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1.3 7k VCI130 () (22kHz, 15~20s)
1.3.1 , 4000 r/min, 4°C 10 min,
(CLS), CLS (AKP)
, 3 (ACP) (LSZ)
, 5 , 5 mx3 mxIm , )
40 kg ,
, 14:00 , Bl 200uL 96
5%, 30 min , 100 pL (
50% 13~15°C, pH7.83~  %1%) 30 min -, PBS 3,
8.14, 5.7~6.8 mg/L ; 200 pL 20min,
: 8 2011 12 540 nm ) 10°
3 « D,
2mL/m’( ) ’ 1.3.4
2 mL/m’( ) 60 d, 20 40
60 , ( 0.001g)

F 1 ERRARHEE LB

Tab.1 Composition of experimental basal diets ’ (Rsa)
Ry = =10 4600,
(%) 60 17 10 7 6 !
1.3.5
1.3.2 spss16.0 (ANOVA)
3 ) , , LSD +
) , (M+£SD)
0.1mL, 2216E 2 %%Ejﬁ*ﬁ
TCBS MRS 2.1 RAMEHET
) ) 20d,
1.3.3 (P 0.05); 40 60d,
20 , , ,
, 1:1 , (P 0.05) . 404,
10 min(3000r/min, 4°C) , 0.1 mmol/L (P 0.05)
PBS , 40 (P 0.05), ( 2
#2 WBAIBEREXRGSMERSHERETILMLSD)
Tab.2 The changes of intestinal microflora after using probiotics(M+SD)
(d) (10° /g (10° /g (10° /g (10* /g
9.35+1.25° 0.85+0.02° 0.38+0.05° 1.35+0.07°
20 10.80+1.32° 1.48+0.10° 0.73+0.26" 1.04+0.12°
10.45+3.35° 0.24+0.06° 2.80+0.76° 3.68+0.42°
10.73+1.17° 0.68+0.13° 3.84+0.15° 3.30+0.12°
40 2.10£0.31° 1.10+0.20° 0.18+0.03° 0.25+0.07"
5.92+0.82" 0.40+0.02° 18.60+3.03° 4.36%0.56
5.45£1.11° 0.51+0.06° 0.48+0.08" 4.40+1.24°
60 7.28+3.15° 0.30+0.04" 0.21+0.03¢ 12.08+1.11°
4.57+0.76 0.21+0.06" 1.91+0.05° 27.70+1.47°

P 0.05)
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2.2 HEIRAT
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*3 HARRESHERE X R SEEMA R R I8(MLSD)

Tab. 3 The effects of lactic acid bacteria and its me-
tabolites on coelomocyte of Apostichopus ja-
ponicus (M£SD)

(10°  /mL)
20d 40d 60 d
20.65+1.14°  25.25£1.45°  26.92+1.57°
18.40£1.02°  28.50+£1.42°  31.64%1.77°
18.55£1.69° 27.30+£0.52°  25.80+1.33°
(P 0.05)
2.2.2
(P 0.05)
40 60 d
( 4 20 40 60d
(P 0.05)
x4 IBESHKRESUMHASKERAREEEENE
i (M+SD)

Tab.4 The effects of lactic acid bacteria and its metabo-
lites on phagocytic activity of coelomocyte (M+SD)
%k

20d 40 d 60d
0.90+0.16"  7.98+£0.32*  6.95+0.33°
1.49£0.26*  7.82+0.60°  6.80+0.30°
0.67£0.20°  3.16£0.28"°  4.76£0.29
* 10° ;
P 0.05)
2.2.3
ACP 1 20 40 60 d
ACP
(P 0.05), ACP
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Fig.1 The effects of lactic acid bacterial and metabolites on
ACP of coelomocytes
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Fig.2 The effects of lactic acid bacterial and metabolites on
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Fig.3 The effects of lactic acid bacterial and metabolites on
LSZ of coelomocytes
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23 HrAkF :

(5) 20~404d, ;
Rsq (P 0.05); 40~60 d,
Rsg (P 0.05) > )
, Rsa ’
#z5 IHBREEEREFYNRSHEE KENZNDMESD) ( )

Tab.5 The effects of lactic acid bacteria and its metabo-
lites on Rsg of Apostichopus japonicus (M£SD)

Rsg ’
0~20d 20~40 d 40~60 d
0.024+0.0046° 0.034+0.011* 0.02620.0028% ,
. . 10-11
0.0290.0082* 0.025+0.0076* 0.03240.0061° (bacteriocin) -t
0.021+0.0081* 0.011£0.0064° 0.015+0.0035°
: (P 0.05) ,
3 Wit ’
, pH
> Ehs )
[1-2,4]
(2]
( 10° ),
, (Lactobacillus
rhamnosus), (3]
(4] He ,
(8]
1 ACP AKP
4 LSZ ,
s ) Gullla
[14]
R Salinas [
[16]
b $% b
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The influence of lactic acid bacteria and metabolites on intes-
tinal microflora and nonspecific immunity of juvenile sea cu-
cumber (Apostichopus japonicus)

GONG Kui'?, WANG Bao-jie!, LIU Mei', JIANG Ke-yong', QIU Chu-wen'?,
LUO Zuo-yong'?, FAN Rui-yong®, WANG Lei’
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2 Graduate University of

Chinese Academy of Sciences, Beijing 100049, China; 3. Qingdao Ruizi Rare Seafood Development Co., LTD,
Qingdao 266400, China)

Received: Oct.,25, 2012
Key words: Apostichopus japonicus; lactic acid bacteria; intestinal microflora; nonspecific immunity; Rsg

Abstract: A 60-day feeding experiment was conducted to evaluate the effects of lactic acid bacteria and its me-
tabolites on bacteria of intestine, nonspecific immunity and growth of juvenile sea cucumber with initial body
weight of (2.74 + 0.17) g. Lactic acid bacteria and metabolites were added in the basal diet with 2 mL/m” (translated
by farming water). Compared with control group, the lactic acid bacteria and metabolites added to the feed signifi-
cantly reduced the number of intestinal Vibrio and E. coli (P 0.05). The diet containing lactic acid bacteria and
metabolites can increase the activities of acid phosphatase, alkaline phosphatase, and lysozyme significantly. There
was no significant difference in activities of immune enzyme between the experimental groups. The results showed
that the specific growth rate (Rsg) of sea cucumber in the experimental groups were significantly higher (P 0.05)
than that of the control group. These results indicated that both lactic acid bacteria and metabolites play an impor-
tant role on intestinal microflora balance, nonspecific immunity and growth of sea cucumber, but the difference
between the experimental groups was not significant. The metabolites may play a major role of probiotics in the

process of sea cucumber farming.
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