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HEERMBRMEZNRABEKEE. EHRENREH
X EER S
REE, BERT, FEEL, w5, Eak’

LR SR A R IR A BR A ED L )R BRI 519060
ZASEEIE TR A R S TR, 4 )M 510640

BWE. [ By ) A5 S 7EFEHE L [EH2HUY (Macleaya cordata extract, MCE) U4 KHidk &
(Antibiotic growth promoters, AGPs)X 2P NS KVERE . B Wi AE Y M B3 iE FEmRNAZR IR 1Y 52 .
[ Jrids ] R0 Ve BUAR T ARG . (RAVIA] | (R O R A7 A9 1 H IR ECBT S — 5 A 09300, FlHLAY K
521, HAH6NEE , FAEE L0, 4 nliE LA H AR (NC) . $itA: % HAR(ANT, JEAl H MRS 50 mg/kg
ARV Ak AN50 mo/kg<: 55 R ) FHil e H M (LAl H ML b5 m200., 400, 800 mg/kg MCE), B 160 d. [ 45
4] H KA 400 mg/kg MCERfCAGPs 2 2 FE AL T &L A H (P<0.05), I &1 T & M 1K £ (P<0.05).,
HHW B IMCE R 3 & T WA H B £ B T Firmicutes 41 1 %% & 1 Clostridium cluster XIVa%i &
(P<0.05); MCE®{tAGPs S Z 4K T & MEscherichia coli%k & (P<0.05). 400 mg/kg#1800 mg/kg MCE
B H AR AGPs 5N T RS E I & BE b S HENR TR . L TRAN T R 7 i (P<0.05); 400 mg/kg MCE
BACAGPs I E 85 T H W h SN TR 5 T BR AN SR (1 ki (P<0.05) . HMRVR IIMCE .35 13 T Y
A E BClaudin-1, JAM2. ZO-1HmRNAZ A& (P<0.05), FHFEAL T #8 IMUC2, MUC5acHIMUC13[#)
Feik i (P<0.05). [ 451t |MCERAGPs T id i $2 i B WA 4 W B FIAL SRR T RRVR B , (R E R F
PTG E BRI e SR AR, SCE P ARG A KMk RE, AR RIS VS N 2 400 mg/kg .
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SRR I AR R il s ez T T, &
PR B AR A RE AR . Bt SRR
SN OERE = AW S L7/l 7BTER Vi3 S35 W ol
YIS

g Il 2 e R A AR Y, AR IR
(Macleaya cordata extract, MCE)f¥) 3= %A= ¥yid
o3RS E RS AR T, LA AR . SR AL
B, BIREREAEDY, AP . R . PiwEE . 1
SRS SEIIRE . AFRIR, MCE 7E& & Mok
Y BA RS A BIRIETE R 1Y
S ML G5 77 %V AP A 52 i % 2 MCE B
WS R G AGPs v g FiRE AW H
PR A MCE B0 XS H KR R Aok b
] 5 e R A XS A KR B B B S PR AR IR A
R AR, BEEAEYUE R IR AT
MG A KAEREC, A BRI, MCE HA Y
P2 I B T e 1 mRNA Rk, oA KAT
WIHEFEEIREN . L5 AT, MCE #{U AGPs
BAREHSY AR . 4errsh Pl B g FEny Tk,
1B HC 2 75 30 3k 3 455 18 AR ) A i T R i
MRNA Rk ik K HEEN, Rl AEE .
e, AEE S AE HARTP IS MCE #:48 AGPs,
WS HX BRI RS A KRR . B . RaEhg
BRI E I %358 mRNA FIRMm, B8
T MCE I T G AE 7 A AGPs Y AT REBILT

1 AR %

1.1 i

AR H i 1% [l 2 ey el i e 3 ] ik AR
Yot I An A BR A wl B AL, B ah 4 o e (AR
B 1.5%). ASPEIKERZ IR G & 4%)fEeHmR
(10%) 21 A B 7™ il

12 REit 53y mErEE

IR B RART RAFRY 1 H R T 50X
TSNS 300 K, BEAL N S, RAH 6 NEE,
TAELE 10 Ho 5 B ARG B
(1-21 d) A1 KA B BE(22-60 d), X561 60d. 43
SRS S i A R Bl HAR(NC) . BL6il H RS
Jil 50 mg/kg 4: %8 2 Al 50 mg/kg ARPE L (ANT), LI
K LAt H R A3 Es I 200, 400, 800 mg/kg )
MCE. iR ¥ T 2019 4 2-3 F 76 4% £ Fl A Wk}
PR AT BRA v R AT o A X R H]
4 JESTARM B, B ESREFIROK o 126 AR
B SRS R R, At iz B B 73 R e
FEHAT

JL H ARSI NRC (1994) 3145 & Ak A7
bR €8P A E SR oK ) (NY/T33-2004)iE 17
Bed, JEAl H ML BSOS SRk 1.
1.3 AERERRSHEMRE

I 0 A1 60 K, XHAIAGHATFRE | 15
SE-H4 H 34 5 (Average daily gain, ADG). F-¥H %
£ (Average daily feed intake, ADFI). #ERMEEH
kv (Feed conversion ratio, FCR). Hi4HFEHLIEHL 6
R AR g0 0, 38 3 1 e 2 ks it Ak
BE L o3 E A T m PR AT S
TG RET M EBEIFRAFT-80 °C ukHH, M
THBUEH & BE S DNA FJHE &% I8 W7 iR I &
(Short-chain fatty acids, SCFAs). R mZH4!
£7F-80 °C UKkAH, FITHEHURNA,
1.4 WFEhs
141 EMERELE DNA EREELHENEE
PCR: SRIHRMZEM IR ZH DNA 250 & (KRR A
R AL A BRA D), 320 I B BE S DNA, &
HEEEEG ¥ 2), %) Total bacteria, Firmicutes .
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1. Eh BIRARREFKFRFEAL)
Table 1. Composition and nutrient levels of basal diets (air-dry basis)
Ingredients Day 1-21 Day 22-60 Nutritional levels® Day 1-21 Day 22-60
Corn 60.10 64.38 Crude protein 21.02 19.03
Soy bean meal (CP 43%) 30.00 27.00 Metabolic energy (kcal/kg) 2900 3000
Corn gluten meal 3.00 3.00 Crude fat 3.60 3.78
Fish meal 1.50 Total Ca 0.90 0.80
DL-Met 0.14 0.14 Total P 0.65 0.60
L-Lys 0.11 0.15 Available P 0.42 0.37
Soy-bean oil 1.00 1.50 Lys 1.10 1.00
Salt 0.25 0.23 Met 0.48 0.45
Mountain 1.30 1.00 Met+Cys 0.83 0.77
Calcium bicarbonate 1.50 1.50
Choline chloride 0.10 0.10
Premix’ 1.00 1.00
Total 100 100

1: The premix provided the following per kg of diets: D-pantothenic acid 10.9 mg, nicotinic acid 30 mg, folic acid 0.95 mg, biotin
0.16 mg, VA 8000 IU, VD 2800 IU, VE 19 mg, VK 33.32 mg, VB; 1.7 mg, VB, 8.2 mg, VBs 2.78 mg, VB, 0.015 mg, Mn (as
manganese sulfate) 82 mg, Zn (as zinc sulfate) 68 mg, Fe (as ferrous sulfate) 81 mg, Cu (as copper sulfate) 9 mg, | (as potassium
iodide) 0.50 mg, Se (as sodium selenite) 0.27 mg. 2: Crude protein was a measured value, while the others were calculated values.

*2. MEEFERNAEE PCRIMEEFT
Table 2. Primers used for bacterial counts quantitative real-time PCR

Target organisms Sequences (5'—3’) References

Total bacteria GTGSTGCAYGGYYGTCGTCA [9]
ACGTCRTCCMCNCCTTCCTC

Firmicutes GGAGYATGTGGTTTAATTCGAAGCA [10]
AGCTGACGACAACCATGCAC

Clostridium cluster IV GCACAAGCAGTGGAGT [11]
CTTCCTCCGTTTTGTCAA

Clostridium cluster XIVa CGGTACCTGACTAAGAAGC [11]
GACGACAACCATGCACCACCTG

Lactobacillus AGCAGTAGGGAATCTTCCA [12]
CGTCCCGATTAACAGAGCTT

Bacterodietes GGARCATGTGGTTTAATTCGATGAT [10]
CTCTACGAGACTCAAGCTTGC

Escherichia coli CATGCCGCGTGTATGAAGAA [13]

GGTGTTCTTCCCGATATCTACA

Bacterodietes . Clostridium cluster 1V group .

Clostridium cluster XIVa group. Escherichia coli FI
Lactobacillus #H17FREE =M. KA Chowdhury
(535, BB SR AN TR B S e 1) 16S rRNA FE Al

actamicro@im.ac.cn

FORL, BEEM RS @bl Zk. R SYBR
(TaKaRa Biotechnology, H' )i & , 5 F(Bio-Rad,
CFX96 PCR System, 3% [E) RSt TaLm 986 i
PCR (Quantitative Real-time PCR, RT-gPCR).
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142 EYHEREERDTRKENE: ) 039
EREET 2 mL KEERE.OESR, A 1.2 mL
WzEK, IRA)E 3000xg B0 10 min, B 1mL k
W, H 511 B LTI 25% (WIV)BERZ ,—20 °C
TRAF . AR GRS (R, H AR 43 B 4R
HRLEE R TR YR B, SAH f I Il A S KA B R
28 FE A0 FE (30 mx0.32 mmx0.25 um, Agilent
Technologies Inc. ),
143 EBEBHAL RNA RE, #F37K LB RN
JER PCR: W% 0.1 g =i HEMAL, RAW
AN X B HA AT 519, ] EASYspin
Plus 2 2/41 s RNA $2 BUR ) £ (b 5t SCAE3E A
FHEABR 2 F]) o >R NanoDrop1000 fi & 435t
JEHIE RNA VBRI, OD,so/ODago fH N
2.0-2.2 FE i F-20 °C RAFH F R SO,
55k i) & (TaKaRa, RRO47A, HA)A
cDNA, SEHF2¢)EE R PCR L cDNA Jytiti, 5
Y50 W3 3. IR F A 20 pL, SYBR® Premix
Ex Taq 10 pL, cDNA#if 2 uL, b FiE51904%
0.3 pL, 7.4 puL KK, fiH CFX96 PCR System
(Bio-Rad, 3¢ [#)iF 17521 ¢ Y6 2 it PCR, HAAFE
TR 95°C 30s, 95 °C 55, 60 °C 30 s,
40 MEH . UL GAPDH fE NN S IEH, FANFE G
Fi 3.
15 RIS 5

R I #5 K A Excel 2010 #Ef7#4 B, SPSS
21.0 47 H [N 3= J5 7% (one-way-ANOVA) 73 1t
Graphpad Prism 8.0 i |4l , L1 P<0.05 i 22 5 i 3
Pt 45 RERA LTI bR e R R B

*3. HEXRAEEPCRIIVRHFTI
Table 3. Primers used for gene expression Quantitative
Real-time PCR

Target

arge_ Sequences (5'—3’) References
organisms
Catenin  CGACAACTGCTCCCTCTTTGA [14]

GCGTTGTGTCCACATCTTCCT
Claudin-1 TGGCCACGTCATGGTATGG [14]
AACGGGTGTGAAAGGGTCATAG
Occludin  GCTTGATGTGGAAGAGCTTGTTG [14]
ACCTCTGCCATCTCTCCACA
JAM2 AGCCTCAAATGGGATTGGATT [14]
CATCAACTTGCATTCGCTTCA

JAM3 CCGACGGCTGTTTGTGTTT [14]
GGCGGTGCAAAGTTTTGG

Z0-1 CCGCAGTCGTTCACGATCT [14]
GGAGAATGTCTGGAATGGTCTGA

MUC2 GCCTGCCCAGGAAATCAAG [14]
CGACAAGTTTGCTGGCACAT

MUC5ac TGTGGTTGCTATGAGAATGGA [14]
TTGCCATGGTTTGTGCAT

MUC13 GCATTCCTCAAGCAGAGGTG [14]
CTCAGGCTGCCGTGATATTT

GAPDH GGCACGCCATCACTATC [15]
CCTGCATCTGCCCATTT

2 HERFQH

21 BEERBYBEAIERS ERNAGEK
HRER S IR

H 2 4 7]A1, 5 ANT A EG, H #ES I 400 mo/kg
#1800 mg/kg MCE 25 TP AE, HER
A2 (P>0.05) 5 NC AH L, HARES I 400 mg/kg
MCE i 35 F& X T (P<0.05) # I I %% ) ADFI FlI
FCR.
22 HEHNEBYERIERZNERNAGE T
A VB R B

B 1g5 R EoR, 5 NC A ANT ML, HRRE
Jin MCE B 42 T B W & B Firmicutes 4 15 %X
#(P<0.05). 5 NCAHIL, HMVSIN MCE #4583
N T H M Clostridium cluster X1Va 48 74 &

http://journals.im.ac.cn/actamicrocn
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(P<0.05), A &N Lactobacillus % ) a$
(P=0.069). 5 ANT ALk, HMRHUI MCE ¥
FREAK T (P<0.05)F M4 Escherichia coli i .
23 BEERBYBERIERNERNAGE T
BRI EENR TR B

% 5 Al%0, 5 NC 4L, HmAPEn
400 mg/kg #1800 mg/kg MCE 3545 T H I
BEH B EE R R . LR . T R AN KR Mk
(P<0.05); 1fijfdi i} 400 mg/kg #1 800 mg/kg MCE #;

& AGPs 1T (P<0.05) & A% 5 7 £ B b i
FEERRNIRR . LR T RRVKEE . Ah, 400 mg/kg
MCE &1 AGPs &34 1 SCHERR IR, £
5 5 T WA 55 1% 2 (P<0.05).
24 WEREEYWERIERTERNAGE S
KEMERENZN

M 6 W1, 5 NC Al ANT Mitb, HRRZ
400 mg/kg MCE i 238 fin a5 2P I XS i 19K 3
(P<0.05), {HXJH it Jo ik 5% i (P>0.05) o

x4, BEDRIMBRNERNIEPABE KEEHFMN
Table 4. Effects of Macleaya cordata extracts instead of antibiotics on growth performance of yellow-feathered

broilers
Items NC ANT 200 mg/kg MCE 400 mg/kg MCE 800 mg/kg MCE
Initial weight/g 34.05+1.01 34.26+0.91 34.21+1.00 34.14+1.05 34.22+0.80
Final weight/g 2196.80+63.55 2202.71+24.15 2180.00+46.36 2226.74+35.11 2240.31%72.55
ADG/g 36.04+0.55 36.14+0.21 35.76+1.09 36.54+0.54 36.77+0.85
ADFl/g 78.54+1.58° 77.63+1.74%® 75.29+2.85% 75.04+1.33? 78.1442.19°
FCR 2.18+0.03° 2.15+0.01% 2.11+0.02% 2.05+0.022 2.13+0.03"

Values in the same row with different letters superscripts mean significant difference (P<0.05). The same as below.

20 ¢
P=0.178
15Fm = P<0.001
s ¢ C
B - He
2 8 fll P=0.344
S = L]
;50’ 10 H 1 I:EY.
E 2 HE b
1<) = H B ’
u D
H H B [/
] H M [/
SF H H R ‘
- il
- H Kl ]
- HE 1
jpuil i= H Kl ¥
Total bacteria  Firmicutes Bacterodietes

Clostridium
cluster IV

aNC

m ANT

=200 mg/kg MCE
=3 400 mg/kg MCE
22 300 mg/kg MCE

P=0.017
P=0.069
P=0.017

abbbb
a ﬂb

= 1 g a aa

Clostridium  Lactobacillus  Escherichia
cluster XIVa coli

1. HEEERYBERRERNEINEEHREDIZIT

Figure 1.

Effects of Macleaya cordata extracts instead of antibiotics on cecal microbes counts of yellow-feathered

broilers. Value columns with different small letters mean significant difference (P<0.05). The same as below.

actamicro@im.ac.cn
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#z5 BEORBMBRNEZSEPRABEFEEEHRNEZMN
Table 5. Effects of Macleaya cordata extracts instead of antibiotics on cecal SCFAs of yellow-feathered broilers
Items/mmol NC ANT 200 mg/kg MCE 400 mg/kg MCE 800 mg/kg MCE
Total SCFA 116.58+6.55° 120.84+17.28" 139.74+15.91® 174.68+11.79" 188.40+9.79°
Acetic acid 86.50+5.51° 86.80+11.92° 97.05+10.86* 121.89+8.68™ 129.91+8.19°
Propionic acid 8.19+1.58 9.08+1.40 9.88+0.94 11.27+1.27 12.52+0.80
Butyric acid 15.69+1.50° 18.15+3.95° 23.04+3.90® 28.73+3.37"° 37.26+2.66°
Valeric acid 2.41%0.31° 3.46+0.44% 4.53+0.56"™ 5.57+0.62° 4.6620.30™
BCFA 3.79+0.94° 3.35+0.25° 5.23+0.60% 7.2241.02° 4.04£0.77°
Isobutyric acid 1.66+0.40% 1.31+0.12% 1.93+0.18% 2.59+0.41° 1.56+0.33%
Isovaleric acid 2.13+0.57° 2.04+0.16 3.30+0.44%® 4.63+0.63" 2.48+0.45
# 6 EFHEORIWBAKNERVNEPTABEHKENEENZMN
Table 6. Effects of Macleaya cordata extracts instead of antibiotics on caecum length and weight of
yellow-feathered broilers
Items NC ANT 200 mg/kg MCE 400 mg/kg MCE 800 mg/kg MCE
Cecum length/cm 14.92+0.55 14.60£0.53 16.250.48® 18.25+1.20° 16.330.40®
Cecum weight/g 9.89+0.75 9.50+1.60 12.77+0.92 11.84+3.08 9.81+0.64

25 BEERBYERIERNERNRNEE G

LR EE MRNA RIXH

2 af, 5 NCAHLEL, ARE&E MCE
¥ E AT (P<0.05) B I & % & B E A
Claudin-1. JAM2 Fi1 ZO-1 #J mRNA £ ik &
(P<0.05); #shn 800 mg/kg A MCE B3 Fil T
(P<0.05) JAM3 A mRNA FikH ., 800 mg/kg F)
MCE #ft AGPs & 425 T (P<0.05)F 44!
JAM2 F1 ZO-1 i) mRNA ikt
26 HEERBRYBERIEZNERNHRNGE S
HAFEH mMRNA RXHI 0

M 3 mJH, 5 NC 4lMfitk, ARG
MCE ¥ 5 F#{% T (P<0.05) & %% & 1 MUC2,
MUCS5ac 1 MUC13 ) mRNA ik,

3 Wi
3.1 WENBEBRYMBERTERNERRAGEK
PERBAY

XS H K H AGPs (15 s S E8OL k%
Fh, AR TR, AR UL R S HRE T
RIS =l 7 A B RSE MR . (8% Tl R B & —Fh L
AR . PUIIE B A Y iE R IR, W)
TR AGPs {2 #F 3l W) Ak K R4k dr i B fil e
B AR 2 3 A K B A R 32 B 30O 1 A s fin i)
FRERE AT 2R, WRmSEMR AR, H
KA 20 mg/kg MCE (7% 60%Ii HR B8 Fll 20% [ )i
ST HH) B B T B S 5 4 B B
ADFIU, St Bos, Usin 40 mglkg (%
35%IMLARAK) ) MCE FIRRAERAAG H R, 2 2 14 i

http://journals.im.ac.cn/actamicrocn
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4 Catenin
P=0.046

Catenin-1
P=0.004
b

Mean normalized expression
Mean normalized expression

8r JAM?2

Mean normalized expression
Mean normalized expression

2. BRERBIBRNEZNEPALEHAE

of yellow-feathered broilers.
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Figure 2. Effects of Macleaya cordata extracts instead of antibiotics on caecum tight junction mMRNA expression

Mean normalized expression

MUC13
P<0.001
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B3 WERERYBRKREZRNEPIABERHAEATER MRNA REFNT
Figure 3. Effects of Macleaya cordata extracts instead of antibiotics on caecum mucoprotein mMRNA expression

of yellow-feathered broilers.

TIRAERY ) ADG, I B AR FCRP, ARfiff 5%
1, 400 mg/kg ) MCE 4% AGPs 2 # &A% 1 28
PG FCR, ML AT AHI, MCE 1t AGPs RE4ELF
FOPI XS B A FePERE, B MCE BN A Had
st 1%, A IR g R E# AN in &k 400 mg/kg (1L

actamicro@im.ac.cn

R i 1.5%)
32 MWEEERYERTERTERNALE S
WA AR SRR TR A T

Jo 3 Tk AR % B i A KR i B HL G B AR
M, KR E AGPs FE4E #E s A 4 11 [ st i



LEEBEE | MEYR, 2020, 60(8)

1725

SN E A WA, SR TR S A
MECRE. 5 AGPs () IR RFE AR, MCE
1) T2 B I AR P 3 2ok 175 A T 2 R i

TIHAE G, MfanmEEm. Aursdh,
MCE # 10 AGPs W % Ik T H I & BE
Escherichia coli %k, X5 R W5 45 R —3.
J3—J7H, kM MCE &/ AGPs 3§/ 7 H I £ BE
H1f% Lactobacillus i, 25 519K [0 42 5
3825 1IN B3P A X A i B B b R A R 1 2
SRR AT, LR AT TR 2 IS M T P B B R0
X YERE A TE AR pH AE | 58 41 400 T it o 1 5 <5 L
A7 FEAE M ] AR H MCE 2548 AGPs 1]
WIS IR IE N Lactobacillus A= . i i7
T T B 4 B L 1 (g5 . Clostridium cluster
XIVa & s id hi E2 ™ TRRE, HiRPK
Wus bt A R <Ml i Clostridium  cluster
XIVa 35t , Wi i T A R AT,

Al H RS A 400 mg/kg F1 800 mg/kg MCE 2%
BN T M Clostridium cluster X1Va A%, 1%
T EREEDSEEEENITR . CRMT R
. B &K LIEE L SCRAs i 20,

Hrb AT IR B 70%LL o ZRRIEN
BE Wi A= U 2B LT, 25 A A g fe AR
P TR O b iR R, S5
M A S A AN B 0 i SCFAS HeJE B3
et iE bR A MG, IR i R s, 1Y
S T RG IS5 B T BE Y . A S A2 ARG H AR I
i 400 mg/kg MCE ¥4 1in & < B 45 Rl R I #R
B XIVa FUT R E G e i T XS E i Ak
KAEE K, Y H s MCE 24X AGPs
A 0 T A g B A, B BE
SCFAs, it i R XS fiz i A Rk 5 55 7 i3 3)
Wt RE, A rERE .

33 WEHEBRYBERIERNERNREE G
HARBEEMEE R mMRNA REH

5T 1) iy T8 25 F4 X 4E R i 3 fd B LA
AR, R A R 8 R R 1 T A R
5y, FEANHIENY TS fER AR,
W R, BIE4 2% Claudin-1, Occludin Al
Z0-1 Fik AN 2 BUG EE S G, 1 Bt b
R IR, IR I A0 0 A T P i
AU A o 1 T ER B TR AT BT
RMGIEPE TR, RESE TS B S HLRE
e FripE G RERY . Liu ZAeA75 B
MCE ] i % [ H A I 4141 Claudin-1, Occludin
M z0-1 fy kPl A5t R, MCE Al
2% |4 W Catenin, Claudin-1, ZO-1 Y3k,
45 B 3P RN fi 1 o PR T 6B o JAMI2 S T RG 43T
FWe, PR TR SRR R A A P g A
H, JAM2 S RRIR Y B HAESS IR (PDZ 45
i) 5 20-1 % TI A4S, #m T HEAREL
B, fedt i A T, A & BE, MCE 1
9 JAM2 mRNA 3K ik (9 [6) B 4 3F T
Claudin-1, Occludin #l ZO-1 % B% % HE MM
mRNA ik, XHi/"#% MCE Al figi@id i JAM2
M RIE R B VAR, HE Y R
BB IfE o

PR 200 53 06 0 8 4 R — RV SR E W
Bz A R KA FWEEE 11, RE BT 1AM IR 0% 1
A2, BRY s LR A, e RS i T8 4120 H (2 R
[ MUC2 #l MUC5ac J& T2r i B 6 55 11,
MUC13 A #5575 25 11 . MUC2 2 7 18 2 % 5t s A
GRS D AN K (BS B2 1Y 7B 1= ko P ek S G R D
TCHEA 8, Forder 451 F 3E 35 HEBK AN A< 2K
P T A J e 2 AR T XS 25 il MUC2 mRNA
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KEFERPD, i van Klinken 25 F] 7= JE
2 TR SRR PRV U] 5 35 [T B 2 40 MUC2 mRNA 7K
PRk B AT ABFg b, SR H R T
AR MCE ¥\ FAL T 5P A E I MUC2
MRNA ik & 45 R0, RS ICHT H AR
RS R IE IR, 3 MUC2 mRNA £ik# I
Tt ABIES AT i — BRI IE . SERT RIS
75, MUCSac Fil MUC13 7 552 4 () i 18 v
FIRBAR, AH Y 18 R b B 32 10 R AR R
i, Bgl4 s MUC5ac #il MUC13 mRNA /K3
B TP AR R MCE R
W20 41 MUC5ac Fll MUC13 mRNA ik 5 Y45 7
F W] MCE Al i/ g B G B ARIE . B AT AL, H
AR MCE mlaad i H a2 S 5 e ik
F ) mRNA £IE, B0 1 32 1 558 1 mRNA K5,
R XS 8 R R DI RE 0 RS A KRR

4 ik

TP HR P I MCE B Ut A R B %
WET NG FCR, MMTEHWBHKE, Rikfh %
PR GE , A A, 3 e A DR R AR
A, S E R E E mRNA £k, MEiE
PrEERE . ARIR 4 T MCE Al I Nt
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Effects of Macleaya cordata extracts instead of antibiotics on
growth performance, caecum microbes and tight junction gene
expression of yellow-feathered broilers
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! Guangdong VTR BIO-Tech Co., Ltd, Zhuhai 519060, Guangdong Province, China
2 School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, Guangdong Province,
China

Abstract: [Objective] The aim of this study was to evaluate the effects of Macleaya cordata extracts (MCE)
instead of antibiotics on growth performance, caecum microbes, short chain fatty acids (SCFASs) and tight junction
MRNA expression in yellow-feathered broilers. [Methods] A total of 300 one-day-old Wenshi new yellow broilers
No. 2 with similar body weight were randomly allotted to 5 groups, with 6 replicates and 10 broilers per replicate.
Broilers in control group were fed a basal diet (NC) and broilers in antibiotic group (ANT), fed a basal diet with
50 mg/kg Nosiheptide and 50 mg/kg chlortetracycline, while those in the treatment groups were fed a basal diet
supplemented with 200, 400 and 800 mg/kg MCE. The experiment was lasted for 60 days. [Results] The addition
of 400 mg/kg MCE to replace antibiotic growth promoter in yellow-feathered broilers diet significantly reduced
(P<0.05) the feed conversion ratio, and significantly increased (P<0.05) the length of the cecum. Dietary
supplementation with MCE significantly increased (P<0.05) the cecal Firmicutes and Clostridium cluster XIVa
counts and significantly decreased (P<0.05) the Escherichia coli counts. Supplemented with 400 and 800 mg/kg
MCE to replace AGPs significantly increased (P<0.05) the cecal total short-chain fatty acids, acetic acid and
butyric acid, and 400 mg/kg MCE significantly increased the branched-chain fatty acids, including isobutyrate and
isovalerate (P<0.05). Supplementation with MCE in no AGPs diet significantly increased the expression of
Claudin-1, JAM2 and ZO-1 (P<0.05). And MCE instead of AGPs significantly increased the expression of JAM2
(P<0.05). However, the addition of MCE to the diet significantly reduced the gene expression of MUC2, MUCb5ac
and MUC13 (P<0.05). [Conclusion] The MCE replace dietary AGPs of yellow-feathered broilers improves the
growth performance promotes caecum growth, and help to establish a stable and healthy intestinal barrier which
through increasing the number of beneficial bacteria, SCFAs concentration and regulate the expression of tight
junction proteins expression. The optimal addition amount of MCE under this experiment is 400 mg/kg.
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