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0.25 mg/mL, 5 , )
0.1 mg/mL 3-2 ,
, 15
MIC  0.525 umol/L( ) 151
1.2 (weight gain rate, WGR, %) =(
( - )>< 100/
), , (survival rate, SR, %) = ><100/
1 1 kg (specific growth rate,
5 10 20 50mg 3-2, 1 SGR, %/d) =(In —In )/
100 mg ( ) R >=<100
2 1.5.2
s , 250 mL 0.5% BC-2800
9 b ( )
. , 9
F 1 ERARIAYHE R (KT EA)
Tab. 1 Basic composition of basal diet (air-dry basis) % , , 10% , 5000
composition contents r/min 15 min,
crude protein 343
crude ash 12.5
crude fiber 6.3 (SOD) (CAT)
calcium 1.8 10% 5
total phosphorus 1.2 (LZM)
common salt 1.9 [12]
moisture 11.5
. 15.3 (Aeromonas
lysine 1.9
hydrophila) )
1.3 )
(genetically improved farmed tilapia, ,30 18h
GIFT) ) 1200 , 4 000 r/min 5 min,
(8.1620.19) cm, (10.68+£0.53) g ,
, 6 , 2 , 15 ,
100 , 7d 0.8 5 mm
m’ , , pH 7.91%0.03, 10° CFU/g , 54
23%1) , (5.81%0.07) mg/L, (0.10%= , (mortality rate, MR)
0.01) mg/L, 12L 12D 3 1.6
s 8:00 13:00 18:00, SPSS 13.0 ,
1.5% 2%, ; (x)=x= (SE) P=0.05
1.5h . 1/3,
56d 2
14 2.1
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Tab. 2 Effects of different groups on growth and feed efficiency in tilapia (GIFT)

n=4;X + SE
o /(mg-kg™") florfenicol /(mgkg™) antimicrobial peptide
maex
100 5 10 20 50 control
L . & 10.47+0.05° 10.64+0.06" 10.91+0.11° 10.90+0.02° 10.62+0.19* 10.55+0.12°
initial weight
i . ‘e 18.7040.17° 21.30+0.36" 19.70+0.31° 18.97+0.26% 18.29+0.12¢ 18.62+0.12¢
final weight
0,
SR 1% 97.5+0.5% 98.5+0.5° 97.5+0.5% 97.5+0.5% 97 96.5+0.5°
0,
WGRM’ 77.08+1.56% 99.79+3.39* 82.2842.89° 75.60+2.46% 71.8441.20° 75.60+1.31%
. / 1.04+0.02¢ 1.4£0.03" 1.05+0.03¢ 0.99:0.02% 0.97+0.02¢ 1.01£0.02%¢
(%-d™") SGR
(P<0.05); (P<0.01).

Note: In the same line, the adjacent letter superscripts mean significant difference (P<0.05), and the isolated letter superscripts mean ex-
tremely significant difference (P<0.01).
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, 20 mgkg 2.2.2 SOD
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, 10 mg/kg
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5 ’ : LZM
, ’ , LZM )
10 mg/kg 5 mg/kg 20 mg/kg ,50mg/kg  LZM
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Tab. 3 Effects of different groups on white blood cell (WBC), blood platelet (PLT), red blood cell (RBC) and hemoglobin
(HGB) in tilapia (GIFT)

n=4;X = SE
1 /(mg-kg™") florfenicol /(mg-kg™) antimicrobial peptide
index
100 5 10 20 50 control
011 / 84.60+9.70° 87.70+7.00" 68.50+5.20™ 60.95+7.15™ 55.65+6.35° 66.20+10.30*
(x10°-L™") WBC
A / 105.33+16.15° 101.25+14.35% 105.00£13.71° 106.25+9.88" 113.50+20.77* 109.00+7.51*
(x10°L™") PLT
S ! 2.21%0.29° 2.40+0.04 1.95+0.12° 1.71£0.13° 1.84+0.09° 1.85+0.16"
(x10"*L™") RBC
O / 130.50+14.50* 138.50+1.50" 109.50+1.50" 98.00+2.00° 110.50+9.50"° 114.50+10.50*
(g'L”") HGB
(P<0.05); (P<0.01).

Note In the same line, the adjacent letter superscripts mean significant difference (P<0.05), and the isolated letter superscripts mean ex-
tremely significant difference (P<0.01).

x4 TRELEAIFFREH CAT. SOD FEMLURMFES LZM jE RIS
Tab.4 Effects of different groups on enzyme activities of catalase (CAT) and superoxide dismutase (SOD) in liver and
lysozyme (LZM) in serum
n=4; X + SE; U/mL

index /(mg-kg™") florfenicol /(mg-kg™") antimicrobial peptide
100 5 10 20 50 control
CAT 801.08+36.65% 1216.53£100.18*  1199.43+167.08° 895.85+£60.75"  661.83+229.151° 780.73+124.91°
SOD 101.30+2.40° 107.35+6.85° 86.87+10.44" 91.45+7.63" 80.71+2.66" 83.78+12.22°
LZM 328.57+42.86" 266.67+33.33" 273.81+40.48° 290.48+4.76"  171.43£38.10° 290.48+14.29*
(P<0.05); (P<0.01).

Note In the same line, the adjacent letter superscripts mean significant difference (P<0.05), and the isolated letter superscripts mean ex-
tremely significant difference (P<0.01).

x5 FHEAKSEHRENEIBREATEERTEHEM
Tab.5 Effects of different groups on the death rates of tilapia (GIFT) after injected Aeromonas hydrophila

n=2; X+ SE
ind /(mg-kg™")  florfenicol /(mg-kg™") antimicrobial peptide
index
100 5 10 20 50 control
0,
. _M’ 72.15+7.85 41.45+1.45° 44.20£2.50° 45.55+1.15"  66.65+13.35° 73.35+6.65°
MR after injection
0,
. . /.A) 0 0 0 0 0 0
MR without injection
(P<0.05); (P<0.01).

Note In the same line, the adjacent letter superscripts mean significant difference (P<0.05), and the isolated letter superscripts mean ex-
tremely significant difference (P<0.01).
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Effects of recombinant antimicrobial peptides on growth and immu-
nity in tilapia (GIFT)

JIANG Shan'?, WANG Baojie', LIU Mei', JIANG Keyong', GONG Kui'?, WANG Lei'

1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. Graduate University, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Antimicrobial peptides have attracted considerable attention because of their potential use for therapy
and prophylaxis. We evaluated the effects of dietary supplementation with recombinant antimicrobial peptide on
growth, immunity, and performance in the protest test in tilapia (genetically improved farmed tilapia, GIFT) (ini-
tial body weight 10.68 g+0.53 g). The fish were divided into six treatment groups and fed experimental diets con-
taining 0, 5, 10, 20, or 50 mg/kg recombinant antimicrobial peptide (RAP) derived from Fenneropenaeus chinensis
or 100 mg/kg florfenicol for 56 d. Weight gain, red blood cell numbers, and catalase activity were significantly
higher in the groups supplemented with 5 and 10 mg/kg compared with the control. The specific growth rate was
highest in the group given 5 mg/kg RAP. Liver superoxide dismutase activity and serum lysozyme activity were
significantly lower in the group given 50 mg/kg RAP than in the control. Supplementation with 100 mg/kg flor-
fenicol increased the number of red blood cells, but had no effect on the other indexes. Following infection with
Aeromonas hydrophila, the death rate was significantly lower in groups fed between 5-20 mg/kg RAP than in the
control. The survival was highest in the group fed 5 mg/kg. Our results suggest that dietary supplementation with
appropriate levels of antimicrobial peptide improves growth, immunity, and performance in the protest test in tila-
pia. However, increasing the dose can lead to negative effects on growth and enzyme activity. Therefore, we rec-
ommend that supplementation should not exceed 20 mg/kg. Our results provide insight into the proper application
of recombinant antimicrobial peptides to tilapia.
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