/k 93.16 68.10 87.76 122.51 102. 99 69.91 75. 40
m . . ., . . .,
&8 +10.29™" +13.53% +£9.80™° +66.92™ +28. 66™° +£20. 14*® +13.47%®
| 500 me/k 89.03 33.22 66. 87 110.99 90.98 51.32 55.12
UUMERE 99 1398 411,49 £7.67"C +28. 75 £32.83%  £8.48"°  +15.43°P
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2.6 EHEKZEXEPEELEHARE M
PR AN R K P 19 25 B 2 B AR 8 S, R
I A N A I 20 N T O A B, A S I AR
W23 B A W R RO R T X IR (P <
0.05) , FLEE B 1€ 22 i U5 7K F- 1 T g 52 38

e, Bk 1200 .1 500 mg/kg £ Al 7+ W 11 7 LG i
ZERIN(P >0.05) , A AL AT I A 73 Ll 5 4
Wit 415 5 Bl B PG 22 A KPS i 2 2 B TR (P <
0.05)(F£7),

xR7T ERXSHEMEIEEFEAETE AN
Table 7 Effect of APS on the phagocytic activity of yellow catfish %

2H 5l Groups

Ifi H Items

0 mg/kg 300 mg/kg 600 mg/kg 900 mg/kg 1 200 mg/kg 1 500 mg/kg
BV H S PP 28.26 +0.36° 35.68 +0.62° 39.24 +1.37° 42.40 £0.71" 46.43 £0.85" 47.95 +0. 96"
FWEFEH Pl 2.54+0.08" 3.42+0.04° 3.82%0.03" 4.05+0.06° 4.34%0.11° 4.51 £0.32°

45 Bl R AR ARG R R 22 57 3% (P <0.05) ¢

In the same row, values with different small letter superscripts mean significant difference (P <0.05).

2.7 HERBER

TR IE 8 JA )T, 0 0R i % 1A TR T
H# 96 h, X A SET- RNy 80% , A IR ML AL T
FREA PR, AT T —E W e R4 R L e

1 200, 1 500 mg/kg 2, %0 7 {4 0 K ¥ ik 5]
50.0% . BLAh, 5 B UM A IE TR 5 S IR
PR E SR — 2R X R
(%8),

®8 HEKSEMNEFERFAMNZIT

Table 8 Effect of APS on disease resistance of yellow catfish

ikl Yoo SETfl Kk A e TR
Groups No. of challenged fish/ No. of dead fish/ & MR/ % PR/ %
0 mg/kg 20 16 80
300 mg/kg 20 12 60 25.0
600 mg/kg 20 12 60 25.0
900 mg/kg 20 10 50 37.5
1 200 mg/kg 20 8 40 50.0
1 500 mg/kg 20 8 40 50.0
(Tilapia ) a]R} 8 0 A [R50 42 09 25 16 2 0, ml 4
3 i i 5 ik SOD 5 CAT i J1, H#sI/K-F1E 1 000 ~

3.1 BRZEMEFERIUIERHNM

NO JE I 4R R AT T 2L (1 — P G % 5 9 15 X
5, HAEAE Yy A A B I PR TR B g 2 4
BeiF ZHFMARUES: " ™ ; SOD 5 CAT 24 4k
DA A 1 T2 A, X A R PN 3 R
I Hy L3t 5 B kS 3 O B 1 A T s MDA I i Joi i
SEAC B ) B 287 W), T ECHLAAR 48 e A
(T Rl bE ki ARV S e R W ela St 7 VIR Nk i
A S ROl AR 2 HF TR R
W], 8 20 W A i o R R BT 4810 D RE B T O Tl R
A BIROR . Y% B R, AL P AR

2 000 mg/kghh #2511 2 35 5 7 i e s AT g
B RGP R AN 0. 165 ,0. 660 g/kg (14 8 B 2 4
n] i 2 M 3R 5 5L ( Crenopharyngodon idellus ) {4
N SOD Jifi 1 Sl 4 IR 36 15 i il P 2 B 20
2 4s 22t ( Tanichthrs altbonubes) W] L), 5 2 Hi 42
Fifa i SOD 55 CAT i J; X L0 A1 45" i 5 UE
S %P5 R (Acipenser schrencki Brandt) #E Ik A~
[ii] v J32 118 0 G 22 M /K R, G 45 1t 7+ SOD
I 1800 BRER XA i i v, HL 4% Mk B2 4 MDA &5 44
R, 3K 7843 U W1 3 B VS KO B 2 T
DU R & R i H A A e

DL W 4518 BT AR Sy Al e i Fe
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S

23 3

XA AR R R ORI A R
TR IR B A, KK 22 SOD 5 CAT i J1 3y
P, HAE O N5 8855 A A e % VI i 21 21 rf SOD
5 CAT i ) B ot v T JLJDE B IS5 H 4, )
I, 55000 BRZH AR LG, 2% B8 4 TF DE 5 9L J0E Hh MDA
TEARG R TR, 7R LA g
AT RN AR AL TG TS ) B B, R 2 80
WG I 2 oA IV 0 4 /0 B 4 2L it 4
ABEIG 1o TAEWE 58 b A B, B A fa ) UL H R
P pe B, H AR B R 20 5 AOR AR
=, WL, A RAB G UESE T A AL
BAB MU E D R0 — e, 754 5 i A4 7
S b B R G M i s B S T

KT P B2 ZHEX K S LR NO By 5
HLA, BHOE TAE e AT 7 AR AR . 37 il
TR AT B, WA R N A R I A Hh R
2K B Y S B IR NO 1 &5 1 & AR, o
B AR CH Ay 0 AT i A s A
NO Fy 8 &, 5 75 5T AR 2 J7 DU A%t B 18 i i
Hh NO & 5o W S A0 42 1 5 IR0 21 F 5
BB H RS LA X 4 ( Carassius aumtus )
JELIE N NO &5 i BA M4 (X I NO &
EAEA RS AT [RIEE, 85 205 X0 B o NO
&l B AR HEN . fEA s, B )l
R NO & B i i FH A 4121, H 44141 NO &
Bl P S K R 38 R B TS e
B 5 S 2 W AR IS B AR I B AT 2 ik B
PR NO & TH I BF 5 4538 AR AR
I, 55 DL B MR ESE RAT R 2R AR P A
W NO & & B 5 R 2y rp R 2 20 R Fh S
Rl G2 R AR A B 2RI R A O,
TEAE 7 S e bt bR PRI BE AT AR 40 2%
3.2 ERZHBMNEFEFHRFUERRERN
5

AEHE SR S L BE 1A LSZ % g A Wik 20 3%
PE IR BUME S 2 B W 2H AR, 2 2R AU IR A
(C AL IN N e NI I S P e o S A o e o Y
5B 2 WE R IK 7 Bl ) AR R S S 5 T RE 1Y I
PEFREAT T R IIRTIE . W5 B & 3L, 1R
s B £ 0 RE 4 = 5 B 8 8 ( Carassiusauratus
gibelio) & LSZ 3% 77, H. 0. 05% B 7 M 7K F- 35028
e 5 Yin 25l £ 0. 5% K B4 A GRDRL G
fif £8 ( Cyprinus carpio) HEATHME , 45 5K & B AR 1L

Wirh LSZ I J1 AR Wk 2 ML B 5 W3 1 e 5
X BRZEL A b4 A R R B 4R T 5 PR B R B, BRDR
v R N P 22 0 T A S ER 5 ) 2 (Apostichopus
jaoponicus) KA LSZ I J1 75 Wik 45 i 5 75 W %, 7
TR 6 40 1 &% A TR AI ; Ldszlo 25 &
A7 B K AR By 0 A I B A £, 2 S 3 ) £ A
LSZ i J3 5 3 & T 0 B8, W 3% 5 B9 7 T R A
.

A_E 5518 5 AR 56 15 H 28 20 W AT LA SR
RN LSZ 35 11, H UL £ 2 fe 5 Y o g
RSB TR R TS ) BT X A A 7 0 4 i
P 5 0 1 B A S R Sk, OF LA
TERVE I B3 R S5 1A — B, ot — i T
T 22 MR AL M 9 0 e A A S e i T B Y TR Y
R0

4 & it

O A5, 4 0 3% 22 48 MGE KT 1 R
Z e S e o w aR N SOD [ CAT % Jy , F§
ik MDA & (H X} 5 fa iR N NO & it H) AT 1)
HlAEH

Q@ RIS AT 1) 8 1 2 B 0T 45 it A Ak 4
Frug/E H 2R A7 7E 22 55, X7 SOD, CAT MDA }¢
NO $& b5 1 Je3s 75 7K 43531 24 600 .1 200 .1 500
1300 mg/kg,

@ AS[RIES AT 1 1 156 20 W ] A A5 b 2 2 B
FRN LSZ 36 ) A WEA s M S5 mbite, A
YE R Ih %% 48 o A, 28 & & T 48 b A E
1 200 mg/kg 1) i 7K - X 5 90 fa F 52 P e 7
e M PR A T B Ak

& E k-
[1 ] BREDRE, 8 SOR BTG b 2 1o I 25 BLAT B 5
BEJELT ] v [ 7 25 2 75, 2008, 17 (17) 1 1482
1485.

WEFEUR, FOR TLEFE, 55 R 202 BIPE A Je A
A i ISR R [T ] 4Rk Tk, 2009,
30(18):1 -3.

SN B 20 W ) e A R A R A TR
FAERLIT]. KR ,2003,6(24) :101 —104.
OELZE M, WARNHOLTZ A, FAULHABER J, et
al. NADPH oxidase accounts for enhanced superoxide
production  and

impaired endothelium-dependent

smooth muscle relaxation in mice [ J]. Arterioscler



9 14

FIUZR T 55 50 B P 20 Wl 0 BT A 7 SR S AR 5 PR B B 1 A () 52 )

1629

[10]

[11]

Thromb Vascular Biology, 2006, 26 (8):1753 —
1759.

PACHER P, BECKMAN J S, LIAUDET L. Nitric
oxide and peroxynitrite in health and disease [ J].
Physiological Reviews, 2007, 87(1) ;315 —424.
sRABYE, e, AR, 55 B 2 X 2 R R g
S PE SN S G N A I DI RS [T ] . S E IR
2245 9010,22(2) 401 —409.
W, RSO TR A UM ) G g Y 55 R 6T
B AR S S IR [T ] K A4 4R, 2010,
32(4) :14 -17.

FNE, R, 25 B AR, S5 b RE 2 2 X 4 22
AR AR B W [T ] 4RDRE Tk, 2010,31(22) -
25 -27.

XULLHT, PP, TR AR, 5. B EE X 52 IR B Bt 4 1k
RET Mo S g% Sy g i [ 0] RO K 7 2 B = 4k,
2006,21(3) :231 —235.

BEYL. o B2 00 s PR A 2 2 A 3 A AL ) RE Y R
[D]. - f 22 08 30 PR 7R ARl R, 2009,
SR XVZLAR, E K, 5. DU RR B Ty rh 2 A B 2

[13]

Xffi e A G 4140 NO & 5 NOS i 8 1 52 i
[J]. K= 2e 7 ,2010,23(3) 111 - 15.

B X4 KT L 55 B 2 WE X S AR AR A
SRS T B R [T ] KA, 2008,28 (3)
108 —111.

YIN G J, ARDO L, THOMPSON K D, et al. Chi-
nese herbs ( Astragalus radix and Ganoderma lucid-
um) enhance immune response of carp, Cyprinus
carpio, and protection against Aeromonas hydrophila
[J]. Fish Shellfish Immunology, 2009 (26) ;140 —
145.

PNAKHT. B AL 2 G g 1 B A A P BE B B
FE[D]. L2 0 30 K% : R H T K2 ,2008
61 —-62.

LASZLO A, YIN GJ, XU P, et al. Chinese herbs
(Astragalus membranaceus and Lonicera japonica)
and boron enhance the non-specific immune response
of Nile tilapia ( Oreochromis niloticus) and resistance
against Aeromonas hydrophila [ ] ].
2008, 275.:26 —33.

Aquaculture ,



1630 g o B F ¥ R 23 %

Effect of Astragalus Polysaccharides on Antioxidant and Nonspecific
Immune Indices of Yellow Catfish ( Pelteobagrus fulvidraco )
over Long-term Feeding

BAI Dongqing WU Xuan GUO Yongjun ZHU Guoxia XING Kezhi® NING Bo

( Tianjin Key Laboratory of AQU-ecology and Aquaculture, National Demonstration Center of
Teaching Practice, Tianjin Agricultural University, Tianjin 300384, China)

Abstract: This experiment was conducted to investigate the effect of astragalus polysaccharides ( APS) on an-
tioxidant and nonspecific immune indices of yellow catfish ( Pelteobagrus fulvidraco). Five hundred and forty
2-year-old and healthy yellow catfish were randomly divided into 6 groups with 3 replicates per group and 30
fish per replicate. Yellow catfish in the 6 groups were fed basal diets with O ( control group) , 300, 600, 900,
1 200 and 1 500 mg/kg APS, respectively. The experiment lasted for 8 weeks. At the end of the experiment,
the activities of superoxide dismutase ( SOD) , catalase (CAT) and lysozyme (LSZ) , the contents of malond-
ialdehyde (MDA) and nitric oxide (NO) , phagocytic percentage ( PP) , phagocytic index ( PI), and disease
resistance indices were determined. The results showed as follows; compared with the control group, the head
kidney SOD activity in the 300 mg/kg APS group and the muscle SOD activity in the 600 and 900 mg/kg APS
groups were increased by 1.61 (P <0.05), 1.95 (P <0.05) and 2. 08 (P <0.05) times, respectively.
The CAT activity in heart, liver, spleen, muscle and gill was significantly enhanced when supplemented with
600 to 1 500 mg/kg APS in diets (P <0.05). The CAT activity in head kidney and mesonephros in all APS
groups was significantly higher than that in the control group (P <0.05). Compared with the control group,
the MDA activity in liver and spleen in the 300 to 1 500 mg/kg APS groups and the MDA activity in heart,
head kidney, mesonephros, muscle and gill in the 600 to 1 500 mg/kg APS groups were significantly increased
(P <0.05), while the NO content in heart, liver, spleen and head kidney in all groups and the NO content in
head kidney and mesonephros in the 600 to 1 500 APS groups were significantly decreased ( P <0.05). When
supplemental levels of APS ranged from 0 to 1 200 mg/kg, the LSZ activity was proportional to APS supple-
mental level, and the LSZ activity in all tissues was significantly higher than that in the control group (P <
0.05). With increasing APS levels, the PP and PI were significantly increased ( P <0.05). APS could de-
crease the mortality rate and enhance the protective rate when fish were over attacked with Edwardsiella tard,
and the protective rate in the 1 200 and 1 500 mg/kg APS groups reached 50. 0% , respectively. It is suggested
that proper amount of APS supplementation in diets can enhance antioxidant of yellow catfish; additionally,
1 200 mg/kg APS supplementation has the greatest effects on enhancing nonspecific immunity function of
yellow catfish. [ Chinese Journal of Animal Nutrition, 2011, 23(9) :1622-1630 ]

Key words: yellow catfish ( Pelteobagrus fulvidraco) ; astragalus polysaccharides; antioxidant indices; non-

specific immune indices
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