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>6 mg/L, 28%0—32%, pH
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(0.02 mol/L EGTA, 0.48 mol/L NaCl, 0.019 mol/L KCl,
0.068 mol/L Tris-HCIl, pH 7.6)1**! 1:1

F1 EREARERREFER(TYREM)
Tab. 1 The nutritional composition of the dry matter in the basal
diet

Ingredient Concentration (%)

Fish meal 9
Sargassum thunbergii powder 45
Soybean powder 10
Wheat powder 34.5
Vitamin premix’ 0.5
Mineral premix? 1
Total 100
Proximate composition
Crude protein 17.86
Crude lipid 6.32
Ash 21.48
N
Thiamin 90 mg,

Riboflavin 150 mg, Pyri-
B12 Vitamin B12 0.03 mg,
Inositol 600 mg,

doxine hydrochloride 210 mg,
K3 Vitamin K3 50 mg,

Calcium pantothenate 150 mg, Niacin acid 600 mg,

Retinol

E Vitamin E

Folic acid 15 mg, Biotin 1 20 mg,
D3 Vitamin D3 12 mg,
Ethoxyqui 150 mg; 2.
KI 0.8 mg, 1%
CuSO45H,0 100 mg,
FeS0O,-7H,0 450 mg, ZnS04-H,0 250 mg,
MnSO, - H,O 60 mg, MgSO,-7H,0 4000 mg,

Ca(HzPO4)2'H20 10600 mg

acetate 32 mg,
120 mg,

CoCl,-6H,0
40 mg,

; 700 pL
(3000xg, 4 ), ,

10min

-80 ,
—-80 ,

1.4

24h ,

x100%

1 -1
(SGR):JE?Z7Jlﬁh
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( ) 96 ,
(24, 23] 540 nm 1 pumol H,0,
, 10° (U/mL)
(ACP)
(0™) (ACP) ,ACP
(0%) (261 KOH/DMSO ,
s 630 nm 4-
Ag3o, 10° , 520 nm
(
) 96 )
(27, 28] PBS 37, 100mL
(0.05 mol/L. pH=6.2) 0.2 mg/mL 30min 1 mg 1
(Sigma) 100 pL 1.9 mL (U/100mL)
, 25 530 nm , (T-NOS)
0.5min  4.5min (OD) (NOS) L- (NO),
0.001 (NO) (NOH)
(U/mL) (NO*), (NO*)
(NO™), Griess
(L-DOPA) (NO™) , 530 nm
50 uL [33,34]
50 pL PBS (0.1 mol/L, pH 6.0) ( ) 96
100 pL (L-DOPA, 0.01 mol/L) 96 min
s 25 10min, , 1 umol NO 1 (U/mL)
490 nm , 1.5
10min, , Liu®
0.001 (U/mL) (3¢l
(SOD) , 12 20L
(SOD) (107 cells/mL) 7d,
SOD ,
, (
, ) ;
101, SOD ( ,
) 96 , : ,
550 nm [37]
50% (U/mL) 1.6
SOD SPSS 19.0
(CAT) (ANOVA) (Duncan) ,
BL 321 CcAT P<0.05
H,0, , ,
H,0, , 2
410 nm 2.1
CAT 0 gkg)
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2.3
(0 gkg)
) 0.66%,
40 g/kg 0.88%, )
(P>0.05) , 80 g/kg
2)
2.2
(P<0.05),
(0 g/kg) , 10 g/kg (P<0.05)
) (P>0.05); 40 g/kg
80 g/kg (P>0.05); 20 g/kg
(P<0.05), 10 g/kg
, (P>0.05);
(P<0.05); 40 g/kg ,
20 g/kg
10 g/kg (P>0.05)
(P<0.05), 2.4
, (P>0.05); 20 g/kg - 7d,
10 g/kg
80 g/kg 7d
(P>0.05)( 3) 80.56%,

F2 ASEHRIYNHSHEERKFHZWMCEESEHRER, n=3)
Tab. 2  Effects of the extracts from the stem and leaf of ginseng on the specific growth rate of Apostichopus japonicus (SGR, %/d, means+
SE, n=3)

Dietary treatments (g/kg) Initial body weight (g) Final body weight (g) SGR (%/d)
Control 4.80+0.06 5.68+0.31 0.66+0.17
10 4.92+0.06 6.01+0.38 0.79+0.24
20 5.06+0.07 6.11+£0.34 0.75+0.18
40 4.96+0.11 6.18+0.16 0.88+0.06
80 4.83+0.15 5.90+0.07 0.81+0.08
(P<0.05);

Note: Values in the same column without a common superscript show significantly difference (P<0.05); the same applies below

R3 ASEHRIYXRSEESHABE. BRER. TREXOZEESERRER, n=3)
Tab. 3  Effects of the extracts from the stem and leaf of ginseng on the total coelomocytes counts, the phagocytic assay and the respiratory
burst activity in Apostichopus japonicas (means£SE, n=3)

Dietary treatments Total coelomocytes counts Phagocytic assay Respiratory burst activity
(g/kg) (107/mL) (ODsso/10°cells) (ODg30/10°cells)
Control 0.97+0.06° 0.33+0.01° 0.35+0.01°
10 0.94+0.05° 0.33+0.01° 0.36+0.01°
20 1.15+0.05% 0.37£0.02° 0.35+0.01°
40 1.13£0.08™ 0.42+0.01° 0.40+0.02

80 1.24+0.09° 0.49+0.02° 0.45+0.03"
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Tab. 4 Effects of the extracts from the stem and leaf of ginseng on the humoral immunity of Apostichopus japonicas (means+SE, n=3)

Dietary treatments (g/kg)

Lysozyme activity (U/mL)

PO activity (U/mL)

SOD activity (U/mL)

Control
10
20
40
80

8.33+0.83
7.50+2.89
10.00+1.44
9.17£1.67
10.834+2.20

4.67+0.67% 34.88+1.40°
4.00+0.00° 41.63£6.77°
4.67+0.67" 37.67+3.20°
6.67+£1.76™ 42.56+6.10°
8.00+1.15° 66.2842.24°

Dietary treatments (g/kg)

CAT activity (U/mL)

ACP activity (U/100mL)

T-NOS activity (U/mL)

Control 2.56+0.33% 0.35+0.02 4.22+0.70°
10 2.48+0.13° 0.34+0.01 4.05+0.38"
20 3.16+0.26™ 0.32+0.06 4.21+0.88"
40 2.86+0.15" 0.44+0.04 4.34+0.60°
80 3.31£0.20° 0.48+0.01 6.64+0.24*
. 0 7,
(0 g/kg)  58.33% 10 g/kg 0 (413
55.56%(P<0.05), 20 g/kg (42]
(66.67%) 40 g/kg )
(69.44%) (P>0.05); 40 g/kg s ,
20 g/kg 20 g/lkg
7d , 80
10 g/kg g/kg ; ,
(P>0.05)( 1) 40 g/kg
3 E
40 g/kg , 80 g/kg
3.1
[38]
, RNA ,
(39] 30d
100
5 . 90+ a
< sor ab b
) s L 70+ b
= 60t b
= 50}
40 g/kga % 40+
¥ 30F
80 g/kg & 0|
l@ 10F
0 0 ' 10 ' 20 ' 40 l 80 '
3.2 NSRRI The adding amout of extracts from

[40]

stem and leaf of Aposichopus japonicus (g/kg)

1
Fig. 1 Effects of the extracts from the stem and leaf of ginseng on
the resistance to V. splendidus in Apostichopus japonicus
(P<0.05)
Different letters indicate significant difference(P<0.05) in mean
accumulative morbidity among five groups
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EFFECTS OF GINSENG STEM AND LEAF EXTRACTS ON THE GROWTH,
IMMUNITY AND THE RESISTANCE TO DISEASES IN SEA CUCUMBERS
(APOSTICHOPUS JAPONICAS)

GUO Jun, YU Jun, CHEN Yong-Liang, YANG Xian-Le, HU Kun and CAO Hai-Peng
(Shanghai Ocean University, Shanghai 201306, China)

Abstract: To investigate the actual effects of ginseng stem and leaf extracts in the farming of sea cucumbers (4posti-
chopus japonicas), we conducted experiments to study the growth, immunity and the resistance to diseases in sea cu-
cumbers treated with ginseng extracts. The sea cucumbers had an initial body weight of (4.91+0.17) g, and were fed
with ginseng stem-leaf extracts at the levels of 10, 20, 40 and 80 g per kg for 30 days. Basal diet without ginseng ab-
stract served as the control treatment. The specific growth rates (SGR) of sea cucumbers showed no changes in response
to the increase in ginseng stem-leaf extracts. Compared to the control, sea cucumbers fed with 80 g/kg ginseng stem-leaf
extracts showed significantly higher levels in total coelomocytes count (TCC), respiratory burst (RB) activity, phago-
cytosis, superoxide dismutase (SOD), and total nitric oxide synthase (T-NOS) (P<0.05). Enhancement in phagocytosis
was also observed in sea cucumbers fed with 40 g/kg ginseng stem-leaf extracts (P<0.05). However, there were no sig-
nificant differences in other immune parameters between the 10 g/kg group, the 20 g/kg group, and the control group
(P>0.05). Results of the challenge trial suggested that sea cucumbers fed with 20 g/kg, 40 g/kg and 80 g/kg ginseng
stem-leaf extracts were healthier than the control. The health rate of sea cucumbers fed with 80 g/kg ginseng stem-leaf
extracts was 80.56%, which was significantly higher than the control and the 10 g/kg group (P<0.05). Therefore, we
concluded that the treatment with ginseng stem-leaf extracts might improve the immunity and the resistance to diseases

in sea cucumbers and thus could be used as an immunity enhancer in the farming of the sea cucumbers.

Key words: Sea cucumber; Ginseng stem-leaf extracts; Growth; Immunity; Disease resistance



