46 3

Vol.46, No.3
2015 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2015
(Scophthalmus maximus)
*
1 1 1 1 1
10 20
(1. 266109; 2. 266071)
(Scophthalmus maximus)
, (250+20)g R 10 20 40mg/mL
, 28d, 7d , 28
(Edwardsiella tarda) s 7d,
(SOD) (LSZ) (P<0.01);
(PP) (0.01<P<0.05), (P<0.01) ,
, s 40mg/mL
40mg/mL
S963.1 doi: 10.11693/hyhz20141000294
(Scophthalmus maximus) , (Rao
, et al, 2005; Christybapita et al, 2007)
b b ( b 2011) ( b
2011) ( , 2011)
, ;- (2008)
* , 12-1-3-51(2)-nsh , GARS-50-G10

, E-mail: qq_1126@163.com

: R , E-mail: shanhu67@163.com;
:2014-10-09, :2014-11-16

, E-mail: leijl@ysfri.ac.cn



666 46
1 )
(PP)
" ( 5.4% ) (PF) =
e 100 /100
1.4.4 SOD
( , 1991),
1.2
4 2
, ( )» 50%
(10mg/mL) (20mg/mL) 145
(40mg/mL), 10 , 4 o A
1.
3 24h 6 ,
250+20g,
, , L-15
, 14—15 °C
( 1% 2% ) , 100
31—33,pH  7.8—8.3, 24h ,
4 R 51% percoll
’ 2200r/min 30min,
, 28d
10 ’ ,
107 /mL 96 100uL
0.2mL,
4 18°C 2h (Ortufio et
' al, 2000)
1.4.1 7 14 21 28d
1.4.6
(n=12), 1h
Dolmatova(2004) 96
, 1.0mL, 10 ’ .
’ . 30000min, 15 min, 100puL  1mg/mL (NBT), 18°C
2h , 200pL 100%
] 0,
28 (n=10), s 10min 70%
Ih 2, 96
, 1.0mL, ’ 120mL 2mol/L  KOH  140uL
(DMSO) Smin
1.4.2 (1994) 620nm
., 0.067mol/L (PH 6.4) 15
0.2mg/mL , 28d ; 10
3mL , 40uL , , 4
540nm A, 28°C >
30min, 4°C , 1 x 10 CFU/mL, 0.2mL, 7d,
540nm B >
U= (B-A)/B (%) =
1.4.3 / x100%
(2006) ,  0.5mL 0.2mL (%) =
( 1x10°CFU/mL), 25°C [1-( / )] x100%
1h, 3000r/min 15min, 1.6
, 5—10min, 30, SPSS 20.0 ,
10 min, , 100 Duncan



3 : (Scophthalmus maximus) 667

2
2.1
(SOD)
1 , 7 15 21 28d
(SOD)
(P<0.01), (P>0.05),
(P<0.01),
(P>0.05)
140
120 *I'

40
20

BEAIRIESEN
[e2]
o

ieili==pi=| pHIER SR8H  =OXRA
= E5I7d 0E5915d-)15921d -)£5728d

(SOD)
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Fig.2 Effects of E. purpurea extract on turbot lysozyme activity
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Fig.3 Effects of injection of E. purpurea extract 28d on turbot
phagocytic respiratory burst activity
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Fig.4 Effects of E. purpurea extract on phagocyte phagocytosis
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Tab.l The survival rate and relative percent survival rate after challenged by E. tarda
(%) (%)
10.00 4.00 40.00 55.56
10.00 5.00 50.00 44.44
10.00 8.00 80.00 11.11
10.00 9 90.00 0.00
33
, et al, . (
2004; , 2009) , , 2004)
, (Miyazaki, 1998), 28d
2007) (2014) , ,
(2002)
34
4
3.2 (SOD)
(SOD)
7
(SOD) > >
R 15 21 28d, R , , 1994.
(SOD) , 25(5): 486—
492
) s , 1991.
(SOD)
(2003) 1% , 18(2): 163
SOD , , , 2004.

,24(1): 1—6



3 : (Scophthalmus maximus) 669

, 2008. . , , 2002.
. , 17(2): 114—119

, 2007. Amar E C, Kiron V, Satoh S et al, 2004. Enhancement of innate
,35(1): 111—113 immu.nity in fainbf)w tI'Ol:lt (Oncorhynchus mykiss Walbaum)
associated with dietary intake of carotenoids from natural

products. Fish & Shellfish Immunolgy, 16(4): 527—537
,21(3): 231—235 Christybapita D, Divyagnaneswari M, Michael R D, 2007. Oral
) s , 2011. administration of Eclipta alba leaf aqueous extract enhances
the non-specific immune responses and disease resistance of

Oreochromis mossambicus. Fish & Shellfish Immunology,
23(4): 840—852

, , , 2006.

, 20(4): 534—540

> 5 , 2011 Dolmatova L S, ELiseikina M G, Romashina V 'V, 2004. Antioxidant
, 42(3): 60—67 enzymatic activity of coelomocytes of the far east sea cucumber
2011 Eupentacta fraudatrix. Journal of Evolutionnary Biochemistry

’ ’ ’ ' and Physiology, 40(2): 126—135
»30(1): 1—5 Miyazaki T, 1998. A simple method to evaluate respiratory burst
, , ,2003. activity of blood phagocytes from Japanese flounder. Fish

Pathology, 33(3): 141—142
Ortuilo J, Esteban M A, Meseguer J, 2000. High dietary intake of

» 10(1): 36—40 a-tocopherol acetate enhances the non-specific immune

s s , 2009. 3 response of gilthead seabream (Sparus aurata L.). Fish &
il ) , 39(4): 49-53 Shellfish Immunology, 10(4): 293—307

2014 Rao Y V, Chakrabarti R, 2005. Stimulation of immunity in Indian

major carp Catla catla with herbal feed ingredients. Fish &
Shellfish Immunology, 18(4): 327—334

EFFECTS OF ECHINACEA PURPUREA EXTRACT ON NONSPECIFIC IMMUNE
RESPONSE OF SCOPHTHALMUS MAXIMUS

IN Zhi-Hua', DONG Wen-Bin', JIANG Ling-Xu', WANG Ren-Jie',
g
ZHANG Qi-Di', SHAN Hu', LEI Ji-LIN?

(1. Qingdao Agricultural University, Qingdao 266109, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract Turbot Scophthalmus maximus were treated with herb Echinacea purpurea extract (EE) in different
concentrations to investigate the effects of EE on nonspecific immune functions. One-hundred and sixty fish individuals
[weight (250+20)g] were divided into 4 groups X 4 replicates x 10 individuals each. The four groups included control
group (injected with normal saline) and three treatment groups injected with EE in concentrations of 10, 20, and 40 mg/mL,
respectively. The experiment lasted for 28 days, during which blood samples were taken every week for analysis on the
activities of superoxide dismutase (SOD), lysozyme (LSZ), phagocyte phagocytosis rate, and respiratory burst activity. At
the end of the experiment, fish of treatment groups were challenged with 1x10°CFU Edwards iellatarda to investigate the
effect of EE on anti-E. farda infection. The results are listed as follows. Compared to the control, the serum SOD activity
and LSZ activity in the 40 and 20 mg/mL groups increased very significantly (£<0.05); the respiratory burst activity in the
40 mg/mL significantly increased (P<0.01); and the phagocyte phagocytosis rate in the 40 mg/mL EE group were increased
very significantly (P<0.05). Therefore, EE treatment in a proper concentration, in our case best at 40 mg/mL, could
significantly decrease the mortality and enhance nonspecific immunity of turbot against E. tarda.

Key words  Scophthalmus maximus;, Echinacea purpurea; antioxidant indices; non-specific immune indices



