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1 , 0.8 m 9:00 14:00
. 2.5%~3.5% )
| 25~28 , pH 6.8~7.4,
4.5 mg/L
B_ 5
2 ,
90%
. 50 g 600 5
, ) , 40
, DGP80-B
0.1 mL
1, 4 B- o
, 10 mg/kg 20 mg/kg
(0 0.1% 0.2% 0.4%)
40 mg/kg 80 mg/kg(B- / ) B-
’ B_ )
0.1 mL B-
£1 HEMOINERESRIEEERS 4h 8h 12h 24h 2d 3d 4d 5d 7d
Tab.1 Composition and nutrient level of foundation diets 9d
%, dry basis 1.2.2
. . . . 2 4 000 r/min 15 min,
ingredients content nutrition composition  content
, , 2 mL )
o 25.0 [(MJkg™) 12.7
white fish meal energy , ,
red fish meal 20.0 crude protein 38.7 4C
fil;
25.0 . 7.8
wheat flour crude lipid 420 7, 3 , 20
. . 1.5 .
choline chloride ’ >
- 1d Omg/kg 10mgkg 20 mgkg
premix’ ' 40 mg/kg 80 mg/ke(p- / ) B-
Ca(H>PO,) = : B- ,
0.1 mL; 5d
" 9.0
soy ot 40 mg/kg B- kg
soybean meal 160 5 mL (1.72>
L eewrr (mg: 10 CFU/mL), 1 3 5 7 9d
K 28.0; Ca 282.0; Mg 9.0; Zn 3.5; Fe 24.0; Cu 1.8; 1 0.25; Se 0.02;
VA 8 000 IU; VC 200; VD 900 IU; VE 60; VK 5; VB,15; ’
100; 160; 40; VB¢ 20; VB, 5; 100. 123 B- L2
Note:““*?7 — The premix provides mineral and vitamin for a kilo- (SOi
gram of diets (mg): K 28.0, Ca 282.0, Mg 9.0, Zn 3.5, Fe 24.0, Cu
1.8,10.25, Se 0.02, VA 8 000 IU, VC 200, VD 900 IU, VE 60, VK 317)g @_@ 300 ’ 5 >
5, VB,15, nicotinic acid 100, choline chloride 160, pantothenate 3 20
acid 40, VB4 20, VB, 5, inositol 100.
B-1, 3 fil; , p-
1.2 >
1.2.1 B- i 0.1% 0.2% 0.4% ,
3d ,56d ,

15 2 m,
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Fig. 1 Effects of intraperitoneal injection of different doses of B-glucan on superoxide dismutase activity in serum of Takifugu ob-
scurus
Means with “*” are significantly different compared with the control group(P<0.05).
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Fig. 2 Effects of intraperitoneal injection of different doses of B-glucan on catalase activity in serum of Takifugu obscurus

Zyme activity

lyso!

VNG 2 / (UmL)

Means with

4h 8h

o

are significantly different compared with the control group(P<0.05).

B-HIH BRI / (mg kg 'BW)
B-glucan supplement

K BE4H cont.
210
| 20
W 40
u 50

24 h 2d 3d 4d 5d 7d 9d
IRCREIRHE] sampling time

B- fi
wx (P<0.05).

Fig. 3  Effects of intraperitoneal injection of different doses of glucan on lysozyme activity in serum of Takifugu obscurus
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Fig. 4 Effects of intraperitoneal injection of different doses of glucan on total serum protein in serum of Takifugu obscurus
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Fig. 5 Effects of intraperitoneal injection of different doses of glucan on complement C; content in serum of Takifugu obscurus
are significantly different compared with the control group(P<0.05).
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Tab. 2 Effects of doses of B-glucan on the survival rate of Takifugu obscurus

%; n=3; X+SD

p- / /d  days after injection of A. hydrophila
(mg-kg 'BW)
B-glucan 1 3 5 7 9
cont. 100 100 96.6%+1.53 96.6+1.53 93.343.43
0 98.3%1.03 73.343.34% 48.33.16%* 35.6£3.14%* 16.6+£3.31%*
10 100 90.0+1.41 78.34+2.65% 63.3+£2.45% 43.443.32%
20 100 95.0%2.61 75.043.53* 65.041.49* 45.041.64*
40 96.6+1.21 88.3%+4.51 71.6%2.46% 61.6%3.75% 46.66.71%
80 98.3%2.21 85.042.34 71.6%+4.31% 55.043.42% 41.7%1.75%
Rt (P <0.01); «“*» (P <0.05).

Note: Means with “**” are significantly different compared with control group(P<0.01); means with

with the control group(P<0.05). The control means the trial of normal saline.

“*7are significantly different compared
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Tab.3 Effects of administration time of B-glucan on the survival rate of Taki fugu
%; n=3; X£SD

B- / (mg - kg'BW) /d  days after injection of A. hydrophila
P -glucan 1 3 5 7 9
cont. 100 100 96.6%1.53 96.6%1.53 93.3%3.43
0 98.3%+1.03 73.33.34% 48.343.16%* 35.643.14%* 16.6=3.31%*
40
. 96.6+1.21 88.3+4.51* 71.6%2.46* 61.643.75% 46.6x6.71*

( 1d one day in advance)

4

( 54 (; d in advance) 100 71.0+2.61* 51.643.23%* 40.7%1.49%* 25.0=*1.64**

s (P<0.01); «“*~ (P <0.05).

Note: Means with “**” are significantly different compared with the control group (P<0.01); means with “*”are significantly different com-
pared with the control group(P<0.05).
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2.3.1 fi 56 d ,
4 B- 56 d )
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Tab. 4 Effects of doses and administration route of B-glucan on the growth of Takifugu obscurus

n=3; X£SD
B- /% /g /% 1% /%

dosages administration by oral final body weight WGR survival rates SGR FCR

0 (cont.) continuous 71.5243.64 43.45+1.23 97.54+1.02 0.66+0.03 3.53%0.11
0.1 continuous 76.324+2.91 42.15+1.32 98.56+1.05 0.63+0.01 3.234+0.17
0.2 continuous 81.21+2.41 45.344+1.28 96.43+1.08 0.59+0.04 2.8940.10
0.4 continuous 82.51+3.15 46.42+1.34 98.42+1.04 0.64+0.02 2.8440.12
0.2 3d 3 d interval 74.15+2.14 44.98+1.54 97.41+1.09 0.63+0.04 3.51%0.16

x5 P-AREAEBURBRRAXNMBYRAHIEFREREHFMN

Tab. 5 Effects of doses and Administration route of B-glucan on the non-specific immunity of Takifugu obscurus

n=3; X£SD
_ 0, . -1 . -1
P % L AU-mL ) fedL™) SOD(U-mL™")
dosages administration lysozyme activity total serum protein
0 (cont.) continuous 84.54=+4.74 1.2120.04 77.43%1.85
0.1 continuous 90.4346.84 1.67%0.06* 83.74%2.19
0.2 continuous 114.6445.83* 1.73%0.07* 98.45+3.21%*
0.4 continuous 109.4348.43* 1.6320.10* 105.4544.32%
0.2 in3d interval 108.8546.54* 1.7240.03* 95.5342.14*
o (P <0.05).

)

Note: means with are significantly different compared with the control group(P<0.05).
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Effect of B-glucan on the non-specific immunity and growth of Taki-
fugu obscurus

WANG Yonghong', ZHANG Hongye', GUO Zhenglong®, ZHANG Yuging', YANG Xiaoyu?, CHEN Ligiao',
ZHOU Zhongliang'

1. School of Life Science, East China Normal University, Shanghai 200062, China;
2. Jiang Su ZhongRun Agriculture Development Co., Ltd., Nantong 226634, China

Abstract: Takifugu obscures is a special economic species in China. Under the artificial aquaculture, the toxicity in
this species decreases, which makes the fish consumption more widely than before. But the ability of anti-diseases
decreases under aquaculture condition, which restricts the development of the aquaculture industry for this species.
We used healthy juvenile specimens of T. obscures at body weight about 50 g. According to the requirement of this
study we designed item trials with 3 replicates for each. The fish were administered B-glucans either by injection
or orally (in feed). We subsequently experimentally infected each individual with Aeromonas hydrophila at various
times after injection with B-glucan. We observed an increase in serum lysozyme (LZM), catalase (CAT), total se-
rum protein (TSP), and superoxide dismutase (SOD) (P<0.05), but not complement 3(C3). Intraperitoneal injec-
tion of B-glucan significantly enhanced survival. Oral administration of B-glucan enhanced non-specific immunity
(P<0.05), but had no effect on weight percent gain (WPG) and specific growth rate (SGR) (P>0.05). There was no
difference in the non-specific immune response between groups that received continuous administration and those
that received a single dose. Thus, we recommend use of a single injection to prevent immunological suppression.
Key words: Takifugu obscurus; p-glucan; non-specific immunity; growth
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