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ANERLS, RKE, & &, LA#K” ', HRR

, H

(L AR BT FEBEER VLA IR SE T, 125 T 5103805 2. ]I B AE D) il s AT BR =], )R T 510380)

= BESRTHRERI R ISR KOE- 1) #1522 B ( Astragalus polysaccharides , APS) X ¥ £#1 ( Ctenopharyngodon
idellus) JEHE S VERIZIRHR AR . K 600 A FRE Lt AL A -1V 4, 7E R Rl mlkl b 23 S0 R I e EE 20 0
10.0.,30.0.,50.0 mg/ (kg + d) ,7F DO .D8 D15 D22 D29 {52 &£ [ 4N M B9 W 1 43 L (PP) (B Wd8 B0 (PL) K
L S E AL B AL (T-SOD) i AL %0 ( CAT) 538 B RG (LSZ) 1% 15548 b5 , D29 I X 4 20 o EF T /K
ML PE (Aeromonas hydrophila) BUEESLS . 5N . 50T FRALAH LG, ARDRE b A5 0 S5 30 570) 1 1) B B 2B T AN
7 2 R vy A0 LR 1 200 L 8 W 1 4 L R AR 40, 4% ST 4 2 R £ 1ffL %5 T-SOD | CAT | LSZ 35 P 3 5
SN A PRSI0 0] 1 S 2o T AR AT AR P T SR A SE TR (P < 0..05) , R R
WY, e DR b R I /KT (78 B B 2 T B g 0 1) A e T S 8 ) R A K R K AP TR R g K T

T fa B AR BN 10 ~ 30 me/d,
KR WL, wf; JERr R R IEE
FESES: S963 XHEFRER: A

PR O — M 2 AR AR BACH £ 28 v 28, IR
H VPR, B TR R T R R R A
AL SE D) . K 2 B ( Astragalus
polysaccharides , APS ) J& M\ % 176 AR 35 H2 B i) K 2K
WVERLY , L2 B e S e DF 98 & A 4l BEE A
[v R SRR A I S e T g
XD RIS BT R, SR
FERIAGE IGO0 T TCALAT 5 BIAE T, 224 AT 48
H A8 15 22 A D S 5 3 5 50 A BT 7 25 W) 1
BEFIANHZ WA K R SR
IR E LG RN E AL, F A ( Crenopharyngodon
idellus ) J2= 3% [E R 7K F2 58 1) 32 2 5t F, AR 4G R
PRI S, 450 9T [0 41 4 e , HL 2 Bl OO 4 Ok SR B
FUASEIE O, FRAF 8 BE i 8 , IR FF0 5 WA & 2
IR B 2 Fh 2 e (R AR TR AR
SR AR R0 LA TG AN RO I, RS & 1) 77
A H A BRI PR T ERAETH IR, A
SCHRIE TR S IS [R] 7K1 1Y B 220 0 A

i A 2016-12-16 f&E HH7: 2017-05-08

A S R R WO S 05 1, LA B £
J 5 40 B 22 B K 7 BRI o 9 o B
ez

L MRSk

1.1 k& RiEFHF

FEABIFTE Hh 600 J& 52 56 i fa kB BRIV K 7™
RS g 2 R b B, S R i (100. 64 =
5.47) g, ZAMFERS A R ST AR AR O R
AR JCH Jo oA A UG . K S 5 £ BE AL
rAd, 3 AEE, A4 50 BRIk L8
m, 58 1.2 m PR 0.8 m /KPR SF. LEITUHHT
e a iR 1], SR H H OB, £ il £ N
PEL, I TCBORAE RS, T IR Se g S5 1
[ 45 IR K U Y 22 AR JE L O (28 £ 1) C, A3 KA
15 oK 174, S R0 29 d o i il 4 i
BIRRF LA 1,

ELWE : FEAG BRI BEEEA BT 55 9400 H (2016 HY-ZD0502) 5 ) AR A B it H (2016B020234003 ,2016 8090920089 )
TEE®IIT: XIFRAE(1984—) 2, BBAFSE B3, Ak, 507 1) DK F B iR -5 S o E-mail :2002302012@ 163. com
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Tab.1 Composition and nutrient levels of the basal feed ( air-dry basis, % )

JEUR} Ingredient /% Contents

B4 Nutrition composition /% Contents

SR Rape seed meal 26.0
5H] Soybean meal 20.0
>k Rice bran 22.0
WA Wheat-middlings 21.0
1.8y Fish meal 8.0
TR Premix 1.0
1k Salt 0.2
S ALREH Choline chloride 0.3
BEAR — A4 Ca(H,PO, ), 1.0
ki 57 Bonding agent 0.5

fE& Energy (mJ/kg) 16.11
HH#E H Crude protein 30.26
NG Crude lipid 5.13
K43 Ash 13.88
HLF 4t CF 9.69
45 Ca 2.52
T P 1.63

T AR T 5 HARAR R RO TR M AE A 3 (mg) 1K 28.0; Ca 282.0; Mg 9.0; Zn 3.5; Fe 24.0 ;Cu 1.8; 10.25; Se 0.02; V,
8000 IU; V¢ 200; V,, 900 IU; Vi, 605 Vi 55 Vi, 155 JEFHE 1005 SALIHGHE 1605 IZER45 405 Vie 205 Vi 55 JLEL 100, EFRAKFR5E

e

Note : The premix provides mineral and vitamin for a kilogram of diets (mg) : K28.0, Ca282.0, Mg9.0, Zn3.5, Fe24.0, Cu 1.8, 10.25,
Se 0.02, V, 8000 IU, V200, V;, 900 IU, V; 60, Vi 5, Vi, 15, nicotinic acid 100, choline chloride 160, pantothenate acid 40, Vs 20,

Vi 5, inositol 100, Nutrient levels were measured values

1.2 ERSHEERR

R A R B R AE W RO R W
H B ECAR AR AR I, &5 ik 67.9% ~69.3% . Ml
LS ) SR R, TR R R i £
B, G AN ] BB 22 W i i BORLAADR, 4 K
i 3% A 5T i 110 $1H 2 ) $ R I ~ IV 2 52 5
MR A A K OO 7 d R, (A 2 5K
o e BT 5 A BT g R AR IR I B B 2 KP4
AiA%] 10.0.30.0.50.0 mg/ ke, 55 T 40X} BRFiff
PRSI B T M A BORL ) ), 4 2 1 R 28
d,
1.3 #iXEHkeIERSHE

4 WO A BRI ( Staphylococcus aureus ) W H
Hh I 2 2B 0 R BT, AR R 1. 0 x 10°
CFU/mL By , ZAE /R ARG J , B 4 CUKA
hORTE R

T FH B R R BRULK 7™ WF 55 I #4005 25 DR AT
A 7K S BB T ( Aeromonas hydrophila) . 4255 M:
Jei KB A R K £ 1.0 x 10° CFU/mL B9
WAL T 4 CUKAR, M RAE
1.4

TR K T i 5 MR B 20 Y — RAe A
DO, 735 N 2HBEHLI 3 J2, 48 MS-222 JpR i
Je AT R BRCR 1M 1B T 46 e AR 7 K, Bl D8
D15 .D22 D29 & RAM—R o Frds i M o3k 2
Oy, Horp U AR LA 1% IF R BiEE, T Ml 3 40 i 4
WEIE PRI E , 55 1 T 4 CHrE 1 h, L4 000

http: //www. shhydxxb. com

r/min #5.0 10 min , WA I3, BEI A2 i 3 b S
SAACYIE AL (T-SOD) i AL G (CAT) A
fit} (LSZ) .
1.5 ik BAMEREEERNNE

¥ 0.2 mL HTEEMLANA 0. 1 mL 43 85 485 27 5K
AT, 115,28 “CHFE 45 min, Hi[A] 45 10 min $7
51 P F - IR G R e 0 1 WL 7 A
(1) F(2) T3 AR WG 1 0 0 DA A W E 43 L
percentage, PP ) Hl & WBf +5 %X
( Phagocytic index, PI) s

Py =(N,/100) x100% (1)
K Py FREWEA (% ) 3Ny o8 100 N
Wik 240 M v 2 5 A W ) 240 OB

P, =N,/N, (2)
O Ny 278 A7 W 20 L Y ) 4 RS RGN R
100 NEFRRANME P 2 5 B W 7 W 40 M2
1.6 MmiFHEXIEFRNE

M3 AH DG 8 b A 45 SR8 460 Ak ) 16 A Tl ( T-
SOD) i A Ak S (CAT) FV B (LSZ) , 2R
FH e 5 AR WY BORBIEFE i ] 1 300 8
1.7 BEMRPENZE

D29 i}, & 2H 73 S BEHLIR (1 20 2, 480 s T
S KRN 0. 2 mL/ 2, LATEHr R 28 K
WG R PUR FERE . WEER WA T d, X
FET B AR T &) BN IE , I 43 85 i AE 3L
A 8 5d ATB Expression F Sli2H & % & AU I ,
BT 7 W K M R B . R 5

( Phagocytic
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) HERBERT R (Py) o

Py=[1-(M/M.)] x100 % (3)
P Py FORIERI R (% ) s M, FoR e st
=% (%) ;M. FmXF BT R (%) o

1.8 ¥R RAIE

B AL R SPSS 17. 0 Sy Bk A 247 4E )
gt I A R BE £ bR 25 (Mean +
SD) 7, FH LSD v A 5 5 56 20 55 o B 2H 22 [1] 11y
255

2 4k

2.1 mEBMEmEREIENEL
TRDAF 8 o B B 22 W AT AN [ 7 2 4 o sk
£ LR 200 P A W A, D E A R I 2.3

iR, fRE 2R 3 ANl R a S5
Xof R AL AH Eb , JHL IV 40 B A 2 1 40 EE (PP ) 348
n(5£2),D8 if, V4 PP AHEL T 1 238 il &
(P<0.01), ZDISHE, T ~IV4 PP [ 1 44
BRI T 22.49% 23.00% \27.01% , ¥ 541 1
225 (P <0.01) s Bl SEBG 1 iE AT, SE 00 4
il PP ISR Wi 2%, 5 X IR A 22 SRR Ol 3
(P<0.05)8tk ¥ (P <0.01), HPENAHA
REAGEa A, M3 3 R, SO0 2 i fa 55 45 1 ) B
ZHLAF Eb, JEL LV A 200 A A A 6 5 ( PT) o S 158
(0,45 T2 f 3 R e e, D29 15 T4 e o e 2, T
W (P <0.01) 40 IV LAl T & 33
(P<0.05),

®2 ERSBENEEMNRAMAREEESLL(PP) I
Tab.2 Effect of APS on phagocytic percentage ( PP) of grass carp

FisJ i) BWEE 43 Lt/ % Phagoeytic percentage

Date I I I} I\

DO 37.5+0.7 36.0 4.2 36.5+2.1 39.1+£5.7

D8 37.5+3.5 61.0x9.9 52.0+£9.9 67.5+17.7""
D15 36.0+1.4 58.5+2.1%" 59.0+8.5"" 63.0+£1.4""
D22 40.5 2.1 67.0+4.2" 68.0+8.5" 67.5+4.9"
D29 39.0+1.4 75.5+7.8% " 64.5+0.7"" 62.1+2.8"

T PIME = pRiERE, FAT R ™ Fom S0 IR 2252 35 (P <0.05) , " " SRR S X IR 22 el 3% (P <0.01) . K3 -7 [f]

Note: Values are given as mean + standard deviation. The data with
with * in the same row differ significantly (P <0.05). The same in

different * * in the same row differ very significantly (P <0.01) ; the data
tab. 3-7

*3 HEZEXNE&SNKEMAMEEEEL (PN
Tab.3 Effect of APS on phagocytic index (PI) of grass carp

s} ] FWEFEEL Phagocytic index

Date 1 1 m I\

DO 4.0+1.4 5.7+0.5 4.9+0.8 5.4+0.6
D8 5.8+1.2 6.4x1.4 6.5+0.9 8.2+0.2
D15 6.9+1.5 7.4+1.7 8.5+0.1 8.7+0.0
D22 6.7 +0.4 7.7+0.7 9.4+0.57 8.6+1.5
D29 5.4+0.1 7.3£2.1 8.8+£3.8"" 7.5+1.0"

2.2 miBEEIRRIEWL

PRE A4 I T AP A Y BT (T
SOD) i %A AL UM (CAT) 35 1w Bl (LSZ) I 7 &5
RAnF 4.5.6 Frn, PRS2 A Y A 5 s
EUR BERATAR LG, LIS iz 3 T % 1R 4R S 34
¥, 3k 4 "R, DO-D8 2 S B 4 £ fY T-
SOD i Pl g i Be, 55 1 ~ IV 41 5256 % A 1Y
IML7% T-SOD J&PE LA T 4% BERE #8735 36 1
12.17% 11.58% 1 15.97% ., W& 5256 3817,
T-SOD I L3 i B R AIG, 10 -1V 20 52 36 £ 1f 375

T-SOD {if 4 B 4 F 3 B[] 73 531) S D29 D29
D8, FLAP s I 4 938 Wi foe K, (/KT i 1 R
FA o ARSI, A S 4wt fE D22
D29 W 55 1 4257 3% (P <0.05)

HIZR S Al AL, S 0 R] S0 B AR 1Y CAT fi5 4
Fresfn Rk B E KA. DIS i, 4 T IV e
XA T AR (P <0.01) I AL 1 2
FHHN(P <0.05) ,D22 |, A5 g A B A 1A%
BEHIN(P <0.01)

122 6 T2, $%¢02 10.0.30. 0 mg/kg WY
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PG BRI LSZ 315 4 14 02 15 11 T 3 T
o S INALRY LSZ 3 4 7 52 56 30 18] 45 22 3 i,
D29 [ LEXT B2 T 34T 2 3% (P <0.05) 555 M4
() LSZ 5 PE7E 52 5 DO-D22 Jf ] 3 < B b, D22

AR (P <0.05) , D29 IERIAT 14 (P <
0.05) ;55 IV AL DO-DS [, 33 A T 46
I AL, 3 DIS 3585 (L, B2 55 Kool
HEIK, LS7 T4 ARG A0

*4 HEZENESNERBEALYELE(T-SOD) K0
Tab.4 Effect of APS on the T-SOD activity in serum of grass carp

s} 8] B ALY kB (U/mL) Total superoxide dismutase
Date 1 1 m I\
DO 95.7£9.9 83.1+20.8 93.8 £5.8 91.9 £9.5
D8 94.1+9.6 105.6 £1.3 105.0 £8.7 109.2 £8.5
D15 95.6 £4.4 108.8 +1.2 107.2 £5.7 105.9+19.8
D22 85.8 +4.7 113.6 £5.9~ 102.2 1.7 98.5+19.8
D29 85.3+17.7 113.8 £13.1° 107.4 +8.8 101.1 £8.2
x5 HRXSENEEMEBELIRUSE(CAT) B0
Tab.5 Effect of APS on the CAT activity in serum of grass carp
s} ] b & i/ (U/mL) Catalase
Date 1 1 m I\
DO 9.4+1.6 9.7+0.2 10.4 £0.3 11.1+£0.8
D8 9.7+0.2 10.4 1.7 11.7£1.2 11.0£1.7
D15 11.6 £1.9 15.7£0.4" " 14.6 £0.2* 15.8+0.4""
D22 13.3£0.6 18.7 0.4 " 17.8 £0.4% 16.7 £0.5" "
D29 11.0+1.1 17.9+£1.5"~ 17.2 0.2 " 18.2£0.4""
x6 HEZEXNE&SMNFAEE(LSZ)HWIN
Tab.6 Effect of APS on the LSZ activity in serum of grass carp
i [] VE I/ (U/mL) Lysozyme
Date I 1 m v
DO 231.0+9.4 224.8 £29.5 229.7 £0.1 234.4 £20.9
D8 233.7 £39.9 265.5£15.9 250.0 £21.0 279.6 £10.9
D15 208.2 +37.5 323.0+£27.7 347.0 £22.2 305.3 £23.1
D22 202.1 +£20.1 315.2+£17.7 384.9£18.6" 257.8 £19.1
D29 218.3 £16.9 350.9 £25.5" 348.4 £23.3" 303.9 £51.3

2.3 WEXKHHER

Xof HEAH i 56 4 R 22 g K S L T I
J&  RBET 1 F A AT A ), LB AE 5 0 5 |
AL AR PR R A, 0 S L 4l K B0 B S, 4 ATB
Expression [ 2 411 & % & (K I | 4] By 2t o8 7K
SRR Y O, BT R M B R R G

T IRANER 7 Ps, FME i (€ 20— Bend [l )5,
SE R AR T R R T SR TR TS X
HEZH B B 2RI (P <0.01) , B RE ZH T 1T-1V A
Fth 1) G AR PR3 I N 54.3% £ 6. 4% |
52.9% £12.5% F1 44. 2% +4.8% Ik F 4 &
BT I T e B

R7T ERZENESRFRENMN

Tab.7 Effect of APS on disease resistance of grass carp

5] Group 1 I I v
BET-2/% Death rate 86.7 £10.4 40.0+£10.0" " 41.7 £5.3* " 56.3+10.9*
FRE(RI#/ % Protective rate - 54.3+6.4 52.9+12.5 44.2 +4.8

http: //www. shhydxxb. com
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3.1 BEEXSENEEANREAMEEERNE
i

1 A0 A2 S e o B (1 S T M A = —
FERU AW B A 10, A BN S 4
YT VA 2L 200 i Bl 9 928 I 2 DA R A i 5 TR F
S5 T AR A S I A S e
FIPEA fa 2 G /K V- 1 T ZEAE AR , I 1 200 1)
FENEAE F O WL 3 B B AR PR S . AR
H HIT AN B T 5 58 22 A 0 IV 11 200 o A
FHMIHIL] , {E A 5206 25 S UF B, 5 5 20 vl 32 &
AW B AR AT 0, 5 C AR X 2 AR 41
it 1 2 A R 45 KR ) B
ZHHRY I S50 45 A ], A 98t & BE, 50. 0
mg/ kg FY 158 75 i 4 £ I 9 P A A T LA
D29 A BT TR, 5 RONG!™ &5 A [ e J 2 1%
(R G MR I Y S IR 25 AL, 5256 3 S
P R WG P S B, (LB T 5 4 15,0, 5%
A1 1. 0% TRl RHA A M BRA W 0 5 0] B G
FME2E 5 X A BB B Ok B T R 0 T P R 1
SHURN cAMP KT, T cAMP 7K1 5 i
AN AIE R e N
3.2 HESHEME&DFBEEERNZRE

i1 2 I3 AE S T 35 77 0% v A 7 A A S
B 0 72 40 Hh 4 2 i A S 0 s A i 9
(143 B4 A5 AT LA ZE A ) AR D LA 1 40 42 4k
SHREE L R R SRR S S i
R4S RR Y . MARJA 5 ANTTI V30, 78
— R b, Mg LSZ 36 M A8 ik 5 LG &
i A AN B R AR AL IR A 56, T-SOD 1] )3
R U 4T I P 5 W B ) R A 0 98 R E ) 7 A
CA TR, BRI 1 2 05 v] R 6] R
Mg = K 77 sl ) T-SOD | CAT 1 LSZ 25 Jifi 1) 1%
77, FLTE AL Ve Y ] P 3 B A B T 2RI
TZK - B T e i L3 1 S A 3h ) ) g
s VR 5 HOG oKk P Z 8 JF A B E Ok
FIT RS g L S — B, B P
LW B A I35 T-SOD ,CAT LSZ 3% 7745 B ik
AR AR L Bl 2 5 6 22 Tk 3 () 38, it 335 g
W SN 8.3, T-SOD | LSZ 3% Jy B e & 7 10
mg/ kg FHE4H 2 5 T 30.0 K 50. 0 mg/keg 7| &
4, X AR e 55 A K

3.3 EESEMESHFE IR

BRI FRAL S [ B o RGN RE, 4 v
TUWRE ST, J& 2GR Bl 6 7K 7™ 37 58 Sl M) 5 o 1) B 22
WAt KAEMFTER], SRR 2 0 ] 4w ko™
ST BTRRULRE T, 352 7K 7™ S M) W MLAAR S 52
Ko BRI B 2 M B IR, i B
KA TR R R IR, HA B IR K
PAEAE— 5 30 RS R 5 A5 SR AR o v T
0. 8% [ 2 TG 22 Ml ] 418 5 o FR IS UF 26. 67% 1)
FEG R0 S PRI R T WSSV e A AR U 11 2
FAICR X PR PRI T B R 23k
Al I TR, e B S S AL Y A R R AT T R
1IRE1) 5 DA 6 A F A0 52 45 02 FR R AR Ot s 4
SR 1. 0% FI 1. 5% 77 5 EREE R, 75 W 75 525
AR (R AETT 5 93.3% , X BRZ BT AET- R 1k
) 75% o ARy b, PG KA T M 5
R 3 A LR AL A A SR TS AR X IR AR
WEFEALCP <0.01) il o < ) 5 MR o 16 20 il o
WA T —E M e, IR AUBOR A
3.4 BEEZHENERNEXBRZIT

Hh B 24 G A R ) ) 2 24 N TR AR LR B,
AR TFHA 2 B0 G A A s 3, S
$ iR A AR R TR BOSGE AR AY S
DIfE , B HHLA A G Be D) fE T [ sl g i i, S
eI BB R LAY SR RE T , 23 25 I R Y
TR 2 i B 3 R AR A R — > O B I
FIE B SMEI 1R FIALCR 5 B IR A7 R G
CAEZ MITTE PR IE , AN [l S B4 b AE IR B B
OB, AN TR) IR 5 ) e i, T L 248 455 04 L )
T AR ] 2 o SR A (A 24, 25
Wt B A R0 AN ) I, HL X B 4 2 i AR A
RS E SE R o BRSE R I, 20 d T
20 W IR I TR B o A7 28 3t 304 56 27 A #4140 B AT O
RS F7H7 9206 15 d 30 d I RN R E
PR AR Ak SR A W R B e RE AR AT (5 45
d JE A FARCRASRAR W 1 7 3 8 A e v
1% {9 5% 85 )Y P 524,30 d R 81 LSZ A
SOD i P34 i e K, 60 d Jg W LSZ 3if 8 T 42
5E,SOD JEHEIAFIER ™ o ARSI BTt % W]
25 25N ) P R RS B S 2 I R AR T — 1 S
SHEDN R, oy ARG i 21 £ 0 LV P 200 A R T
-5 L5 T I P i 5 6 I TR] ) 3 Fp 2 19
BRI BTS2 4R 29 d, R AEIE 52X e 4R 4%
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AT SRR PR AL I 38 B B B (L, 3 5 38 4 i — 2P
SIS ARAT B HE MR S AR IR PR ]
3.5 EXSBENAAFIEXTURHZI
R ROR 5 7) a AT — o AR
HOCFR (AR B = R AT, S 0 A 3SR
W e AR HEE R ISt B, A 2 3
—E MR G2, 3% 5 20 1) G g
HLERRIK = S 45 S BE P8 A BV F AL AR A 560
ROLLHEE T TN # 1E Zo0 B0 L 1) G 3 81 45 1 P
AT RE BT 1 224 o R o A AN R e O A R ) AR
FHI S5 R, 1T SUNG 25125 Ay # 16 2o e )3 5
L, BB R S EWUR A SR R, S
PEST T W aRAR IR FE Xt Bt 3 500
1 0001 500.2 000 mg/kg 4 4~ 16 22 88 75 e
1,1 000 F1 1 500 mg/kg 2 MU X 5 Fhbp s
AHOCHF AR FHASCR 807, 2ok v A S o s i 4%
S BE MG PERR AR . 1) S %52 B, 55 T L
(R S5 B8 T 7E — 2 31 [l P B 18 2 0 A 38
R, W R 2 N K- 0. 06% B, 1SZ ,SOD
WA TR . AW AB T R, &
FRI B T 22 W R 005 7 I [ A 0 e S g
Df, fi e A R S B g5 Oy T i {HL i 2 ]
FEA FF AR AR L3 5 sl B TR B2 /DN 1 AR
AL 51 A0 S e S g s ) A G, L7 —
B[] J , 1) IV 1 A0 U s 3 P L IV
T-SOD | LSZ 1 P J 4 95 f 47 28 35 L vy 9] o 2 %
=, JLLL 10 mg/d Fil i (1 RO B4

4 Z5g

Pl 5 MR BB 22 T 0 0L 9 A0
AT T 1, 32 5 T-SOD | CAT | LSZ “F 5 41,
IR A A I RESE T 6, 5 3R AT — T Y S e i
R LR TR TR AR S R B T RE, T
R 2 /R P RO 200 T 7R it 4. AR LA
[ SERAEIR A A 5 IR ARSI FP A A 7 )
AR AR AT REVE , 2R 2 AT D i RS
SRR N 2K 37 B B4 1 R o O R T v
AR 10 ~30 mg/d,

B3 30K
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Effect of astragalus polysaccharides on nonspecific immunity of grass carp
( Ctenopharyngodon idellus )

LIU Chunhua'?, ZHAO Changchen'”, LUO Xia'?, JIANG Xiaoyan'”, GONG Hua', HUANG Zhibin'
(1. Pearl River Fisheries Research Institute of Chinese Academy of Fishery Sciences, Guangzhou 510380, Guangdong, China;
2. Guangzhou Pulin Biological products Co. , LTD, Guangzhou 510380, Guangdong, China)

Abstract: This experiment was conducted to investigate the effect of astragalus polysaccharides ( APS) on
nonspecific immunity of grass carp ( Ctenopharyngodon idellus). 600 healthy grass carps were randomly
divided into Group [ - IV, fed with the basal diet added with 0, 10.0, 30.0, 50.0 mg APS per kilogram
body weight everyday respectively. Phagocytic percentage ( PP), phagocytic index (PI) of leukocytes in
blood and the activities of total superoxide dismutase ( T-SOD), catalase (CAT) and lysozyme (LSZ) in
serum were determined on DO, D8, D15, D22 and D29. On the 29th day of feeding, 20 grass carps of each
group were infected by Aeromonas hydrophila and mortalities were recorded. The results indicated that APS
added in diets can increase PP and PI of leukocytes, and enhance the activities of serum T-SOD, CAT, LSZ.
The mortality rate of grass carps infected by A. hydrophila was significantly decreased when fed by APS (P <
0.05) and the protective rate of Group I[-IV were 54.3% +6.4% , 52.9% +12.5% and 44.2% +4.8%
respectively. It suggested that APS can enhance nonspecific immunity function of grass carp, and the effect of
low dose was superior to high dose. The recommended dose of APS added to the diet applying in aquaculture
was 10 =30 mg/d per kilogram body weight.

Key words: astragalus polysaccharides; grass carp ( Ctenopharyngodon idellus) ; nonspecific immunity
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