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WKZE, SR ERAR R, Kb 410128; 4L R B TAEVRHE AR G BR AR, B3N 2512000
W E AR BT RIRARE (XOS) X EKILE R MK A SH. DIREER & &M
LT YESR UL R o ARIGIETN 70 His . PR ELN 30 kg ALK K =J044585 80
I, BENLAT NS A, BHI0ANEE (MBS 1/2) , BAES 1. s BA. 5t
AR .30~65 kg B B 100250 F1 500 g/t XOS 41 L4 K 30~100 kg B E% 100,250 F1 500 g/t XOS
Ho TiM-FHREIR 100 kg B, ATREFIKCRIL, S008I0, WEEhsH: BEE
WO B K URE B, 005 L B IR 2 S UL 4 SRR ULPA AR KA DG HE R mRNA Kb . &5
BERW: D SxfHRASBUA A, FRBIIA RS XOS ol % 18 m MR E G & &
(P<0.05), BFEMELAEAMREAM (P<0.05); 2) SxFIEAskyid RAHMEL, 30~65kg
B BEAARR AN N 250 g/t XOS Al B R B KN A Z MR (The) REEE (Lew). RN
M2z (Ser) & (P<0.05), 30~65 kg BB AaRiAs N 500 g/t XOS 7] & 2 M I f KL
WIEREAEEETx (MyHCIIx). EPRER T (MyoD). WIAIMIA R ZE (MyoG) FIAEIHY
SEAF 2A (MEF24) mRNA ®ix#; 3) S50HRAEHTAZAME, 30~100 kg B BUARRER
Jn 100 5% 500 g/t XOS Al & E N HAKHLH Thry Leu. Ser. MEIERE. 0 75 &4 IR A0
RS R & B UL M MyHC Ll x. MyoD. MyoG. MEF24 FJLAA K14 2 mRNA £k &
(P<0.05). % EFHA, AR IN—EFE A XOS Al R yLAZ IS, E IR 4SRRI
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AT RREHFENRIDIR & &, FACmEpH, (R3S, 85, BE55 BT I, JE i $2 mif#% RIpH,
PEARI KA, SR LT, A2 H TP A RSt e A& s 1 8 4. 5540, AR n
100 g/t XOSH i E 4 rm B A WIER SR B HE (MyHC) TIxMMyHCIla mRNARIA &,
250 g/t XOSFJ 35 52 o Wi A7 4 1 S K L B AL R & = ). 2B i iIwt J0 R L, 30~100
kg AKNE B AR A IN100 g/t XOSHE i 1 LA LA AR D7 25 5 Al e/ i R, 43 In500
g/t XOSHE s 1 WLAPHLEE (A B & &, dEiie 1R IR E FRE D JULEF 22 0 UL A g B A
BT, FAY R S LR AR < AR AN L P IR 7 S5 48 s 3 DA O, T UL S R TR 4 i
ELAI o PSR BAT B85 . ) DL, [ A SCXOSX & & A i Jit A IE ST I8 1 1 #4
Mo ABXOSHH A K B AEE UL PR 2k TR 2 F R LT 4 5 A Ak B i (¥ 00 A0 AR e /b, LY
XOSENINTT AR AL Wo Rk, ARIGHETT T A F2E KB B A [ 77 B XOS £
AR E M M AR A S0 WU SIS IR & S AL LT 2R B A R I R, DRy L X0 PR 5 R 7 TG 17
J82 FH 3R BEAR A o
1 MEHS 7
1.1 Ik

XOS B ARSI AR R A TR, EZR AR R AR RERURPORE, Hop
XOS & &#>35%.
1.2 Rz, o5 EFRE B

IR 70 Hg. TR E N 30 kg ALK K =058 80 sk, ARF& & 1/2, B
MLy 8, R 10 MEE, BAEE 1K, WIFT 0.6 mx1.1m BN RGBT
MR (PRI AR, PrAE R (LA AR S SE R AR AN i 0.2 kg HUECER RNV D 0.04 kg
HRE BN 50%14E 5 Je 57 &= PRI, 30~65 kg BYEL 100, 250 A1 500 g/t XOS 21

(1E 30~65 kg M B2y ) ] R AE B Al D) R HR R 0 1004 250 F1 500 g/t XOS AR, 7E 66~100

kg B BRI MR LR AR ) PL & 30~100 kg B EE 1004 250 F 500 g/t XOS ZH (43 il 1 P AE FE it
TR NN 1004 250 A1 500 g/t XOS FITRR D« A iRIE AT IL 100 kg 72471 (£ 170 Hi#Ed)
J& SRR . XOS I ARYE /i A B TR IE S-S K AR =T S WU E

IR FL AR E TR KFZ M NRC (2012) JEE IR HRIRMERCH], Rsmyidx, H4A
J S8 SR KT [F SR shn il 3R 56 T 2015 4F 6 H—9 F 78 ERF 2B T #H 4 Mk A 2 A
FOT K B SEI T T JE , L 77 B P A 42 B R L TR BB I T R A
13 FEMCRES

RIGLE RN R LR E S, FARILERSLAE (AREE 51/2), AiiEsbcR L,
BT, B804 B LR, W E L AR S AR D AR S 20 g 2 R B i K12 g, —80 C
A7, HTRRRE ST AN BKN200 g, —20 CLRAF, HTULAKMFEEER S =
P 001,
1.4 48bRIE 5777



141  iMRAESEIN E
MRAE R e RS ARRAD 8, FCX4R 4 H AN T (Beckman) i
MK A (TP). HEH (ALB) MEREH (GLB) & &L ABIMERRES (ALP)HIE
PO,
142 URAZEHRR S EillE
HIL - 8800 4> A B & FEMR /3 X (HALAT]D, ZHLinAE 2R IENE R LK
RMEHER (TAA. BTRAEMR (EAA). EMLTEIER (NEAA)

143 JULEF 4220 A0 LD A= A G TR 2 ik & )

K FIRNA Isolation Solventi 7| & 2 B KL H SRNA, Nanodrop 2000f# & %5 4173
JEEE I E R E S5, FHPrimeScript RTIAGT &4 H % NcDNA. LLcDNAHEEAR , B - W3k
HA (B-actin) ANSBIK, KHABI - 7900HTSZ M 5 % & EPCRAY (Applied Biosystems,
EE) MEMyHC 1« MyHCIlaw MyHCIL bAIMyHC 1L xUA S AN 2 7 (MyoD) . L4
HAE R (MyoG) WLAZEKINHI 2 (MSTN) FIA LG 58 K T2 A(MEF2A4) 55 5 [ mRNA R 1A
=02, HIRER AN RIEER A5 E . SR TAY LR (R FRARS
8%, S RSB ERL

fals

R 1 SIS H

Table 1 Sequences and parameters of primers

F K Genes 51%))7%1 Sequences of primers FEHI RN Product size/bp
MR =R T F:5’-GGCCCCTTCCAGCTTGA-3’

MyHC 1 R:5’-TGGCTGCGCCTTGGTTT-3’ He
WMEREE HEE La F:5-TTAAAAAGCTCCAAGAACTGTTTCA-3’

MyHCla R:5’CCATTTCCTGGTCGGAACTC-3’ 136
LBk B E A 1 x F:5’-AGCTTCAAGTTCTGCCCCACT-3’

MyHC1lx R:5’-GGCTGCGGGTTATTGATGG-3 76
MEREEEEID F:5’-CACTTTAAGTAGTTGTCTGCCTTGAG-3’

MyHCII b R:5’GGCAGCAGGGCACTAGATGT-3’ %0
Al E R F F:5’-CAACAGCGGACGACTTCTATG-3’

MyoD R:5’GCGCAAGATTTCCACCTT-3’ 383
il es %N F:5’-GCAGGGTGCTCCTCTTCA-3’

MyoG R:5’-AGGCTACGAGCGGACTGA-3’ 230
A UL B8R K T 2A F:5-TGAATACCCAGAGGATAAGCAGTT-3’

MEF24 R:5’-TAATCGGTGTTGTAGGCGG-3 13
JULA A= KA ) 25 F:5’-GTCCCGTGGATCTGAATG-3’

MSTN R:5’-TTCCGTCGTAGCGTGATA-3’ 2%

1.5 HEgiit 500
W06 2 K Excel 20104720 B 2 )5, FHISAS 9.28E4T H1[K & J7 2 70 #t (one-way



ANOVA)MLSDVE % H HLAL, P/ —IRIIBR IR G451, P<0.05 9% 7 2%, 0.05<P<0.10
TS
2 HiR550H
2.1 XOS AN B 4 M3 AL S HURE

FHER 2 50, SXTRRAAAHEL, 30~65 kg BBt 250 A1 500 g/t XOS 4L K& 30~100 kg [ B
250 #1500 g/t XOS ZH 1% GLB & & R &1 (P<0.05); SHiA R4, 30~100 kg BB
250 g/t XOS 4113 GLB S & EF1IN (P<0.05); Sxf Ay KM, 30~65 kg [
B 250 #1500 g/t XOS ZH LA K 30~100 kg BB 100, 250 1 500 g/t XOS ZH 113 ALB/GLB 1§
BERK (P<0.05); F4LAM3 TP fl ALB S REIEEZHER (P>0.05),
2.2 XOS XA B 8 WL R IR 2 5 (1 5 i

F 3 AT, 30~65 kg BB 250 g/t XOS AR 7538 (Thr). MR (Leu). KN
AR (Phe). &R (Ser). TAA. EAA. NEAA fll FAA & B EKTHAERL (P<0.05),
30~100 kg Ffr B 100 g/t XOS WL+ Thr. Leu. Ser. TAA. EAA 1 FAA & L& 30~100
kg BBt 500 g/t XOS 4L Thr. Ser A1 FAA & &4 5 2% 5 T X4 (P<0.05), 30~100 kg
BB 100 F1 250 g/t XOS AL Phe & & 43 7] 3% & T 30~65 kg BBt 100 #1250 g/t XOS
H (P<0.05), ML BRI (Glu) & 5 737 2.2 5 1 30~65 kg FirBx 250 g/t XOS 4 (P<0.05).
2.3 XOS M AEKAEE R S AL A WLEF 4SS BRI A AR K AR SCHE PR 2 & (1 5 i

MR 45, SxEAPiAd =M, 30~65 kg BB 500 g/t XOS LA H MyHC 1 x+
MyoD. MyoG Fl MEF24 #:[F mRNA RIARERERI (P<0.05); H5xHEABGTARMLL,
30~100 kg [ Bt 100 g/t XOS HULAIH MyoD+ MyoG. MEF2A F1 MSTN 3£ [K mRNA ik &
PL A 30~100 kg i B 500 g/t XOS 2L HF MyHC 1 x 3£ K] mRNA %5k &1 5 2 11 (P<0.05),
30~100 kg [ Bk 100 g/t XOS HNLAIH MyoD+ MyoG. MEF24 F1 MSTN 3£ [ mRNA Fik &
2 2 =T 30~100 kg B Bt 250 51 500 g/t XOS 2 L K 30~65 kg B Bt 100 g/t XOS 41(P<0.05).



F# 2 XOS M AKNEE MR A SR
Table 2 Effects of XOS on plasma biochemical indices of growing-finishing pigs

XOS # 07K P XOS supplemental level/(g/t)

B RE| R hiAERA PR P1E

30~65 kg BBt 30 to 65 kg stage 30~100 kg Fr Bt 30 to 100 kg stage
Items Control group Antibiotic group SEM P-value

100 250 500 100 250 500
SEHE TP/(gL) 61.50 62.08 63.81 62.93 65.03 63.09 64.49 65.49 0.38 0.18
H&EH ALB/(g/L) 48.29 49.34 49.30 45.57 47.78 47.24 47.03 48.33 0.33 0.30
ERE A GLB /(g/L) 12.27° 13.18% 15.018b¢ 16.52% 16.06% 15.38%¢ 17.77 16.27% 0.47 0.01
Hi#EH/EkEH ALB/GLB 4.082 4.01° 3.33® 2.87° 3.05° 3.19° 2.80° 2.98° 0.12 <0.01

T B b A R E 5t % (P<0.05) . F &
Values in the same row with different superscripts mean significant difference (P<<0.05). The same as below.
3 XOS MAEKNEE RN EIERR & &I R (R AL
Table 3  Effects of XOS on amino acid contents in muscle of growing-finishing pigs (fresh sample basis) ug/g
i gm XOS ¥ n/KF XOS supplemental level/(g/t) o
TiH R PR PiE
Antibiotic 30~65 kg M Bt 30 to 65 kg stage 30~100 kg Ffr Bt 30 to 100 kg stage
Items Control group SEM P-value
group 100 250 500 100 250 500

AR Lys 1.65 1.89 1.72 1.68 1.72 1.89 1.81 1.93 0.04 0.07
HAMR Met 0.58 0.64 0.59 0.57 0.6 0.64 0.61 0.64 0.01 0.08
HEIR Thr 0.93% 1.08* 0.97% 0.93° 0.99% 1.08* 1.05% 1.082 0.02 0.01
HEIR Val 0.93 1.10 0.94 0.92 1.01 1.11 1.03 1.11 0.03 0.17
=R Leu 1.48¢ 1.65% 1.512b¢ 1.44¢ 1.528b¢ 1.66* 1.62:% 1.64% 0.03 0.02
FRER le 0.79 0.93 0.82 0.79 0.83 0.95 0.89 0.95 0.02 0.09
JKNEAMR Phe 0.6220 0.69* 0.60 0.57¢ 0.68% 0.712 0.68% 0.65% 0.02 0.02



KR Arg 1.25 1.31 1.32 1.18 1.28 1.34 1.28 1.32 0.02 0.20
HER His 0.93 0.97 0.90 0.83 0.96 0.96 0.96 0.97 0.02 0.10
REATE Asp 1.76 2.05 1.88 1.82 1.88 2.04 2.00 2.09 0.04 0.10
BEK Glu 3.03%® 3.50° 3.15% 2.95° 3.29%® 3.49* 3.522 3.44% 0.08 0.05
225K Ser 0.77° 0.89* 0.812 0.77° 0.83%® 0.88* 0.87%® 0.90* 0.02 0.03
HZE Gly 0.84 0.94 0.89 0.84 0.87 0.93 0.90 0.94 0.01 0.09
WA Ala 1.20 1.41 1.27 1.23 1.31 1.37 1.36 1.44 0.03 0.15
AR Tyr 0.69 0.73 0.65 0.59 0.71 0.74 0.74 0.69 0.02 0.27
FiE 82 Pro 0.82 1.04 0.74 0.74 1.11 1.02 1.03 0.84 0.05 0.34

9.16% 10.26® 9.378be 8.89¢ 9.59zbe 10.34° 9.934be 10.30% 0.20 0.03
EAA
Ik T AR

9.11b¢ 10.55° 9.402b¢ 8.94¢ 10.00%° 10.48% 10.442> 10.34ab¢ 0.23 0.04
NEAA
fif ok & AR

8.08 9.21* 8.52abc 8.02¢ 8.64%c 9.18* 9.06% 9.232 0.18 0.04
FAA
BEER TAA 18.27b 20.82° 18.77%¢ 17.84¢ 19.593b¢ 20.83% 20.373® 20.642 0.42 0.03

A BIRER=TF AR+ W BB+ BRI R TR AR+ FE N AR AR A BAR G R AL B RER=R L AR+ L AR B R HEAR+ N AR AR E R B8

R= FRIER L FHEIER,; HREER=RL AR B AR+ HEARA N E R AR, HhRLEAR=REAR+ KRB B R=1 2R+ AN .
EAA=Thr+Val+Met+llet+Leu+Phe+Lys+His+Arg; NEAA=Asp+Ser+Glu+Gly+Ala+Tyr+Pro; TAA=EAA+NEAA; FAA=Asp+Glu+Gly+Arg, Asp=Asp+Asn, Glu=Glu+Gln.
4 XOS WAEKNE FENETYESTUFIILP A ICAH KRB b & R
Table 4 Effects of XOS on expression levels of muscle fiber type and muscle growth-related genes of growing-finishing pigs

XOS ¥ n/K~F XOS supplementation level/(g/t)

BUgE| puiizi! HiAERA Ptk Pfa
30~65 kg BB 30 to 65 kg stage 30~100 kg Fr B 30 to 100 kg stage
Items Control group Antibiotic group SEM P-value

100 250 500 100 250 500




WA 42 Muscle fiber types

WIREAER T MyHC 1 1.00
WIERE A E 5% Ta MyHC 1l a 1.00
R (I E 5% [Tb MyHC 11 b 1.00
LEREE A B 5 1Tx MyHC 1l x 1.00%
LA AR FFEE Muscle growth-related genes
AWLRE K F MyoD 1.000<d
AL KR MyoG 1.00¢
A IG R 1 2A MEF24 1.00¢
WUAZE KA R MSTN 1.00P<d

0.74
0.49
0.71

0.68¢

0.58«
0.78¢
0.99¢
0.53¢

1.57

0.41

1.08
1.182c

0.89bcd
1.38%
1.902b¢
0.89b¢¢

1.30

1.04

0.94
1.538c

1.65%¢
1.96%
1.46>
1.56%

1.06

0.91

1.07
2.10*

1.97%®
247
2.40%®
1.34b¢

1.38

0.63

1.38
1.55qb¢

2.49*
2.51*
2.83*
2.322

0.66

0.50

0.37
0.91%

0.44¢
0.83¢
1.43b¢
0.35¢

0.86
0.38
1.14
1.85%®

1.44¢bcd
1.34b
1.24¢
0.49¢

0.11
0.09
0.11
0.18

0.26
0.25
0.24
0.23

0.40

0.05

0.12
<0.01

<0.01
<0.01
<0.01
<0.01
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WEEWEIN T UIRA L EAA. FAA F TAA &5, W0 500 g/t XOS B2E 360 7 UL ZH 2
FAA &1, $/x XOS BRI A 3 5 SR KR, H BAA BRI 100 g/t XOS HAURER
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R, X SR N7 A AR — 30,
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BUYI RIEARDE, 5 HAh IR 2 AR SRR, AR T, AR N 500 g/t XOS {2t T AL
P MyHC TLx £ mRNA ik, 387558 A i 5175 31— 8 R B 568 o AR LA AR KRH R R R o
MyoD R {8 H Aty 258 7Y 240 i 4% £ oy Fc UL B I i3k 23 A R s R FILET 4 s MyoG & B B LK
BWIERZERT, TR IR (8 UGS 0 SR 8 A RIE, FIN 7 RL40
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Effects of Xylo-Oligosaccharide on Plasma Biochemical Indices, Amino Acid Contents and Fiber
Type Composition of Muscle of Growing-Finishing Pigs
HAN Li'2  PAN Jie* XIE Peifeng'® DING Hao** WANG Zhanbin> HUANG Xingguo®
KONG Xiangfeng!>*

(1. Key Laboratory of Agro-ecological Processes in Subtropical Region, Laboratory of Animal
Nutritional Physiology and Metabolic Process, Institute of Subtropical Agriculture, Chinese
Academy of Sciences, Changsha 410125, China; 2. College of Animal Science and Technology,
Henan University of Science and Technology, Luoyang 471003, China, 3. College of Animal
Science and Technology, Hunan Agricultural University, Changsha 410128, China; 4. Shandong
Longli Biotechnology Co., Ltd., Yucheng 251200, China)

Abstract: The present study was conducted to investigate the effects of xylo-oligosaccharide (XOS)
on plasma biochemical indices, amino acid contents and fiber type composition of muscle of
growing-finishing pigs. A total of 80 DurocxLarge WhitexLandrace pigs with an initial body
weight of about 30 kg and 70 days of age were randomly assigned to 8 groups with 10 replicates
per group (half male and half female) and one pig in a replicate. The eight groups included control
group, antibiotic group, supplementation groups of 100, 250 and 500 g/t XOS during 30 to 65 kg
stage, and supplementation groups of 100, 250 or 500 g/t XOS during 30 to 100 kg stage. When
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the average body weight of pigs reached about 100 kg, blood samples were collected by precaval
vein, and then the plasma were obtained for analyzing biochemical indices. The samples of
longissimus dorsi (LD) muscle were collected and the contents of amino acids, mRNA expression
levels of muscle fiber types and muscle growth-related genes were measured. The results showed
as follows: 1) compared with the control group or antibiotic group, dietary supplementation with
different doses of XOS significantly increased plasma globulin content and significantly decreased
the ratio of albumin to globulin (P<0.05); 2) compared with the control group or antibiotic group,
during 30 to 65 kg stage, dietary supplementation with 250 g/t XOS significantly decreased the
contents of threonine (Thr), leucine (Leu), phenylalanine and serine (Ser) in LD muscle (P<0.05),
and dietary supplementation with 500 g/t XOS significantly increased the mRNA expression
levels of myosin heavy chain Il x (MyHC Il x), myogenic determination gene (MyoD), myogenin
(MyoG) and muscle cell enhancement factor 2A (MEF2A) in LD muscle (P<0.05); 3) compared
with the control group or antibiotic group, during 30 to 100 kg stage, dietary supplementation with
100 or 500 g/t XOS significantly increased the contents of Thr, Leu, Ser, total amino acids,
essential amino acids and flavor amino acids, as well as the mRNA expression levels of MyHCI II
x, MyOD, MyoG, MEF2A and myostatin in LD muscle (P<0.05). Collectively, these findings
suggest that dietary supplementation with suitable doses of XOS can regulate nitrogen metabolism
and up-regulate the expression levels of muscle fiber type and muscle growth-related genes; and
the efficiency of dietary supplementation with 100 g/t XOS is optimal for pigs with 30 to 100 kg
body weight.

Key words: xylo-oligosaccharides; growing-finishing pigs; biochemical indices; amino acids;

muscle fiber type!

*Corresponding author, professor, E-mail: nnkxf@isa.ac.cn (GriEgwis  HEH)
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