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22vkEle] FEA A AL EelGih 9, V15 ASA, aeEs HASE 7 e AAF e =
3 ool wheh Sl EXERD Aao] AR 24o] o Astal Sith aeE FATS o), SAES] FHA
stelan, Aed 2 MATY Adt & w7k A FAE sHAAste] RENTAR ey ols
AZE ol wheh RS gA F59 AAF FE Su AL A ARRE ot ks A
gk HE7ke] walo] molA|a otk olel 2012 °oF yehdAh wdh AAF AAEAES THEoR
Mrtell . =9igh AAE F48s olgate]l dAl A =l AAFTS o1& Mz F7PHA(FAE A
24rt2]e] AAF S(PA 15, T4 9)E A AL B3Y fh §) AE SOl 28 ke slow
of FRA S LS e e WA sy A4 o 7ok
& F% Suws 2R dtk ool Afutel A 4
g TS B8 dAE 1Ty dh T IPe & ME 120FFRH QAT |49 FYa
2 Akl Slrk of71A Hold A w] BEH S8 T 238 97
T AR 98 FEHAFLE A TET A
o AAE gae 715 did A8l Fa B A7e FEANETE71E%7HA 18
LHE FFo] =ot Fevkel B B glo] A A T da S AT 29 Zdd w4
T B0 e el TS o, Sl AT W T S AR A A% A Uids A
Table 1. AEAI=Z2| HiEH|2t FHAFASE
Treatments
5:1 | 4.5:1 | 4:1

Ingredients, %

Alfalfa, hay 5.57 5.57 5.57

Timothy, hay 11.14 11.14 11.14

Oats, hay 13.93 13.93 13.93

Corn silage 5.57 5.57 5.57

Beet pulp 5.57 5.57 5.57

Soy bean meal 8.08 10.95 14.57

Corn, ground 22.28 19.42 15.79

Rye silage 27.86 27.86 27.86
Net energy

Total 2.64 2.63 2.62

Maintenance 1.73 1.72 1.71

Production 1.61 1.61 1.60

Growth 1.11 1.10 1.10
Chemical composition, %

Crude protein 14.63 16.18 18.15

Neutral detergent fiber 45.63 45.69 45.76

effective Neutral detergent fiber 36.19 36.32 36.47

Non structural carbohydrate 33.49 31.83 29.72

Digestable intake protein, % CP 73.96 75.04 76.13

Total digestable nutrient, %DM 73.11 72.89 72.62

TDN/CP ratio 5.0 4.5 4.0




A% 305.9kg, 127143 9]
TE AEARESD S5 AlolgAg) B
T2 olgsh Ay AR TDN/CP u] &4 77
5.0:1, 4.5:13 4.0:19 H& XX” XJF/H-(Tl
T2, T3)oll Z 654 wijx|5}o] 7—. of $-o] 654
ajxlste] 48717k 1593} 2717 9049 & 105

H o of > ox WY

1980)
A2

o
A, A,

AF % TDN/CP H]&9] 4:10] t&
o HIEH o} 200g/?:_1 q A3son,
NDF ADFi= A7 AF =3l fogh Afol& e}
WA &ekor) TDN/CP H]&o| wo} Aol 5:1,
451 9 4:1 77} 094kg, 1.09kg % 1.19kg 43
g zlo|7F et B = ook ‘6]—31: = o =
%= TDN/CP H]&©°] 4.55:19] 7«13]?7} 7V e
TEE 1HT 49 4.5:10] v
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AUZE AA] Btk Table 17+ 2o wighet TMR w Y& Zo® dew|gith
oE 19 23] Uro] Folaila, 99k 4%k % Table 3% TDN/CP Hl&o| th2 SAF 2 34
Ve fgk B OAFE AE wEl AR AE $RY & A BHoFa 9low, AY Az AlFAtelet
A G Do) o] wskes ] fldtel 4 #Agle]l TDN/CP Mol 4:1 AgolA 71 &
Aoz Ky Ay F& vpY Alswe] § A AR SAE UEla, §437] el 127199
A AHF gk o] §499 FAE AuA et dAE] FEFTolA
FeA e AR R Y lignin TS dWA g0 e A HAE oE dddn,
marker® o]gate] T WA Ui MEFS A F7] A FeSRE SE SAE A T A
Atal 7 A AskES WrREIGnh dAy W A o] STkl o|& Qg 27] s AN
glucose, cholesterol, NEFA, BUN, albumin, total 29| A Zesly|= st} webx 2 AgdA
protein, AST, GGT, Ca, P, Mg, free cholesterol 4:19] SAl& 1.02kg/¥2 3 W4 A G534} AA|
o] T HA7|(Gastat-600 series)E of-8sto] W FAo] #HJow olFold F 9o} 519 HE
BA8l9ith, EAEAS SAS (Statistical Analysis  (0.91kg/<)o] wlEAd Aoz AGEACE whebA
System, Version 6.04 USA, 1990) program 74 ofd Ui 3w &7 ARS TAE, A A
packageS ©]-83l 7} Ak HitgkS Duncan’s W A, 3 Y Ao dis u#E FHHoE
multiple range tests ©]-§ olUxs} Tude] s e Aot glow, vl o] ik oy A B
of w2 T Hw AAAKSteel?t Torrie, U ofuE} 2] T Wl digk ezt
Table 2. TDN/CP H| 80| ME S429 JAA HF ¥ H|I (kg/Y)
.. Treatments SEM
4:1 4.5:1 5:1
DM 6.64 6.43 6.46 0.20
CP 1.19 1.03 0.94 0.03
Fat 0.16 0.17 0.17 0.01
Fiber 1.30 1.25 1.25 0.04
Ash 0.44 0.41 0.40 0.01
ADF 1.78 1.70 1.70 0.05
NDF 3.01 291 2.92 0.09
Lignin 0.20 0.20 0.21 0.01
NSC 2.09 2.14 2.24 0.07
TDN-COW 4.59 4.46 449 0.14




Table 3. TDN/CP HIEE 5922 A&, SAHY, LISAE

Treatments

4:1 4.5:1 5:1 SEM
Body Weight (kg)

g 268.33+5.1 309.83+6.6 339.67+9.1 6.94
Ist 285.3345.7 323.8346.0 353.17+8.3 6.67
2nd 296.254+4.8 337.8344.7 365.08+9.2 6.23
3rd 316.50+5.1 356.33+5.2 382.25+10.7 6.99

Body Weight Gain (kg)
Ist period 17.00+2.28 14.00+2.92 13.50+1.54 2.25
2nd period 10.92+2.96 14.00+£2.53 11.92+2.75 2.75
3rd period 20.25+1.56 18.50+3.91 17.1743.93 3.14
Overall 48.17+4.64 46.50+5.79 42.5843.03 4.49
ADG (kg/d)
Ist period 1.21+0.16 1.00£0.21 0.96+0.11 0.16
2nd period 0.61+0.16 0.78+0.14 0.66+0.15 0.15
3rd period 1.35+0.10 1.23+0.26 1.14+0.26 0.21

Overall 1.02+0.10 0.99+0.12 0.91+0.06 0.10

g3} cholesterol & &&= AZ7E AolE YehiA] &

Table 4} 5= TDN/CP H]&o| w2 &ol
Ho] FeEs yehd Aoz d3F glucose,

AR
NEFA,

gtom, % BUN & 5:, 451 % 41 47
17,88, 17,68 % 19.12mg/o|= ©ujd %= Z715

Table 4. TDN/CP H|80j| M2 S429 &=

CHAFAFS O] H43} (1st period)

Treatments

ftems 51 451 41 P
Albumin (z/dl) 347+0.16 3.56 £ 0.10 3441014 08318
Total Protein (w) 8.43 +0.24 836021 8404009 09657
ALT-GPT (wl) 7220+ 4.61 74.98 +2.58 72404344 0.8529
AST- GOT (u) 80.70 + 2.25 81,37+ 2.96 75504221 02169
GGT (u) 1117 £2.16 9.04+2.33 7964183 05578
Total Bilirubin (mg/dl) 1044022 0.86+0.11 0884005  0.6557
Direct Bilirubin (mg/dl) 0.36 + 0.06 0.27 = 0.06 0314002 05291
Globurin (¢/dl) 4974018 4.8040.12 4964009 06579
Calcium (mg/dl) 330+ 0.61 2324046 2184081 04079
Glucose (mg/dl) 7873 +3.34 80.50 + 2.91 76724418 07655
LDH (mg/dl) 3288334 14673 3599.00+ 14091 321000+ 8361  0.1338
Phosphorus (mg/dl) 22534958 13.48 + 076 13944047 05205
Total Cholesterol (mg/dl)  182.83 +8.28 187.00 + 15.34 19600+ 846  0.6885
HDL Cholesterol (mg/dl)  153.67+9.09 164.80 + 10.48 161601102 07212
BUN (mg/dl) 17.88 +1.29 17.68 = 0.33 19124055 05169
Creatinine (mg/dl) 1134 0.06 1.06 4 0.04 1104003 05755
Uric acid (mg/dl) 1194011 1124 0.05 116006 08181
Triglyceride (me/dl) 10.20 +2.94 15.22+4.70 15084441 05911

10 zab7143 M)



Table 5. TDN/CP H|20| & Y2 €5 HAMIES H3t(2nd period)

Items Treatments p-value
5:1 4.5:1 4:1
Albumin (g/dl) 3.47+0.14 3.55+0.21 3.60+0.22 0.8899
Total Protein (u/l) 8.42+0.36 8.65+0.23 9.11+0.35 0.3142
ALT-GPT (u/l) 112.56 +11.87° 50.93 +£9.23 88.26 +£9.45° 0.0127
AST- GOT (u/l) 50.32+1.89 81.10 +£28.63 132.65+51.71 0.2616
GGT (/1) 9.83 +4.89 453 +3.81 4.00+2.13 0.4855
Total Bilirubin (mg/dl) 2.43+0.52 3.42+0.60 3.91+0.89 0.3203
Direct Bilirubin (mg/dl) 1.14+£0.55 1.02 £0.34 1.14+0.30 0.9744
Globurin (g/dl) 4.97+0.39 5.10 +0.34 5.51+0.24 0.4576
Calcium (mg/dl) 6.31+0.99 525+1.57 3.76 £1.55 0.4222
Glucose (mg/dl) 60.99 +6.58 64.50 +12.20 52.50 +11.39 0.6990
LDH (mg/dl) 244557 £466.35°  5645.33 £1356.83" 2774.67 +883.13°  0.0545
Phosphorus (mg/dl) 46.25 +7.79* 16.83 +5.68° 18.57 +5.80° 0.0175
Total Cholesterol (mg/dl)  194.00 +59.92 199.75 +4.32 177.60 +5.94 0.8732
HDL Cholesterol (mg/dl) ~ 121.00 +4.24° 145.17 £4.38 132.29 £2.91° 0.0017
BUN (mg/dl) 12.96 +0.59 12.48 +0.70 14.77 +1.29 0.2179
Creatinine (mg/dl) 0.77 £0.21° 0.69 £0.27° 1.84+0.51° 0.0648
Uric acid (mg/dl) 1.61 +0.37 3.41+1.35 2.33+0.44 0.2958
Triglyceride (mg/dl) 20.67 +5.05° 29.03 +£3.52% 40.61 £7.50° 0.0788
of W} ol &S Bt Table 4). 29 £8  sEx Ag43 o8 '} 15 UERHA] &ekon,
Al9] BUN sk 12 96 12.48, 14.77mg/¢]Z A& Total protein &= 2
Z719 Blsze A3 ooy EF whw A 2] uix Fkou Ay FnAlde AlsTid R S
AE HeERAIHL

= A 27 APF AE UrE}
of Hla] WAl FA1¥ A= YeRHSIt Table 5). & 7FA] HldlsHAl 718t

% % AST(aspartate aminotransferase), GGT (r-
glutamyltransferase), CaZ} P %= |71 Aol Y AR (s3] F7)
E YA 9ttt @749 total protein¥} albumin
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production tralts)Q NEEsh7] Q&) FRHo] &
1ERte] Aubel] ofs FF WA A S fertility) 9]
Aot 7H4 sk, ol - ARk A s A
AR b R/l 7|9ty B el A
bS] A §FH H= fertility &
g glon) o)e GAHGAR)e] worn A%
A e oF fH7 g = A
] o]

.

N

N
r
r$£ 1=kl
ofN
ofr

o
FAEEAAD] e ¥

aE F4d AF, L F@E N
g s w7 4 29K non-additive

genetlc variation) S ©]-83] =

$4 maels gy wx}m AEAER 54

89 dominance) 2} W] 8

&9/ AN epistasis) 7t 9,11?}. A F7HA] Bl

2o 2y Aro ofshd HEsuke] fjgke] W

> ol

A 71EAE B Ak e
92 A7 ade] F3tHY ol d(as large as
or larger than additive)®]2}al ®.a18kal 9]

» ATEA: GWASE o] §3te] genetic markerd

3] additive effects?} non-additive effectsE
BA8kaL F40] 7FssAIEE, dairy cattleolA] U
HEo| additive effectol] st 7‘ Z3lo] AFE sk
AT AR webA, Holstein HetollA] MAE4
< calving interval (CI)3} + AJAHIAS milk
yield (MY)ell 3714 (additive) % H]’$7H4 (non-

additive) 37 43 F= gAH oY=
(chromosomal regions)S AE¢ Foll, Jersey

Ao AAAGS 715 (validation)sh7] $18] A+
= )\zsgzﬂ— CE-5]_ zq OJ—L} HHO”H-% H]/\1—7}X-l &
o] el sl Gopraial g

@ 198015-H 20117k4]2] Holstein?} Jersey
cow?] calving interval (CI)¥} milk yield (MY)
7]%< Australian Dairy Herd Improvement
Scheme (ADHIS; Melbourne, Australia)Z4-E
AQlom, o] 5 final data® 7,055 Holstein¥}
3,795 Jersey cow?] 23,198 MY$} 11,091 CI
7155 o83

@ A48 ZA4: Illumina BovineSNP50 v2
BeadChip (50 K), BovineHD
BeadChip (800 K)

@ A" F429 Quality check ¥ 45,754
SNPs (50 K), 632,003 SNPs (800 K)7} #3
om, o] F 408255 SNPo| HFAOR
GWAS®| o]-&3.

@ statistical model : mixed linear model
y=1l,pu+Xb+ Zu+ W, te

Ilumina

71914,

y : vector of phenotypes (CI or MY),

1,: vector of ones,

u : the population mean term,

b : vector containing relevant additive, domin-

ance or epistatic marker effects,

u : polygenic effects, assumed as u~N(0, AU?/)

ye - the vector of random permanent environ-
mental effects
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e : a vector of random residual deviates

X . marker effects (additive, dominance or epistatic)

Z and W: incidence matrices for the random

effects

® Cross Validation: S2E}l FwhoA] HofA
SNP E3H53 AojA el dis) nla 7}
Al

(® False Discovery Rate (FDR) 4] 24|

@ R (3.1.0)9] qqman 0.1.1% ©]-&5}>] Manhattan
plot A4 % NCBI database 2 Animal
genome QTL database ©]-83}] 94 SNPs
o] X FAAel fAe=A, 7IE Haud
QTL @3t ol A23s o

* g7Zda Qo

» additive marker effects (Fig. 1 and 2, Table 4
and 5)

— milk Yield MY)el -+2]%|(significant) A} :
BTA 5, 14 and 20014 7%,

55)
3795)

TF & A B 8 7 8 6 M0 1 % 18 0 5 16 175 10 5 21 5,8 ,,8,0m,% W

cts for milk yield in discovery and validation

— BTA 5: milk production trait®]l #+J, PTPRO

gene, GPRC5A gene5°] $14|3t
— BTA 14: DGATI gene’} 973
— BTA 20: GHR gene”} 1]

— calving interval (CT)ll #IQH4 9] 3 (sugges-
tive significant) 23}: BTA 5, 9, 11, 18, 22,
27, 29 and X chromosome®|A] A%

— BTA 9 2 27914 female fertilityo] %3S
T QTL regions©] o] Hio} FhH4.

i
s 3 5 € 7 & 6 f0 11 211 6 %A W, 8, 5 5 anH @
chromosome

Fig. 2 Distribution P effects for feriity. Manhatian plot of all additive SNP effects for calving intenval in discovery and valdation

populations with !

umber on horizontal s and -log (Pvalue) on vertical axis

» dominance marker effect (Fig 3 and 4, Table 6
and 7)

— milk Yield MY)ell 14 (significant) A7} :
BTA 2, 3, 5, 26 and 27°14] #&%.

B Holtein cows (0=7055)
Jersey cows (143795)
Peixn’
- petxio?
- Peix10?
<
g

4

iz 3 4 85 6 7 8 8 M0 1 2 1 i 45 f6 7 10 0 % %, % a1 @ @
chromosome

Fig. 3 Dist

ilk yield. Manhattan p NP effects for milk yleld in discovery and validation

populations with ct

er on horizontal axs and -log o(Pva

— BTA 39 $1%3 AGBL4 f+4A4R= #-5744%
] Normande breed cattledl|A] + AAFE2 2
AGAEA BFE S8k positive selection©]
7Fset kel 7] RS,

genes in dlscovery and valldation [K’)[JLIH[IOII!.

Table 4 Boundanes of the validated reglons with significant additive effects on milk yield and the most significant SNPs within the identified regiens with their associated

Mast strongly associated SNP In discovey

T NP

Mast strongly associated SNP |nvalidation

BT [nmval (Mbpl® ShP Fostion (bp)  -logiO(F}  Effect+SE MAF Fosiion (bpp  Effect £5E bgld B MIF M Gene®
g 94453 95026  rs136374704 4518850 11633 12031711 0300 (4% w136816685 0500136 BO76+ 1846 €013 0471 (453 PTPRO
5 96927-97854 r11077A0R0  GTARRIGT 8791 1438 +2475 g7 43n s134850818 67031962 87.04 4 1857 B9 0450 0680 GPRCSA
14 1428 - 5.289 rsi09421300 1801118 134354 441538 035 A 1801116 ~234 141755 3887 0458 385  DGATY
20 29568 -30367 rsi34175348 30001265 7230 H64+197 0X6 0289 29558009 133541925 11382 0270 (8% NA

“BTC: Bos Taurs chromosome

“Intervals containing individually validated SNPs are in bold

“MAF minor allele frequency

e = additive variance; 4, = phenotypic vanane

“Genes with bath top SNPs in discovery and validation inside them ar in baid
'Genes with individually validated SNPs within them




— calving interval (CI)°ll {+2]¢t (significant) 2} :
BTA 1, 2, 3, 7, 23, 25 and 2894 7%,

e Holstein cows (n=7055)
Jersey cows (n=3755)
o

e

“logl 0(P)

a

5 7 8 6 10 11 12 13 14 15 16 17 10,
chromosome

EVE TN N )

18 %20 2 227 2426728

Fig. 4 Distribution of ¢
populations with chromosome number of

> effects for calving interval in discovery and vafidation

n vertical axs

» Epistasis interactions (Table 3)
— BTAl4 DGATI gene Aol MyYel| tjgh
significant@ epistatic effects?} 71,

* A8

» Australian Holstein¥} Jersey cowllA MY 9} CI
o dominance effectsS S 55 eI

» non-additive gene actions E915hH= 22 U

F9| dataseto] BRI E, ol tieksle WY
= Bayesian method'} BLUPS AM-8= WHo
= A 7S

» dairy cattle breeding®l* non-additive genetic
effects®] HEA LD vl A EAlE
whole genome sequence A4S F3l A4

= D
< [e)
T 2)\‘5 7)-\101:1].

o{o

Table 3 P-value thresholds, number of significant pairwise additive x additive interactions and calculated false discovery rates (FDR)
for milk vield (MY) and calving interval (Cl) in discovery and validation populations

Discovery Validation
Tralt No. of tested pairwise Pvalue Holstein discovery FDR P-value Jersey validation FOR No: Same
interactions threshold [7055) (%) thireshold (3795) (%) Die?
MY 255255 107 3700 0 107 165 0 163
ad 9,180 10! 5 18 0o 0 NA NA

“Number of same direction SNP effects in discovery and validation pepulations
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Q A& HRB * fistulated : 952 FH W 5 A%l o]
AAwo] P HEE AH Ths
¢ Changes of the hindgut microbiota due to » 23%47
high-starch diet can be associated with
behavioral stress response in horses sk AdZAN
Alexandra Destreza, b, Pauline Grimma, » A& Fojo w2 dhg|g]o} 24 W3}
Frank Cézillyc, Véronique Jullianda — @7 duteglol, ddauteg o}, gtolg |t
AgroSup Dijon, F-21079 Dijon, France Hloke] F sk dxwt wolg 7zt (71
Physiology & Behavior 4 HI)JJr Hlas] 2ok A%E 3 wofdh
Volume 149, 1 October 2015, Pages 159~164 ]7J' I Eotof] wj-$- =A el
» AbE Fold W}—E— g 24 W3}
oA LHl A — 494 W& (granulocyte) = AF7ITE 1
we 2aplue] B4 A B e B} 9 11} Hlams] A1 194 ) e
& 972 AR Folslok A% 0§ B W o1 9] Aoz AEsRiel w2 s
et wo] qUAFTFS Eol7] 3l AR P A 25
> oﬁ*h AFE Folap)e g > A B EE HAE
A RSl et A mAE 2ol WY — ARV T el whE AR 3 oEE A
i olgjgt YPA 2EYAE T PePel E9] ¥ishs A %?8.
ke = > FEFY AF
Bodgs B oy AEfx(FFAE A — FFAES} 11%E A wolgk 7z 119 A2
wo)E QIgh Te] g5 Wt ofF- 5l wish oY AR AZARERE Foldk 71 T 3 vlas)
< slolglaal g Zo1503 71z 134 1M1} vl FAA o]
ot
2.
o bt » BAEA At ] ols Rk wA
TAEE — o] AR e T AAVIRES AR
— Fistulated AA7} 6‘3}3]*2— ARESIGaL AR =9 =9} HlEsle] S7kehs e B4

= 11~19%, A%L 394~511kg 9.
A=
R, 5 B ug7|1zm
P s =1 = X P =
100% FAXZ0|(EE oo | 4a% uel SoiEes 100% AXZHEZE)
| (4%)
0 710313 17 20 0 71013 17 200 7 10 13 17 20 ()
moulo R mouwloof R woul o R
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2,0E+07
0,0E+00

2564007

B Perod 1
o @ Perad 1
| Pe
_ 2,0E+07 B Periad 2
O Perod 3
O Periad 3
1,6E+07 -
1,0E4+07 -
5,0E+06
5 ] e 0,0E+00 3 A
total anagrabic bacteria total anaerobic bacterla lactate-utilizing bacterla
cecal colonic | cecal
4,0E+05
@ Pariod 1
356405 4
mParod 2
3,0E+05 4 Period 3
2 5E+05
h
2,0E+05 4
1,5E+05 4
1,0E+05
5,0E+04 4 u a
0.0E+00

cellulolytic bactena

FEARe 7k mdE 24 Wl wE A &%

amylalytic bacteria nellulo!ytur.' bacteria | amyloiylnc bacteria

cecal calanic

> olel 2ol WE W P BAE 5

ol e mvEEe] s

Laetate—mlluzmg bacteria

colonic

(Destrez 2015)
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W e BB
¢ p-glucan HZATLEY

2011 78 o]F® = FAYANM At &
A 54 & 2 Btk AlES A A}
9 AR sl F= GACA P FRe Bl
e 32 k=0, HAHo] Hokek o]f 29
AREB Al olf ~E# 2R QI3 WS challenge
& WA He APIE A glo] SHsloketAl €
otk mEbA] oAkl FAAE tAlst] $lg
A EdE50] A7Ha glon ol tAAlEEE
prebioticst} probioticsE°] A%l 9JTh
Prebioticst= FUl froiE9] e S4&
2H FHEY S FXANA dEeR
59 A& Folmgl= 450t ofe =
T2 AFAdEe] Bo] AFEHI glom,
pectin, gum, B-glucan ¢ TEA(7HAI)
253} cellulose, hemicellulose, chitin 52 &
Arazh ok 2 o] Afrasd e A4+ 9

L

]
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oo mwx do il
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Jo B kMl jo
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R
-
L

A

(5}
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O

Rk oplzl, A A4, W Eofst HEe] ddeA

=3 9l 71 ek & 19E 20154
Journal of Animal Science®] AAE AfA #A#H

Q7 Fl g Q55 AAEe} ek ol2E

[e)
= A =

nE

el
=
>
ox

g 4 9t} B-glucan
J+H(Non-Poly Saccharide; NSP)*]
oA ghout H 2k=9 WY FHoR
Ab gy B=e) We] ] 5o gt Qe 1o
Aol molxa 9l=  AF8Fo|tiAnimal nutrition,
2012). Miura®] 1996\1% A3 B-glucan©]
 2skEe] AEE Eola 7R SR FIE T
THA AW AF ARSI ER AskeS
=tk A9E Hiuskgity B3 B-glucan AHA=
AsteA] ok AHE 7Aoo =AU
FATEEY SHE =ola o5 WY AHE
A8 st mAE #ES WAATIE 2 Q)
TH{Maslowski and Mackay, 2010). gt ohz}
Wismar 5(2010)¢] A7ol4= B-glucan A7}
A Ao AR Agtstel WY 75 A=ate] &
ol thgh wke-& XNt Avbe EE v
Bglucan F2 B2)(3.6-8.4%)9} 7)(4.1~5.8%)

of Wol xgtEo] glor o5 URE ARRC] ®ol

A=

E 1. Aras2 5FE A5 (Journal of Animal Science, 2015)
AT & of A A 4@ = #

Pectin Gody &, Panasevich &, Berrocoso &, 9| 12
Gum Brufau 5, Das 5, Gisbert 5, ¢ 6 71
B-glucan Jones 5, Rosenfielder 5, Leaetke &, ¢ 1571
Cellulose Jaworcki 5, McAllister 5, Jones &5, ¢ 3871
Hemicellulose Ding 5, Abad-Guaman 5, Jones &, ¢ 1741
Chitin Henry &, Gutierrez &

20 zM7123 At



Ao 24 B-glucan®] F7F 98 & 4 S A
o= AZFELL Li 5(2006)2 B-glucane] #7717k =
=9 47 SAFSE S7MIAIvE s Bagsle
H o= Li 59 20149 AgolME Hol= Ailbw,
53] 2014 ATellM= Aol oF 37 A A
olHt} B-glucan?] ol wh2 o7k ¢ 2 Zlow
AZS Uitk 22 A4, Phytohemagglutinine
(PHA)Y} Concanavalin A%+ HY A FAJAE B
-glucan?®] H7h= FAACE JME AdE e
Ak

Aol Aol H7ke AW didte) e dAlst
I(Mcdonald 5, 1999) AR=ol|x]9] AAl AES
=0t A(Mcdonald 5, 2001)0] o] &4 Q)
oh Hels ARE AR W d7HEel 30%7H4 &El7h
T 2=9 A3 AAdlE oud F8A% 4 1]
A2 Feths o] =y Afow oln] wiexl wprt
Jom(HAGT AL, 2013), Rl HM=E B-
glucan®] o4& 43 Ewaschuk 5(2015) 4
FoMe By A kR s Sy
lactose®| 7hgo] AAaggole Eeta A
ol FAAQ GFo] vhEhtA] gton, glo
Leukocytes®} ErythrocytesE W53t Y 2| FE0
A 749 S7He eI

A7t M= B-glucan AAE AUA] s5US A
at7] 98l B-glucanase’} AREE7|E il B
glucanaset= AHH o 4187} FE HHAES ©
& 7FsslEs Eallshs e sb old ojgk A
= ofm] 1990t T g0} & YEtiLi -,
1996; Bedford &, 1998; Mathlouthi &, 2002).
Jensen 5(1997)°l ©3PH B-glucanase= A=2] A}
7 828 T/ 23) 9o o] Prandini
9 2014d%= AYPoNME SE Aoy EF
o] B-glucanase’} AH=9] Al &85 =4 ¥k
oftet U AlR AH|FS TARATIEA 4T S
FE AN oEN AlmH] A7 giE
o= HRtKOwusu 5, 2015). B-glucanase® I3
lactose ™A E¥+= Lynch 5(2007)°l <&l ¥4
o™ B-glucanaset AHA9S H7FHo 24 lactose
g dAHE F s ZoE Bl

ofHF 9] A FIEo| wFo] AuE o -
glucan®] ©]8- YA A g} Rk oy}l A=
NIUALOZH lactoses WA + Uv 7Fs40]
Q7] whigol A= Qb A7ke] SHME 83
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independently attenuate plasma concentrations of

AT I 2

proinflammatory cytokines and prostaglandin E3
in Escherichia coli lipopolysaccharide-challenged
growing-finishing pigs. Journal of Animal Science.
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9 nonessential amino acid® 7% QIth Asp

Jack Odle, Xi Lin, Huiling Zhu, Feng Chen,
Yongqing Hou, Weibo Leng. 2013. Dietary supple-
mentation of aspartate enhances intestinal integrity
and energy status in weanling piglets after
lipopolysaccharide challenge. Journal of Nutritional
Biochemistry 25, 456-462
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Dingan Pi, Yulan Liu, Haifeng Shi, Shuang Li,
Table &
Effects of Asp supplementation on mRNA expression of intestinal AMPKe!, AMPRoe2, SIRT! and PCGCle of weanling piglets after 24-h E coli LPS challengs*
[tem CONTR LPS LPS+0.5% Asp LPS+1.0% Asp Contrast”
1 2 3

Jejunum
AMPKoi1 1.00+0.05 1.03+0.04 0L.85+0.06 082+0.03 71 014 A2
AMPKoe2 LOD+0.06 0.952+0.08 0.99+0.03 057+0.20 B2 GG J7
SIRT1 1.00+0.11 1.10+0.02 0.78+0.09 078007 39 J011 010
PCCle 1.00+0.11 141020 0.80+0.07 1124014 05 005 A6
fleum
AMPEoe ] 1.00£0.05 1344009 1.09+0,05 088006 ool 012 <.001
AMPKoi2 1.00+0.05 1491018 121012 1031013 014 14 020
SIRT1 1,00£0.10 087006 1.07£0.15 078+0.10 B2 A4 23
PGCTo 1.00+0.09 1631026 1.08+0.22 107011 025 NIt g

* Values are means+5.Es, n==6 (1 pig/pen). CONTR ( nonchallenged control), piglets receiving a control diet and injected with 0.9% NaQl solution; LPS {LPS-challenged control),
piglets receiving the same control diet and injected with E coli LPS; [PS+0.5% Asp, piglets receiving a 0.5% Asp diet and injected with LPS; LPS+ 1.0 Asp, piglets receivinga 1.0% Asp

diet and injected with LPS.
" Contrast: (1) CONTR vs, LPS; (2) LPS vs LPS+05% Asp: (3) LPS vs. LPS+ 1.0% Asp.

H 1. AMPKa 1, SIRT1, and PGC1-a &
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