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WE: [ BHY ] AR B AT E BRI (Macleaya cordata extract, MCE)EREAEKPiEER
(Antibiotic growth promoters, AGPs)%f P RS A KAERE . B W IHEY) I R % % 5 mRNAR B 5200
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] HRE 400 mg/kg MCEZCAGPs 22 F&A% T R FL(P<0.05), I &I T H K (P<0.05).
HRISMMCE R ZIR & T A E & B b Firmicutes 41 18 20 &= 1 Clostridium cluster XIVa%{ &
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BACH R AGPs 1IN T RS E 7 B B S EENR TR . SER AN T R 1% 1 (P<0.05); 400 mg/kg MCE
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SR RIER INPT A R sh W e 11~ i &
PRSI B AR AR R . R, SRR
SRORHUER B, SIS E (g R Rk )
PrE IR RIS R

v I 3 R A Y, SR
(Macleaya cordata extract, MCE)f) £ %A Y75
JIr O S E RS A U, AR AR i AL
Bl SRR IRAEY, B HUE . IR PO . B
SROPE SIS IIRE . WS N, MCE 1E% & MoK/E
PSR h RA RIS K BRIRIRTE R 1Y
s ML e 1 S VR 0 8 5L 45 MCE #al
s SR Z RS EC AGPs 1 i A H
PR MCE 38T XS H R Aok A
AT R PO A KR IS D, RIS
W R B R A A, SR T A R A IR 4 T
MH A ACPERES . AT BT R, MCE HA
A2 i B A B R ) mRNA Rk, B AR AT
Wb ae . g5 BArik, MCE #{U AGPs
HA RS, difrsh Wi iE il B Dh AL,
(B G J2 75 38 5 9 45 i T2 ) R i R T
mRNA BRI KIEE, H AT AEE .
I, A A H RS MCE 8 AGPs,
WS BB XS A KR . B . Rk
iR A B 5 2 148 mRNA Fak R, B7ER
f MCE BT PIRS A 7 A AGPs B RTRERIL Y

R

1.1 BBk

ARG v i FH T 4 [ B v 90 Pl 5 1Tk AR
gl ey A BR A FIR AL, 724 R SEAH (AR
Bl 1.5%)0 AFPURRARZ RS i 4%) TR
(10%)34 A T i .
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1.2 REiit 53R g

IR A RARD RAFRY 1 H R T 50X
—ERRG 300 H, Rl S H, R4 6 MEA,
BAEL 10 Ho 5 B WAFRSR B
(121 d)yFIH R 3G B B (22-60 d), X564 60d. 4>
SVEMRAS S P AR R AR HAR(NC) . JEAl H AR TS
T 50 mg/kg 4355 Z M 50 mg/kg ARTEIK(ANT), LA
R Ll HARF 23 BI% 0 200, 400, 800 mg/kg fY
MCE. X5+ 2019 4F 2-3 £ At 2 M4 Wkt
B A PR FlX B R 0047 o B 56 38 %
4 JESEARN FARSR, A HEREFIIOK o 16 A R
S SR XU R, A 442 R 0 1) 5 AR B 3
FEHAT .

FLRl H ARSI NRC (1994)745 A B E AR A T
A CBEP ANSE SRR ) (NY/T33-2004) 7547
Bedil, BEfl H M S SR AR 1,

1.3 AERVEESHERRE

EEE 0 F1 60 d, XPIREEAGUEFTARE , THE
-5 H HATE (Average daily gain, ADG). 4 H R
£ i (Average daily feed intake, ADFI), FER}E &
Ft(Feed conversion ratio, FCR). 4:2HFEHLIEHEL 6
R A i A, 3 2ok iR 30 ks it Ak
YE. T B E LU B PR E A R
TG RET M EBEIFRAET-80 °CUkHH, M
FTRECEH W & B S DNA FlJ &% g I iR W &
(Short-chain fatty acids, SCFAs). R&EH HH L
f£F-80 °C VK#H, FITHRHRNA,

L4 KIS

141 EBABEM DNA BURSIH R
PCR: RJHRAFEMELNA DNA 50 & (RARE
WAL A BRA D), $20E I B BE G DNA, &
ARG ¥ 2), X} Total bacteria ., Firmicutes .
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F 1. Ef BRAMRREFKF(XTFEAL)

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

'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
0.16mg, VA 8 000 IU, VD 2 800 IU, VE 19 mg, VK 33.32 mg, VB, 1.7 mg, VB, 8.2 mg, VB¢ 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, I (as potassium
iodide) 0.50 mg, Se (as sodium selenite) 0.27 mg. Crude Protein was a measured value, while the others were calculated values.

*2. MEEERRAEE PCRIIMEEFT

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 Fll
Lactobacillus 17 FEE 08T, KA Chowdhury
L, PRI e RE R 16S TRNA JEH]

il e BokL, M RERR RS AR ME 2 . RAT SYBR
(TaKaRa Biotechnology , ' [# )ik 5] & , fif A
(Bio-Rad, CFX96 PCR System, %[®)ZRZ5#47T5L
A} 2% Y6 % & PCR (Quantitative Real-time PCR,

http://journals.im.ac.cn/actamicrocn
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RT-qPCR).
142 BHHEBEEHERIIREKENE: )03 g/
BEEET 2 mL KEEREOET, A 1.2 mL
WZEIK , TRATJG 3000xg #5010 min, B 1 mL b
W 51 BTN A 25% (W/v) iR ,—20 °C
DRAF o R AR G (B, H AR 23 B 4% i
TR EENR DT RRMR L, AR E 3G I A S B TR
M EAEFE(30 mx0.32 mmx0.25 um, Agilent
Technologies Inc. £[F),
1.43 EHHE RNA 2 35 7 R LR 5O6E
& PCR: %y 0.1 g =W H AL, KA
PEVEXT i B A 7519, i EASYspin Plus
YU RNA FRIBGAT & (b nt s WrRhbe
AR, K NanoDropl1000 {436 G T
MIE RNA WE AL, ODaso/ODago [HTE 2.0-2.2
Z AR RE G T-20 °C TRAFFH T RO e s iy, e
K iR 7 £ (TaKaRa, RRO47A, H A)S
cDNA. SZH}%¢E5E | PCR DL cDNA Wi, 5l
YIF 5 L 3. ROWAKZR N 20 uL, SYBR® Premix
Ex Taq 10 pL, cDNA #ifk 2 uL, EFIETIH4
0.3 uL, 7.4 uL KK f#F CFX96 PCR System
(Bio-Rad, & [FE)#E/TLH} 98 5E i PCR, H{AR
FEUTR: 95 °C 30s, 95 °C 5 s, 60 °C 30 s,
40 MR, L GAPDH 1R NS ILH , BEAFE 5
o 3,
1.5 FaEAE 500

IR IG KO K ] Excel 2010 BEA7#4 P, SPSS
21.0 P47 H R K J 2 (one-way-ANOVA) 73T,
Graphpad Prism 8.0 il &l , L1 P<0.05 K255 B &
PEbRUE . S5 R LA PR ER R I
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3. EFERALEE PCRIYREFT

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

Sequences (5'—3") References

organisms

Catenin  CGACAACTGCTCCCTCTTTGA [14]

GCGTTGTGTCCACATCTTCCT

Claudin-1 TGGCCACGTCATGGTATGG
AACGGGTGTGAAAGGGTCATAG [14]

Occludin GCTTGATGTGGAAGAGCTTGTTG

ACCTCTGCCATCTCTCCACA [14]
JAM?2 AGCCTCAAATGGGATTGGATT

CATCAACTTGCATTCGCTTCA [14]
JAM3 CCGACGGCTGTTTGTGTTT

GGCGGTGCAAAGTTTTGG [14]

Z0-1 CCGCAGTCGTTCACGATCT
GGAGAATGTCTGGAATGGTCTGA [14]

MUC2 GCCTGCCCAGGAAATCAAG
CGACAAGTTTGCTGGCACAT [14]
MUC5ac  TGTGGTTGCTATGAGAATGGA
TTGCCATGGTTTGTGCAT [14]
MUC13  GCATTCCTCAAGCAGAGGTG
CTCAGGCTGCCGTGATATTT [14]
GAPDH GGCACGCCATCACTATC [15]
CCTGCATCTGCCCATTT

2 ERFQH

21 HEEEYERTERTHERRAGEK
PERBRY RN

H 1 AIA1, 5 ANT A ELG, H HRES I 400 mg/kg
1 800 mg/kg MCE 215 T #{ PSR E, HER
AN (P>0.05). 5 NC H L, HREIN 400 mg/kg
MCE & Z &% T (P<0.05) % P AW #Y ADFI Al
FCR.
22 HEEEYMERRERZNERNAGE T
A YR B

B 158 ER, 5 NCH ANT ML, HRE
Jin MCE 2545 T 5 R EEH Firmicutes 4H B %L
1 (P<0.05), 5 NC ML, HREIN MCE ¥ 2%
W T &M Clostridium cluster XIVa 20 0=
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(P<0.05), HBEWN Lactobacillus H 1 aH
(P=0.069), 5 ANT #itt, HRHEI MCE ¥
E K T (P<0.05)E M Escherichia coli (3% .
23 HEERBWERIERTERNRNEE G
BRI EE R TR B M

s 5 alH, 5 NC Ak, HmRPEm
400 mg/kg 1 800 mg/kg MCE B &4 T HH R
BEH B EE IR iR . LR . T IR R Wk
(P<0.05); Mifs ] 400 mg/kg 1 800 mg/kg MCE %%

& AGPs B ZE T (P<0.05)8 3 i £ BE A
JHEERRNITR . CTRAN T FRMCEE . ULl , 400 mg/kg
MCE #4C AGPs W30 T X EERR TR,
55 T R A IR (P<0.05)
24 HEEEBYERTERZNERNAGE B
KEMEENZ M

M 6 i1, 5 NC Al ANT MtL, HRRE
400 mg/kg MCE .35 35 i v P A XS 5 i ) 4 2
(P<0.05), {HXHE I i JC i 252 0 (P>0.05)

x4 BEEERRERIEPABE KRR

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° 78.14+2.19°
FCR 2.18+0.03¢ 2.15+0.01% 2.1140.02% 2.05+0.02° 2.13+0.03%

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

ONC

mm ANT

=200 mg/'kg MCE

=8 400 mg/'kg MCE

22 800 mg/kg MCE
P=0.017

P=0.069
~abbbb P=0.017
. 1 ii b aaad
P=0.425
E /
/
/
Clostridium  Clostridium  Lactobacillus  Escherichia
cluster IV cluster XIVa coli

1. EEEERYBERRERNEPABERREDIZIE

20
P=0.178
15| w  P<0.001
= A S
b ’ b
5 H a3 P=0.344
= 10 / I | NN
E » £
2 ’ :
2 / :
5+ H
/ ;
U 5
/ H
Vi ]
0 L& -
Total bacteria  Firmicutes  Bacterodietes
Figure 1.

broilers.

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

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

http://journals.im.ac.cn/actamicrocn
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x5 ERERERYEBERNERMEPRNIGE BRI

Table 5. Effects of Macleaya cordata extracts instead of antibiotics on cecal SCFAs of yellow-feathered broilers

Items NC ANT 200 mg/kg MCE 400 mg/kg MCE 800 mg/kg MCE
Total SCFA/mmol 116.58+6.55° 120.84+17.28° 139.74+15.91% 174.68+11.79" 188.40+9.79°
Acetic acid/mmol 86.50+5.51° 86.80+11.92° 97.05+£10.86™ 121.89+8.68" 129.91+8.19°
Propionic acid/mmol 8.19+1.58 9.08+1.40 9.88+0.94 11.27+£1.27 12.52+0.80
Butyric acid/mmol 15.69+1.50° 18.1543.95° 23.04+3.90% 28.73+3.37" 37.26+2.66°
Valeric acid/mmol 2.41£0.31° 3.46+0.44% 4.53+0.56" 5.57+0.62° 4.66+0.30™
BCFA/mmol 3.79+0.94° 3.35+0.25° 5.23+0.60% 7.22+1.02° 4.04+0.77*
Isobutyric acid/mmol 1.66+0.40 1.31£0.12° 1.93+0.18% 2.59+0.41° 1.56+0.33%
Isovaleric acid/mmol 2.13£0.57* 2.04£0.16° 3.30+£0.44™ 4.63+0.63° 2.48+0.45"

xo6. HERRIMBRNMEZVEIACERKEMEZRZM
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° 16.25+0.48% 18.25+1.20° 16.33+0.40%°
Cecum weight/g 9.89+0.75 9.50+1.60 12.77+0.92 11.84+3.08 9.81+0.64

25 WEERBYERFKESHERANEE 3 it

RNA RKiKHIRN
SURBTHEH: mRNA RIHP | 30 1V EIHRECHI R BT 2 A A
HE 2 ], 5 NCAHEL, AFE s MCE VBB E T

¥ E T (P<0.05)H I & % & % E A
Claudin-1 ., JAM2 F1 ZO-1 K mRNA ik &
(P<0.05); %N 800 mg/kg HY MCE W% Fill T
(P<0.05) JAM3 B mRNA FikH ., 800 mg/kg F)
MCE #1t AGPs & H#m T (P<0.05)5H 44
JAM2 F1 ZO-1 1) mRNA ik,

XS H K H AGPs (152 E8OL k%R T
Th, AR TRE, iR UL R SRR T
PIXG b 7 A BRI . (8% Tl R B & —Fh L
AR, PUIIE DB A Y iE R, AT
FTEAC AGPs R UEsh Y A KR4 i 8 R
1B AR 3 2l A K 00 1 A2 3 U7 v S T ) o
26 WERERBASERNENNBEYG  spzmemgiiss., sRmemssem,. o
HLABEEH mRNA X0 RSN 20 mg/kg MCE (75 60% I AR B 1T 20% 11 i

M 3 AIAL, 5 NC d4AEE, AFEGSIER SRL00) B % 5w 1 P A XY 5 4 B B
MCE ¥ & %MK T (P<0.05)E B &1 MUC2 . ADFIY, WMt in, B0 40 mgkg (%
MUC5ac fl MUC13 ) mRNA FikH . 35%IMARTE) Y MCE T RRAE A H AR b, I 2518 m

actamicro@im.ac.cn
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= g Catenin-1 5 Occludin
E Al Catenin b mS5r P=0.004 f}
8 P=0.046 £ b g
% 3 Zo4r w2
ﬂ..’; a a w w
= "';3 2k "B
IS ab i) s N
i a = - =
E | 2 - :
§ 0 go S
= <G PS;’K \4\(’\, -\C{C = =
'\'\'\::é_%i\%“m% ‘N-v’
QQ\\ %Q\\ Q\
; : :
(=] . .
Z 8r JAM?2 Z 207 JAM3 w5 Z0-1 &
“c_‘:'h P=<0.001 @ P=0.005 b % P<0.001 2
3 6f g5y 2 AT %
2 b B 5 9 3t /
N 4t b N 10t ab N e /
E %S E 8 2r 2 %
I 5 = st 5 =07
= -1 e & = RS %
§ 0 & . g 50 P
(\[\\‘;'\L% ‘iﬁ%ﬁ(\é‘\{%& o \‘%'{\b\& \d\\o
ATV AT OO

B2 FEEREMBERNERZNEFTIAEEHHELREEERE mRNA RIEHFM
Figure 2. Effects of Macleaya cordata extracts instead of antibiotics on caecum tight Junctlon mRNA expression
of yellow-feathered broilers.

s s 8
15 MUC2 2 1.5 MUC5ac 2 15t MUCI13
o o ¥
5 c P=0.004 & . P<0.001 £ P<0.001
Z Z g b
< 10t o 10 B = 1
R R 8
£ 0.5 i £ 0.5} a 1 £ 0.5 a
5 5 g
: =l : -
g 0.0 g 0.0 g 0.0
= .‘_\C ,Q;'i CR’ \\!\lﬁ“ \J\C\, = ,@L P\\‘ﬁ \\T\C(J ,\Lﬁ. I\(ﬁ‘) = \\\L \;\ *{1\(’? V\('S) NL(J
'\s% \a‘\” N P N N o \w P\ \%m-*‘
Z
-\‘0\\\\%0\\6\ nk\gﬁ\%@“ W SN

3. BREERRMBRNERNETAYERELAFER mRNA RIZIF M
Figure 3. Effects of Macleaya cordata extracts instead of antibiotics on caecum mucoprotem mRNA expression
of yellow-feathered broilers.

TS H) ADG, It 5 EREARE FCRP, A5 MBS = 1.5%).

H1, 400 mg/kg ) MCE B0 AGPs BEFRFILT# 3.2 HEBEWEBERKEZTEDTRNLSEHH
PIKAY FCR. H AT A1, MCE #1% AGPs RE4EHF  SUEAEEEAR I IR A2

BRI AR A A ERE, H MCE B A B i 38 B A= W 5 B0 0 A K R LA T AR
o I, ANRIREE LA UOR I E Y 400 mg/keg (1. A, KIGHIE AGPs 7E42#F sh ¥ A= K ) [R] B

http://journals.im.ac.cn/actamicrocn
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AN A 5 R ARG, BRI AT R S
RECES. 5 AGPs ) A RHE AR, MCE
1) = L B S it AR R T e 5 75 A T A Y R T A
THEERE G, W 2. A,
MCE # 10 AGPs W % FEAL T & W & BE b
Escherichia coli ¥{i, iX 5 PR MEE R —3.
73 —JiTr, R MCE AU AGPs S T 5 i £ 5
WY Lactobacillus ik, MZ5 R 5 7% H42 )
32 BB 5P PR X 3 g B R R A TR SR B 2
AN, FLRRAT R IS B T P 1) B 25 A
XFYEF I IE AR pH A, 5240 P ) o D i 48 5 5 B
A EEAER. I AT RIR F MCE #48 AGPs 1]
R HEA RS IE N Lactobacillus A4, Wil
TEA RIS A 3 g B (& 5R . Clostridium cluster
XIVa JSEZh Yl i ERO" TRIE, HRPK
Wyt AR MK M8 Clostridium  cluster
XIVa 58, W/ EN TR, AR5,
Al HHLES A 400 mg/kg 1 800 mg/kg MCE I 2%
¥ T B M Clostridium cluster X1Va FY8UEL , FF1%
B RS EREEIRIIR . SRR R
JZ. BWREIRIHIELE R SCFAs 1) F 237,
Hrp AT R R R 70%LA E . ZIRAEN
BE WA= ORI 2B LT, 25 A A g fe AR
P, TR g b iR ke R, S5
AN S Ak AN B P i T SCFAs Wk FY 3
R e s b B A A, Y I a i s, 1
S M TECRK LR B T BB ASBIF ST AE PG H R PR
Jin 400 mg/kg MCE ¥4 1l & M < B9 45 AL R I #R
B XIVa FUT R A e i 1 PAXS H i Ak
KAKTE I, XS HAR A MCE #:40 AGPs
AJ o o A R T PO AR R A, BN B R
SCFAs, et A7 18 A Kk B 45 7 U4k 5l
IR, fem e bR .
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3.3 BEbERYBERRERN T PARNYER
HARHEHEENFEH mRNA FEHZMH

52 & (1) i 38 25 ¥ o F 4 R 3 (g R LA
TVER, R AR R T8 DR R 1 2
5y, FENHENY TS GER AR
R R, BEHZH Claudin-1, Occludin Fl
ZO-1 Rk B AN S T EUAE @ B ER , I B s
TIRES R, TR M T A i A R i S
AU A o 1 T ER B TR AT BT
RMGIEPE R, RESE TS B S HLRE
YeF5 i iE RS REPY . Lin ZAEA75 H R b N
MCE 7] . 2% FiRHZ B4 2 Claudin-1 ., Occludin
M ZO-1 WFRKXEP, KRB ER, MCE A
% FIEE W Catenin., Claudin-1, ZO-1 fFika:,
5 P PRI XS Ji7 8 Bt BRI BE o JAM2 J& TR N 2T
e BN R A REB A w ll O1 G B R 0 b
L JAM2 SR RRIR I AR ] B AESS F B(PDZ 45
)5 Z0-1 4 T EEEE, S T A%
i, eI E R P, AR &, MCE 78
I JAM2 mRNA 3R G5 69 [6) B 42 gF T
Claudin-1, Occludin f ZO-1 2B % HE AW
mRNA Fik, XK/R#%E MCE Al figi@id i Jam2
I FRIR AL B VA i, TG 5 1
BB IfE o

FAR 200 53 06 0 8 4 R — RV SR E W
B MR TH K A AR, REBT IR SN EON T
A%, PR E R A, TEXS A T8 4L 20 h i 3 B
R MUC2 #l MUCSac J& T2y B BE 5 11,
MUC13 R 538 1 . MUC2 2 [ 18 250 5t B
FEL N, AT AR Ry F U A T R B B ST R M
ICHER Y Forder 25 A1) F 3 56 FEBR HUR =< JE 5
2 TR A J e 1 2 AR T XS 25 i MUC2 mRNA
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K-k 7, MM Van Klinken 25 F1) F 7 6
P2 TR SR PRV U] 5 35 [ B 240 MUC2 mRNA 7K
Pk ETHE P AR, SR H RGBT
AR MCE ¥R EFL T BB H I MUC2
mRNA ik w245 REE R, RXSHERICH H AR
AIRES R EIR YL, 28 MUC2 mRNA Rkt |-
Tt ARSI T i — BRI IE . SERT RIS
IR, MUC5ac I MUC13 7E4d B¢ 5 i i 18
FIR AR, (Y 18 R 5 52 40 88k A R A
B, A2 H MUCS5ac Fil MUC13 mRNA /K-35
kR E TP ARSI MCE T E
R MUCSac 1 MUC13 mRNA 2355 145
W] MCE Al /D g B G B ARIE . B AT AL, H
AR MCE mlaad i E a2 S 5 e ik
19 mRNA K35, /01 32 81 85 82 mRNA KR35,
4 XS 18 R R DRG0 RS A KRR
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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

Maomao Chai', Yuguang Guo', Yangyuan Li', Yu Peng'*", Yonghua Wang®

" Guangdong VTR BIO-Tech Co., Ltd, Zhuhai 519060, Guangdong Province, China
? South China University of Technology School of Food Science and Engineering, 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 (SCFAs) 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, JAM?2 and ZO-1 (P<0.05). And MCE instead of AGPs significantly increased the expression of JAM?2
(P<0.05). However, the addition of MCE to the diet significantly reduced the gene expression of MUC2, MUCS5ac
and MUC13 (P<0.05). [Conclusion] The MCE replace dietary AGPs of yellow-feathered broilers improves the
growth performance promotes caccum 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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