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Hfects of flavomycin on growth performance ,microbial ecology and
immunity of Nile tilapia

1 H 1 +1 . 2
XU Yong ,HU Ca-hong” ,XIONGLi" ,XIA Mei-sheng
(1 College of Animal Science, Zhejiang University, The Key L aboratory of Molecular Animal Nutrition of Ministry of Education,

Hangzhou, Zhejiang 310029, China;2 Department of Earth Science, Zhejiang University , Hangzhou, Zhejiang 310027, China)

Abdgract : A total of 180 Nile tilapia at an average initial body weight of 3.9 g were randomly allocated
to 2 treatments ,each of which had three replicates of 30 fish/ tank and was used to investigate the eff ects of
flavomycin on growth performance ,intestinal microflora and immunity by providing applicable evidences of
flavomycin in aquaculture. The fish received the same basal diet and flavomycin was added to the basal diet
at 4 mg/ kg. Compared with the control ,supplementation with flavomycin significantly increased average
daily weight gain and specific growth rate by 11.11 % ( P<0.05) and 5.38 % ( P<0. 05) ,respectively. Sup-
plementation with flavomycin had a tendency to improve feed conversion ratio ,protein efficiency ratio and
survivor ratio ( P>0.05) . Addition of flavomycin sgnificantly reduced the total intestinal aerobic bacterial
counts. However ,the total aerobic bacterial counts of the skin and gill as well as the composition of micro-
florafrom the skin,gill and intestine were not affected by flavomycin. Addition of flavomycin improved the
phagocytic activity of leukocytesof Niletilapia ( P<0.05) and had no significant effect on phagocytic i ndex
of leukocytes,lysozyme activity ,percentage of erythrocyte C3b receptor and erythocyte active rosette of T
lymphocyte of Nile tilapia. Supplementation with flavomycin promoted growth performances and immunity
in Nile tilapia.
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(Flavomycin)
1
) 1.1
; , (Flavomycin) : )
; , 4%
[12]
[6]
[35] 1
1
Table1 Ingredients and nutrient compostion of diets
/(g kg™ 1)
Ingredients Content Nutrition compostion Content
Fish meal 100 /(MJ - kg~ ') Grossenergy 18.1
Soybean meal 300 / (g- kg™ 1) Crude protein 352
Rapeseed meal 250 /(g kg™ 1) Crude lipid 25
Wheat middlings 260 /(g- kg~ 1) Fibre 68
Corn oil 20 /(g- kg~ 1) Ash 111
Vitamin premix 10
Minera premix 50
Carboxymethyl cellulose 10
B1 19/ kg, 29/ kg, Bs 19/ kg, B120.2 g/ kg, A 0.4 9/ kg, D30.04 g/ kg,
K18 g/ kg, 0.59/ kg, 4 g/ kg, 40 g/ kg, 15 g/ kg, E6 g/ kg, 600 o/ kg, C50 g/ kg;
509/ kg, 75 d/ kg, 160 o/ kg, 100 ¢/ kg, 14.4 g/ kg, 17.6 g/ kg,
1.76 g/ kg, 0.8 g/ kg, 0.16 g/ kg, 0.005 g/ kg, 0.015 g/ kg

Note:Vitamin premix thiamine 1 ¢/ kg,riboflavin 2 g/ kg ,pyridoxine 1g/ kg,cobaamin 0.2 ¢/ kg,retina 0. 4 ¢ kg,cholecalciferol 0. 04
o/ kg ,phylloquinone 8 g/ kg ,folic acid 0.5 g/ kg ,calcium pantotheniate 4 g/ kg ,inostol 40 g/ kg ,niacin 15 g/ kg ,tocopherol 6 g/ kg,
choline 600 g/ kg ,ascorbic acid 50 g/ kg. Mineral premix Nad 5 g/ kg ,MgSO4 75 g/ kg, KH2PO4 160 g/ kg ,Ca( H2PO4) 2 100 g/ kg,
FeSO4 14.4 g/ kg,(CH2CHCOO) 2Ca - 5H20 17.6 ¢/ kg,ZnS0O4 - 7H20 1.76 / kg ,MnS04 - 4H20 0.8 ¢/ kg,CuSO4 - 5H20 0. 16
o/ kg,Cod2 - 6H20 0.005 ¢/ kg,KIO3 - 6H20 0.015 ¢ kg.

1.2 2 1,
3.90 g ,
180 , 14 d , :
2, ( ), (DWGQ/g=(BW: - BW)/ T,
4 mg/ kg ( (SGR)/ %= ((InBW: - In BW:)/ T) x
) (2.7 3 30 100 %,
8 (PER) = (BW: - BWi)/ (FI x PO,
(100 cm x 50 cm x 50 cm) (FCR) = FI/ (BWi + BW,- BW) ,
, 10 (SR)/ %= (SN¢/ SNi) x100 %
L/ min , 25 28 ,ACO-318 ,BW; (9) ,BW; (9) ,
24 h , 6.5 8.0 BW (9);T (d);
mg/L pH 7.2 7.4 , 13 FI (9 ,PC
, 0.01 g, 08:00 (g) ,SN; SN
16:00 2 3.5% 1.3
30 min , 24 h
: 10 , 30 , 60
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4
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1.4
3 5 1 4
, 10
, 3
(FWA) , 28 30 24
48 h (A(/9) , lgA
30 300 ,
3 5 ,
FWA , 28 24 48 h 4
[9-10]
1.5
1.5.1 (1)
,28 24 48 h
(8.5 g/ kg) , ,
1% ,28 24 h,
3.47x10°/ mL , 4
(2)
[11] 2500 L ,
100p L (
3.47 x10°/ mL) , 28 60
min, 10 min 1, ,1 500 r/ min
5min, , ,
3 , 3min,
5 min, )
(PP)
(PI) :
PP/ %= (100
) X100 % ,PI = ( )/ (

1.5.2 (1)

[12] 37 ,
LB 48 h, 0.01 mol/L
pH7.0 PBS , PBS 3
3 ;
pH6.4 0.67 mol/L PBS 30 %
40 %( 530 nm) ,
(2) [13]
(
) 0.1mL, 25 5
min, 2.8 mL , ,
2min 1 5mol/L KOH ,
0.5 cm 640 nm
T1 0.1 mL, 1 5
mol/L KOH .25 5 min
2.8 mL , 2
min To AT=(Ti- To) AT
1.5.3 Can (4]
1 (1) 5
) , 8.5¢g/L
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(2 Can
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100u L ,28
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(1500 r/ min,10 min) 2 ,  Hanks (P>0.05)
3x10°/ mL (2) 2
(SRBC) , Hanks 3 , 6 x 10’ Tahle2 Hfect of flavomycin on the growth performance
/ mL (3) of Nile tilapia
1o0vL , SOML, ! Index Control Flavomycin
(500 r/ min,5 min) , , g
Initial body weight 4.08+0.08 3.97+0.06
: 0.8% 100 /g
. 29.46+1.75b 31.88%+2.43 a
y L ,4 15 min , , 3 Fina body weight
. . g
, 3 min, 5min (4) Average daily weight gain 0.45£0.01b 0.50%£0.02a
! %
, T E Spedfic growth rate 3.53+0.03b 3.72+0.1la
( ! ! 3 3 Protein efficiency ratio 1.41£0.17 1.53+0.08
1 ) E | %=
/ ( + Feed converson ratio 1.38+0.11 1.29+0.07
! %
) x 100 % Survivor ratio 94.44+1.93 96.67%3.34
1.6 (P<0.05)
t , “ + ” Note:Different letters in the same row mean significant differ-
ence ( P<0.05). Thefollowing tables are the same.
2 3
51 Table 3 Hfectsof flavomycin on total aerobic
' bacterial counts of the skin,gill and intestine
2 y ]
Ig A
Group Skin all Intestine
11.11 %( P<0.05) 5.38%(P<0.05); Control  3.94+0.39 5.24+0.38 6.47+0.51a
= . 4.09£0.42 5.08+0.43 5.41+0.52b
' avomycin
’ (P>005) 2.2.2 4 ,
2.2
2.2.1 3 )
(P<0.05),
4

Table 4 Hfects of flavomycin on the composition of microflorafrom the skin,the gill and the intestine of Nile tilapia

Sample  Group Aer Ps Ha Mor Aci Ent Mic Alc Bac Vib Other
36.1+3.8 5.4+4.6 30.9t2.5 6.2+1.1 9.4+1.1 53+0.9 6.1£0.8 0.6+0.1
Control
Sdn . 37.8+4.3 4.1+5.8 32.3+3.1 4.7+1.3 85+1.0 4.3+1.1 7.2+1.1 1.1+0.6
Havwomydn
Control 13.1+1.5 12.7+1.4 34.2+4.1 13.2+2.1 9.7+1.5 4.4%0.8 - 6.6£0.8 5.6x0.6 0.5+0.3
al . 14.5+1.3 11.9+1.6 33.9+5.2 12.8+1.9 10.5+1.2 3.9%0.6 - 7.1+1.2 4.2%0.8 1.2+0.8
Havomydn
Control 40.2+4.1 10.4+1.6 9.8+1.1 - 4.1+1.1 18.6+3.7 3.5+1.5 6.6+1.1 5.3+1.3 1.5+1.2
Inte
stine A . 37.4+4.5 12.8+2.1 8.6+1.4 - 2.9+1.4 15.2+3.5 2.2+1.2 7.7+1.5 21+0.8 6.5+1.1 3.6+2.3
awomydn
- JAer. Pse. :Ha. :Mor. JAdi. Ent. ' Mic.
JAlc. :Bac. :Vib.

Note: - . Not detected; Aer. Aeromonas; Pse. Pseudomonas; Fla. Flavobacterium ; Mor. Moraxella; Aci. Acinetobacter ; Ent. Enterobacteri-

aceae; Mic. Micrococcus;Alc. Alcaligence;Vib. Vibrio ;Bac. Bacillus.
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Table5 Hfectsof flavomycin on immunity of Nile tilapia
. 1 Cap T E
. /g mL-1)Lysozyme ! % ! %
! %
Group Phagocytic Phagocytic Percentage of Percentage qf
orcent index erythrocyte erythocyte active
P Serum Body mucus Cap receptor rosetteof T
Control 9.64+1.05b 1.56+0.35 87.36+12.43 315.26 +20.19 10.83+1.31 7.25+1.43
. 14.75+4.08 a 1.78+0.16 93.72+17.98 326.08 +26.17 11.19+0.68 7.98+1.78
Havomycin
[18-19]
3 [20]
3.1
[4]
53.2% 38.2%, (21) ,
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Cav T E [ - 1
,2003 ,8(5) :7-8.
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