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Effects of Enterococcus faecium on the Growth Performance,Serum Biochemical

Parameters and the Structure of Cecal Microflora in the E. coli-challenged Broilers

CAO Guang-tian', DAI Bing', ZHANG Ling-ling', ZENG Xin-fu*, YANG Cai-mei'*
(1. College of Animal Science and Technology, Zhejiang A & F University » Hangzhou
311300, China; 2. Zhejiang Huijia Bio-technology Co., Ltd. , Anji 313300, China)

Abstract; The present study was conducted to investigate the effects of Enterococcus faecium
administration on the growth performance, serum biochemical parameters and cecal microflora’s
structure in E. coli-challenged broilers. A total of 360 1-day-old White Feather chickens with the
approximative body weight were randomly divided into 4 groups, six replicates (15 birds per rep-
licate) in each group: negative control (NC), positive control (basal diet, PC), E. faecium-fed
(E. {) and antibiotic-fed birds (Anti). The birds in PC, E. f and Anti groups were challenged
with E. coli K88 on d 7, the whole test lasted for 28 d. And the serum levels of complement
components and immunoglobulins were measured by the specific kits, while the change of cecal
microbiota was determined by PCR-DGGE. Data showed that: 1) The birds in E. f group had
significant higher body weight than that of birds in NC and PC groups on d 14, 21 and 28(P<C0.05);
The birds in E. f group had significant higher ADG than that of birds in NC and PC groups
during d 10-14, 15-21 and 10-28 (P<C0. 05). 2) The birds in E. f and Anti groups had significant
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higher level of serum IgA than that of birds in NC and PC groups on d 14, 21 (P<C0.05); Birds
in E. { and Anti groups had significant higher level of serum IgG than that of birds in NC group
in d 10-28(P<C0.05). 3) Compared with birds in PC group, birds in E. { group had significant
higher C3 concentration on d 21 (P<C0. 05). The birds in PC, E. { and Anti groups had higher
serum lysozyme than that of birds in NC group on d 10, 14 and 21 (P<C0.05). 4) Compared with
the birds in PC group, birds in E. { group had significant higher Shannon index of cecal microflora
(P<C0.05) on d 28. In conclusion, the dietary Enterococcus faecium improved the growth

performance, serum immune parameters and changed the diversity of cecal intestinal microflora in

the E. coli K88-challenged chicken.

Key words: Enterococcus faecium ; growth performance; serum biochemical parameters; intesti-

nal microflora; E. coli K88; broilers
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Table 1 Composition and nutrient levels of the basal experi-
mental diet (air-dry basis) %
Item Content
Ingredient
Corn 61.50
Soybean meal 27.50
Fish meal 5.00
Soybean oil 2.00
Premix 4. 00
Total 100. 00
Nutrient level
/(M] + kg”") AME 12.54
CP 21.00
Lys 1.22
+ Met+Cys 0.98
Ca 1. 00
AP 0.47
: VA 1 500 1U; VD, 200 1U; VE 10
1U; VB, 3.5 mg; 10 mg; 30 mg; 10 pg;
1 000 mg; 0. 15 mg; 0.5 mg; 1.5 mg;
VB 3. 0 mg; 80 mg; 40 mg; 60 mg; 0. 18 mg;

8 mg; 0.15 mg

Premix supplied per kilogram of diet: vitamin A (retinyl ace-
tate) 1 500 IU; cholecalciferol 200 1U; vitamin E (DL-oto-
copheryl acetate) 10 1U; riboflavin 3. 5 mg; pantothenic acid
10 mg; niacin 30 mg; cobalamin 10 pg; choline chloride
1 000 mg; biotin 0. 15 mg; folic acid 0. 5 mg; thiamine 1. 5 mg;
pyridoxine 3. 0 mg; Fe 80 mg; Zn 40 mg; Mn 60 mg; 1

0.18 mg; Cu 8 mg; Se 0. 15 mg



964

49

1.2
(HJEFO005, )
K88 [19] o
1.3
7,10,14.21 28 s ,
1.4
10,14.21 28
2 ,
) EP
—80 C PCR-DGGE o
1.5
IgA. IgE. IgM
ELISA ( ,
) ; C3.C4
( ) )

1.6 PCR-DGGE
(16S rRNA V3 )
PCR-DGGE o

, 12 4
o DNA
Mobio (Mo Bio, Laboratories, Inc. , Carls-
bad, CA, USA), Mobio
. PCR GC-338F (5'-ACTCCTACGG-

GAGGCAGCAG-3") 534R (5'-ATTACCGCG-
GCTGCTGG-3"), 50 ul. :
10 X PCR Buffer 5 pL,dNTP Mixture(

2.5 mmol « L") 4 ul, 338F(20 ymol « L™")
1L,  534R(20 pmol « L™') 1 4L,  DNA
2.5 ng,TaKaRa rTaq(5 U+ uL.7") 0. 25 pL,ddH,O

50 uL, PCR 94°C 10 min,
30 (94 °C 60 s, 55 °C 605,72 C 90 s),
72 °C 10 min, PCR 2%

DGGE 8%,

30% ~ 60% (100%

7 mol » L7! 40% (v/v) )

140 V 450 min, ., UMAX
Power Look 1000 (Techville, Inc. , Dal-
las, USA) DGGE . ,

BioEdit7. 0 (Bio-Rad Canada, Mississauga, ON, Can-

ada) \Phylip4. 0  MEGAS3. 1 .
1.7
SPSS 16. 0
(One-Way ANOVA), Duncan
,  P<C0.05
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2 )
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, 1gG
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4 , 21 JE !
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P=0.01), , 21
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Table 2 Effects of Enterococcus faecium on body weight and average daily gain in broilers

Experimental treatment Statistics
/d

Item Age P
NC PC Anti E. f SEM P-value
/g 7 246. 8 251.3 249.0 250.0 1. 897 0. 494
BW 10 325.3 314.9 325.8 328.3 2.844 0.357
14 387. 8% 369. 9° 398. 4% 413. 8 3.515 0.001
21 730. 9° 699. 3¢ 764. 5" 872. 0 9.901 0.001
28 1 200. 3¢ 1 139¢ 1272 1 368.7° 16.18 0.001
/ 10~14 17. 45" 16. 05° 18. 05" 19.01° 0. 289 0.001
(g+db 15~21 48.99° 44.7¢ 49. 61 63. 04 1.413 0.001
ADG 22~28 65. 96" 56. 29° 68. 43" 68. 96° 1.155 0.001
10~28 40. 89° 37.75° 42, 45" 48. 20" 1.138 0. 006

(P<C0.05), (P>0.05),

Different letters in the same row means significant difference between treatments (P<C0.05), the same letter in the same row

means no significant difference between treatments (P>>0. 05). The same as below

3
Table 3 Effects of Enterococcus faecium on the levels of serum immunoglobulins in broilers pg e mL™!
Experimental treatment Statistics
/d
Item Age P
NC PC Anti E. { SEM P-value
A 10 60. 7" 80. 7* 84.7° 85.22° 2. 894 0.003
IgA 14 81. 8" 93.6" 133. 8° 151. 3¢ 6.651 0.001
21 149. 8¢ 195. 6" 251. 6° 253.6° 9. 994 0.001
28 238.5¢ 264. 2" 284. 9" 309. 8° 6.413 0.001
G 10 187. 6" 261.0° 259.9° 263.2° 9.453 0. 004
IgG 14 261. 0° 286. 7" 318.4" 339.5° 9.299 0. 008
21 342, 2° 372.4% 396. 9" 419. 7 9.019 0.008
28 342.1° 380. 3* 404, 5° 419. 1¢ 9. 883 0.024
M 10 76.0" 95.23* 76. 8" 103. 5% 3.525 0.006
IgM 14 108. 1 113.5 107.3 114.3 4,027 0. 910
21 138.0 140.0 135.4 150. 5 4.336 0.984
28 92. 8" 122. 7 113. 3 123.0° 5.019 0.108
(0.093 mg * mLL™" ws. 0.069 mg » mLL™', P=0. 019; (1.429.1. 684,1. 673 ng » mL™" wvs.
0.162 mg * mLL™! ws. 0.118 mg+* mlL™', P=0. 010), 1.216 ng e mL™'; 1.573.2. 164,2. 029 ng » mL™!
, vs. 1,269 ng e mLL™'; 2.059.2.012,1. 997 ng » mL™!
. vs. 1.548 ng e« mL™'; P=0.001), ,10~14
10 21 , N s

, (1.684,1 673 ng « mL™" ws.
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1.429 ng « mL™'; 2. 164,2. 029 ng » mL ™' wvs. .
1.573 ng e mL™'; P=0.001), ;
4
Table 4 Effects of Enterococcus faecium on serum complement components and lysozyme in broilers
» Experimental treatment Statistics
Item Age P
NC PC Anti E f SEM P-value
3/ 10 0.067 0.071 0.073 0. 088 0.003 0.122
(mg + mL™") 14 0. 084 0.091 0.105 0. 101 0. 004 0.257
C3 21 0.255* 0.209" 0. 245* 0.263* 0. 007 0.033
28 0.218 0.195 0.233 0.246 0.007 0.108
4/ 10 0. 037 0.032 0.037 0.036 0.002 0. 837
(mg+ mL™") 14 0. 049 0.051 0. 044 0.052 0.001 0.169
C4 21 0.073" 0.104" 0. 069" 0. 093" 0. 005 0.019
28 0.122° 0.156° 0.118" 0.162° 0.006 0.010
/ 10 1.216¢ 1.429" 1. 684° 1. 673" 0.048 0.001
(ng+mL ") 14 1.269° 1.573" 2.164° 2.029° 0.071 0.001
Lysozyme 21 1.548" 2.059° 2.012° 1.997* 0.052 0.001
28 2.019 1. 988 2.246 2.157 0. 281 0.095
2.4 28 o
s
5 1 ,28 « 2, ,
o s o
5 PCR-DGGE
Table S Diversity index of cecal microflora community based on the PCR-DGGE DNA fingerprinting
Experimental treatment Statistics
/d
Ttem Age P
NC PC Anti E ! SEM P-value
(ND 28 31° 25¢ 28" 35° 1. 209 0.011
Number of bands
(N) 28 3.033° 2.507" 2. 600" 3.170° 0.109 0. 085
Shannon
s [20] s
3 S
3.1 s s

. M. E. Cook* ,

o

b

K. Taka-
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NC.PC.Anti  E.{ . N ;NC 1.2.3 3

,PC.Anti E.f NC,
NC represents negative control birds, PC represents positive control birds, E. f represents E. faecium-fed birds, Anti re-

presents antibiotic-fed birds; NC 1, 2, 3 represent the cecal samples of birds in negative control group, which is same with

PC, Anti and E. f. The same as below
1 16S rRNA V3 PCR-DGGE
Fig. 1 PCR-DGGE DNA fingerprinting of the V3 region of 16S rRNA of cecal microbiota of broilers

AN2
iy A
NC2
AN1

] PCl1

NCl1

PC2
I A
EF1
| EF2

| EF3
NC3

0.04 0.03 0.02 0.01 0.00

AN.NC,PC.EF . N
AN, NC,PC, EF represent the antibiotic-fed birds,negative control, positive control and E. faecium-fed birds groups, respec-

tively
2 PCR-DGGE
Fig. 2 Cluster analysis based on DGGE profiles from broiler cecal samples

hashi % ( LPS)

[24]

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net
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