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Effects of plants extracts on growth, factors associated with
immunity and antioxidation, and disease resistance of
allogynogenetic crucian carp ( Carassius auratus
gibelio var. E’ erqisi, Bloch)

LIU Bo', ZHOU Qun-lan', HE Yi-jin', HE Qing-guo', XIE Jun', XU Pao', ZHOU Ling’
(1. Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;

2. Wuxi Zhengda Poultry Co. Lid, Wuxi 214112, China)

Abstract: A total of 360 allogynogenetic crucian carp were allotted into four groups randomly. The control
group was fed with basal diet, the others were the treated groups fed with basal diet supplemented with 6 mg/kg
flavomycin, 200 mg/kg plants extracts and 300 mg/kg plants extracts, respectively. After 70 days of feeding,

the growth, lysozyme activity, nitric oxide content ( NO ), superoxide dismutase activity (SOD), catalase
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activity (CAT) , malondialdehyde content( MDA) , and disease resistance of allogynogenetic crucian carp were
investigated. The results showed that ingestion of 300 mg/kg plants exiracts significantly increased growth gain
rate, and specific growth rate; ingestion of 200 — 300 mg/kg plants extracts apparently enhanced serum
Lysozyme activities, NO contents, SOD activities, and significantly decreased feed conversion rates and serum
MDA contents, ingestion of 6 mg/kg flavomycin had no significant effect on growth gain rate, and specific
growth rates; however apparently increased viserosomatic indices, hepatosomatic indices, and fullness
indices-, serum lysozyme activity, NO content, and CAT activity. The artificial infection with A. hydrophila
caused mortality in all groups, but the control was the highest. Therefore it indicates that ingestion of
200 -300 mg/kg dose of plants extracts could improve immunity and antioxidation ability, help to prevent the
pathogeny infection and promote fish growth.
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Tab.1 The basic diet and nutrition levels of
allogygenetic crucian carp

1.1 AGmeafp
2 N L HR4ER(%) BIKFE

SR B EKEREED T B AL TR g 7 FE%) TRD
UL IR, 2006 47 A 8 HEBTMERE . = 18 HBRE(KI/g) 17.03
N L 8 HEH(% 30.49
BEREEA-BRTHERM 360 B, AN KWER %@E s E\i(%ﬁ 0.49
y W 25 EEE + EB(%) 1.25
H AR 6 mg/kg BB R 200 mg/kg YR 00 el 125

BRI (300 mg/kg Y IRBUYIH , BA 3 AT deskmm 1
KK, BT 30 BKe, st 2 ARA L

(HMH2.50 mx1.50 m x1.00 m), HEH 2.5
K H K B 2

1.2 3850 H AR B AR A K5 s :
IR R HERY F R, I3 1, 4R BV 6 mg/kg S0 100

HEHRAFEEFREGE(CE) kI/g B HK 23. 64 ki/g, IRl
E=HEB R 200 mg/kg HYIIRIY) 300 mg/kg AH 39 54 4y/g 17, 15 Kl/g 3158 Eoftn b S
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2.0 mm IR ER AR, B4 Tab.2 The daily diet of allogygenetic crucian carp
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= :H: 3
AT AT EGRAN ERSALIB AR R L oty MR
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1.3 fAFRRE

S ARETE o E K R B R B A Y B AT P SE B E A MIAS 4L 30 d S AT H Ok, L
KT 2% ~4% 308, TN 2 K, 26 18:00 - 900 EE R, T4F 1600 — 17,00 £ P —
o MSRIRRFER 8:00 F 16:00 £ IR —K, B M — WA B, A SLI#AE K BT a3 f2 o
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BT E DT E A B B BESEHE R o
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Tab.3 Effects of plants extracts on weight gain rate and feed conversion rate of allogygenetic crucian carp

I WMYE(g) REIE(g) HEH(%) REERE(%) (EEEES
X BB 20 99.88 +4.34 134. 14 +7.33% 34.32 £4.47" 0.39 £0.04° 2.66 £0.27°
6 mg/kg BHE 101.96 £2.69 148.04 +5.39° 45.11 +1.52° 0.49 +0.01% 2.10 0. 16®
200 mg/kg FEYRELY) 95.75+1.75 146.39 +3.20% 53.05 5. 18% 0.57 £0.04* 1.93 +0.13"
300 mg/kg FEPIIREY 94.42 +2.20 161.65 +10.42° 71.16 £9.57" 0.71 +0.08* 1.49 £0.22b

H RS R E AR T ERAZREE (P <0.05), TR
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B3 4 WA, 5T RAM L6 mg/kg BERAFFHRMAN L T JEHERE (P <0.05) 4%
=T 19.27% 34.16% .6.69% ,200 ~300 mg/kg FEYIHRIIIH A bb AR LE A S ka3, B 200 mg/kg
YR IEHERE(P<0.05)BE T 5.35% 4b, SRRAFFHRIEFLCEZENREEZRIYAR
o SHAF AR R 5 R EE R, U AVLRE R, FFAEShRE Rl B — 8 e,

x4 HYRBYWREFRE ML FTELE B E MR T RS0
Tab.4 Effect of plants extracts on viserosomatic indices, hepatosomatic indices,

fullness indices and morality rate of allogygenetic crucian carp

whnE PELE (% ) B (%) AEWEEE (%) TR (%)
Xf BE4H 13.75 0.27" 5.24 +0. 54> 2.99 +0.03° 8.33+0.83
6 mg/kg HER 16.40 +0.33° 7.03 £0.29° 3.19 £0.07" 4.17 +0.83
200 mg/ kg tHYIER Y 14.81 +0.73" 5.93 £0.69" 3.15+0.03% 5.00 +2.50
300 mg/kg FE PRI 14.15 £0.24° 5.42 +£0.26™ 3.02 £0.03 3.33+0.83

2.3 HEYHERBRYI 5 F R MR S SPUE LR R

M=% 5 AIA, SXF AL ,6mg/kg BIE R A 200 mg/kg HHHHREY) 300 mg/kg 1 448 B0 I
AHEEN . — R A ES SR EZ (P <0.05) 1T 65.69% ,113.02% ,140. 16% ;32. 39% .
125.35% \136.32% ; M PN W E R E (P <0.05) &k T 66.19% .61.00% .58.30% , 200 mg/kg 1
YIFEEY) 300 mg/ kg AH VIR I TR A AL 0 I AL B TE R B 3 (P <0.05) 38 T 17.96% .20.53% ,
Vi H R F RN EE R SHEYRBW ST B IE R Shats —cmEM,

x5 HEWRRYWMEFREMNFRERSREALNRI

Tab.5 Effects of plants extracts on serum anti-oxidatives and immune activities of allogygenetic crucian carp

I A —HUR REAERE B e
wg/mL) ( wmol/L)
X HR2H 9.91 x£1.14¢ 249.12 £33.47¢ 5.24 £0.54° 56.96 8. 08" 141.74 £20.07°
6 mg/kg HER 16.42 +1.31" 329,82 +12.65" 7.03 £0.29° 65.67 +1.91% 47.92 £4.63b
200 mg/kg HHHRIY) 21.11 £0.97° 561.40 £9.28* 5.93 +0.69% 72.49 £1.64° 55.28 +1.20"
300 mg/kg FHYIIRELY 23.80 +1.52° 589.47 +30.39* 5.42 £0.26% 74.07 0. 94" 59.10 £1.81°

2.4 HEYHEEWIN 5 E R R YR R

AR 6 TN IR A R RS X RSB T30 100% ,6 mg/kg B R \200 mg/ kg MY IRBY) 5
300 mg/kg HEPIHREUL 0FE TSN B 66. 67% \73.33% \83.33% 3 {RHIFAHHy 33.33% .26.67% .
16.67% , K 6 mg/kg HBRAMRERG W, WP EH 5 HERINREEBIE —ERIER,
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Tab.6 Protection of plants extracts of allogygenetic crucian carp from A. hydrophila infection

e 1 EH T T (% ) RIPE(%)
»fAR4H 30 30 100. 00 0. 00* -
6 mg/kg HEER 30 20 66.67 £6.67" 33.33 +6.67
200 mg/kg H PRI 30 22 73.33 26.67° 26.67 £6.67
300 mg/kg PR 30 25 83.33 +3.33b 16.67 +3.33
3 it
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GRS, AR ] DR E VAR RIS — AR S R T R S
FALTHRE" ™ A I IR 200 ~ 300 me/kg AHIRBYIRE T EIRHIEHEHEE  — B AWKE 5
SEHLRSRRERE ST o AR A BURA SR A , BN 200 ~ 300 mg/kg AHH) R B RESE N AN UG PE K R
BRETURREE S . XA RA LR YR Y B2 & AW 2 BRI A 5, 530
P e ThaE B IAE " BRIR B LR RO R IEHE B TRl , TR & 8tk O BTG A7

WERE L 70 FAUT RS AR FRRINR, i THEITEXR S YHEENA S K
W SEEALARNRE  TEARETERE THEM. ARANRTHEMNAMPFNEER EH T A
R AR BRI 6 mg/kg MERARB AMKAE K, BERE TAERDE L T B
MEBEEREIE, — A AREE, SAMEBEEE. BERMAERNERFELYRE HE 2R
4 SIESM R TREMMESRRAE—RIARIER, HERT 2005 FHPECELS T, HItHE
T ToF {55 Tk B R TR, REA 2 fe gt i A K IR ) IR S S I Him e
J1o WARE & AEEHURRE ,200 ~300 mg/ke YR ATENEBER LK,
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