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i E: KRB G AR T R R R e & R AT AT 5 5L S o R 45 42 (PRRS) 35 7
A KK LIER A HrR, KL 16 KPR E A (29.11 +4.41) kg R EH A K, 2
REARLR M A A 4 NG FARBANEL , HEANEHL ] K, RA2x2 HAFTRE
B, R 2 A TRR B A & R KR B Yo 5 R A UEBR R 2B & B =100:64:18 (NRC
st BB KR ) Fe i R B R ABR & R B =100:80:26 (KB TF) ;2 ANREBR AR MK T T 38R L
N5 L4 Ky iR ST BR 342 b ik (PBS) #w 42 #F PRRS 33 4% (X T4 % X 4= % 35 R LA 2 4%
2 mL PBS % PRRS 35 %% )., X% % 14.28 .35 v 49 XK & 4, %l fo 32 P F 3£ % — y(IFN-
v) G- -10(IL-10) (A mies-% -1 (IL-1B) & A b iF F L&k &8 G(1gG) &% ;
KI5 49 R BB, AR % af & K& & PCR(RT-qPCR) 77 ik 4 i A 48 2% F Toll A 24k 1 ~
10(TLR1 ~TLR10) mRNA Agsf & ik &, 4R &AW : 544 H 4m NRC *F BB K -F 5 2B A= & SR
AL, EH PBS T AR AMRBEKFFARRFPERARIERSTARERES 14 28
R A% 1gG A& (P <0.05) ;34 PRRS 35 & % 54 F , 4 R X 3o K- 5 R A= & 2R 2%
RETAERBRES 35 Rk 1gG 43 (P<0.05), X% % 14.28 2 35 £, 324 PRRS 35 &
W A& K f R IFN-y IL-10 \IL-1B8 & &3 2% & T 24 PBS £ K3 (P <0.05) ;X5 5% 14,28,
35 #7249 X, 42747 PRRS 35 % &1+ T , 5 44 5 hm NRC 3 JB K -F 7 28R Fe & 2 BR AR L, 4 AR
MR K FRBRACRBRREST A RE R ILIB(KEH 14 Xksh) IFN-y(KX# H 49 X
MRoh) &2, BAKT 3 IL-10 &% 2 275 REF(P>0.05), &F PRRS 35 &% £ KM
2048 % TLR1 ~ TLR7 TLR9 . TLR10 mRNA A} £ ik 3 2% % T4 PBS £ K ¥ (P <0.05) ; 4
#F PRRS 33 &% &4 F , 5 47 m NRC 3 BB /K -F 5 28R A & 28R A8 Yo , 49 AR 7 A3 36 K - 7%
R RMBEERET AL L P TLR1 ~ TLR3 . TLR7 . TLR8 .TLR10 mRNA #g %t % ik &
(P<0.05), 2 % %A% 7 TLR4 . TLR6 .,TLR9 mRNA A8t % ik % (P <0.05), H%4 R 0MH 7T 4,
FR P T R B A & R B2 7T L8 TLR3 . TLR7 .TLR8 mRNA #g s} % ik &, % % PRRS 33 &% 7T
#2# %7 TLR3.TLR7 TLR8 fz @ % , A mit S it L AR EGA ST, Wik K nmb R F 7~
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fit (PRRS) 215 & FR L 1 AL G 2 —o K
PURLHE AP PRRS 55 77 1 2 4% i) PRRS 2Pk 4R A 119
AROIME o IR R G T 1 R T
M 5 7 R T B SR 1 U )R B v A AR A K
PR R RS, IR, AR LR E B
(19 32 B AL LAY AR K X O R
w B IR R S M ) e BR AR 1 JE TR
i S BE L E , % TIN5 24 IR T 3% T sl ) S B 2R B
Pt e R A S B Ak O — 5 1L 1 R
FI2E G I B FEIR, 72 ML S e i v A S s i)
SRR SR, 95 AR | {0 R R BE 5 /£ $E Flh PRRS
557 A T LA S BOIR O, A T IR AT
DAL, A 36 2 5 7 B AR PP R AN [R] K- 75 R
AW Bl PRRS 55 75 B A 2B K0 1R 9 3 I
fili 28 40 Hp G e A % JE ) Toll A 52 {1 ~ 10
(TLRY ~ TLR10) mRNA A X} 32 31K 4 (19 52 i, $83+F
TR IR PRRS B2 0 BHAE R I S e 2 fig
(T RERILAR , O 75 &R . (2 BR /e PRRS B 1 FH 1k
FERE P 05 IR TR L BLEAKE o

1 #MR57E%
1.1 ez 5igit

Ve A AR A L H AR I /Y 16 kP KRl
(29.11 +4.41) kg ol B 2 4 K34 [ 42 PRRS
T T BT AR HER 5 5 W B 00 7 ( ELISA) 351 30 46
Je ML ¥ SR B T, e A B AR T S0 BE AL 23 4 A
AL, BEANAR B 4 AL, BAE L K. R
2 x2 PIIH T IS B, B 2 78 AR A R RS
TR, 35 HE A9 73531 0 41 28 1R - 95 24 1R (B R =
100:64:18 (NRC 3 i K- ) A 24 e 5 2 e (0
M2 =100:80:26 (IR B /K F-) 52 A% FR B N /K-
A AL I B 53 D T N W R R 2% v i (PBS)
FIHERN PRRS 5573 1. U 3 JH o BBl Ak 3
12 (PR R 95 &R (IR = 100:64:18 1
TAlAR, AR BE 3 A 4 ] RS 24 R R A R B TR =
100:80:26 [ fal K, 76 1E AR5 I 4R 25 K (REREH 0
K)AEBET A0 3 JPLATEST 2 mL PBS, 4R 2 14 L
PIEST 2 mL PRRS 5550 (— %) o X550 35 K
A RE BRI 5 FE LA T S5 2 mL PBS 5 PRRS 55
BEm (%) o BRI 49 do
1.2 RAEER

R K — BRI, BR I8 2 B (A
WAL, Fo A& 37 o B3 KA M A, 2 1 NRC

(1998) A= K H 8 Fe s L HErF mBe il o 1Rl HR2H 8 S
BIRAKFREL,

1.3 #mRXESWNE

1.3.1  IAERAE 5E

KA K 14,28 .35 .49 KWMLK, —HB 7
W sk F % B0 T, 4 C B G (3 000 r/min,
15 min) , AR I3 5 — A 20 WO Bk T & IF R ) 25
DEd 4 TEL (3 000 r/min, 15 min) , Y& 1M
#,-20 CHRAF W, mFHRERENDG
(1gG) & 5 SR I G 5 AR B ot 2 00 2 5 I v 1 44
g = - 1B (IL-18) \H 4/ = - 10(IL-10) .+
PR - y(IFN-y) % K ] ELISA % .

1.3.2 [l 4R R4 5 E
1.3.2.1 JfitH4 kR4

WIS 49 K B RIS , H 5 il & 52 B A
AR R AT T I R, UL It 2 2, B i O I ok
FE R AR, — 70 CLRAFREN
1.3.2.2 2 RNA [2HUR cDNA 196 1k,

I ZH 2 5 RNA 4% Trizol JE 825, FI FH B bl
58 e LUK R A% IR 2 ARSI AU AG: T RNAL 1 J5T & 1
e . G RNase [ DNase [ 4ZbFH 2 RNA, DL
B S RNA & DNA 197544, R 10 pL %%
SERW AR FR B RNA, 4 pL; 5 x Prime Script™
Buffer, 2 wL; Prime Script™ RT Enzyme Mix [ ,
0.5 pL;Oligo dT Primer (50 pmol/L),0.5 uL;
Random 6mers(100 pmol/L) ,0.5 pL;RNase Free
dH,0,2.5 pL, &R N Z2%:37 C,15 min;
85 C,5 s, JX N 45 o5 7 BRI i A7 52 B 9% 0 o o
PCR(RT-qPCR) JZ 5% —20 CHRA#5 o
1.3.2.3 RT-qPCR J )}

K H 12,5 pL Jx W & & : SYBR Premix Ex
Taq™ (2 x ),6.25 pL; FiiE51 % (10 pmol/L)
0.25 uL; P59 (10 pmol/L) ,0. 25 uL; 55—
# ¢cDNA,1 pL;ddH,0,4.75 uL, F|H NCBI 7
L WEYR (Primer 5.0 5 Oligo 6.0 #1751t , B
Invitrogen 23 m] 5 8, 51907 9 W3R 2. I 2 )7
.95 CHIASHE 1 min,95 CTAEPES5 5,60 CTHE &
30 5,72 THEM 30 5,40 AMEIF, LB - L3R
(B-actin) Sy N2 5 A, R F SRR o ittt 4k 200 5 H
ByHLH TLR1 ~ TLR10 mRNA # ¥t F k5 (F) , #&
M AXIE

F = (FREIFE 5L H A5 BRI B2/ RR I

WS LRI L) 7 Oof BERE i B A Rk 3/
X HEAE i N S BRI )
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x1 AREMREFRAKE(RTERM)
Table 1 Composition and nutrient levels of diets (air-dry basis) %

o TR RN RIS 7K (2R T3 R (0 1R )

N Thr and Trp supplemental levels ( Lys:Thr:Trp)
Items

100:64:18 100:80:26

JE#} Ingredients
2K Comn 69.825 3 69.579 9
S¥H Soybean meal 23.400 0 23.400 0
f4 ) Fish meal 2.000 0 2.000 0
il Soybean oil 2.500 0 2.500 0
IH## Choline 0.100 0 0.100 0
YA Z R AL Vitamin premix’ 0.050 0 0.050 0
Y BB Mineral premix” 0.300 0 0.300 0
IR %S CaHPO, 0.550 0 0.550 0
IRES CaCO, 0.750 0 0.750 0
£k NaCl 0.350 0 0.350 0
AR Lys 0.170 0 0.170 0
J R Thr 0.004 7 0.168 5
@M Trp 0.081 6
43F Total 100. 000 0 100. 000 0
EF27KF Nutrient levels®
WifLfE DE/(MJ/kg) 14.23 14.23
HL7E )5 CP 17.00 17.00
i R Lys 1.00 1.00
I iR Thr 0. 64 0.80
M Trp 0.18 0.26
4 Ca 0.60 0.60
B P 0.50 0.50

D o A 22 WIR B S 45 T 5 4R K 42 1L The vitamin premix provided the following per kg of diets; VA 13 500 IU, VD
3 000 IU, VE 36 IU, VK 33 mg, VB, 3 mg, VB, 7.5 mg, VB, 6 mg, VB, 0. 03 mg, 4= #) % biotin 0. 15 mg, M- fig folic acid
1.5 mg, R nicotinic acid 34.5 mg,D — {Z[%# D-pantothenic acid 15 mg,

Dy B R 4 45 T 55 4 K 45 it The mineral premix provided the following per kg of diets: Fe (as ferrous sulfate)
100 mg,Cu (as copper sulfate) 10 mg,Zn ( as zinc sulfate) 100 mg,Mn (as manganese sulfate) 20 mg,I ( as potassium iodide)

0.3 mg,Se (as sodium selenite) 0.3 mg,

DB F K B (E . Nutrient levels were calculated values.

1.4 HiEAESHH

% F Excel 2007 #47 ¥ ¥% 40 ¥, % Ff] SPSS
13.0 itk ki1 07 2257t , 77 ] Duncan [Gik i
fredE R, 4581 HVFHE £ inifE 22 20K,
P<0.05 FREREBE,

2 FERELSMW
2.1 {EARFMT KBRS BT A KIS LE 186
EENFIT

Hi & 3 AT, VE S PBS 50T, 5 A MR
NRC i H8 7K 5 75 % B2 A 65 24 R A L, 78 3 56 56
1428 K, Fal RS ik 56 /K - I3 20 R A 66 2 R k3
e ARG 166G & (P <0.05) s 7R 50 5
35,49 K, MMy 1gG & A it m, HER AR E
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(P>0.05), $&Fh PRRS S5 #244F T, SRMRE  ARSERKEIMTE G SR EH HERAE
i NRC X BEUKF- 70 B M @R BRA L, 7L & (P >0.05) s /B BR5 35 K, Mg 1gG & %
1428 49 KGRI B K R A @i & (P <0.05),

&2 RT-qPCR 3|#F 5!
Table 2 Primer sequence for RT-qPCR

N ElkZ2]) I RN R

Genes Primer sequence (5'—3") Size of amplified fragment/bp Accession No.

i CAAGAGTTTGGCAGTATGTT
. CCCGTAAGAGTCTCCTAAGA

v F¥#: ACTTCTCCCATTTCCGTCTC
Toll #5714 2 TLR2 141 GU138028
oIl 32 1k Tt GCCACTCCAGGTAGGTCTT

. |- : TCCAACTAACAAACCAGGC
Toll #£57{k 3 TLR 2 ABI11
oll F5Z 3 TLRS Fiif: ACATCCTTCCACCATCT 33 939

- 3. AAGGTTATTGTCGTGGTGT
Toll BE{k 4 TLRA I 179 AB188301
oll 32 1k Fi: CTGCTGAGAAGGCGATAC

- |37 : GCCAACTTCATCCACTTATC
Toll BEZ K 5 TLRS 130 FI754217
oll #52 1 Fif: CGTGCCTCTGGTTACAAT

- FiF: ATGGCACAGCGAACTTATT
Toll #5744 6 TLR6 117 AB085746
oll £ 4% Tiif: ATCATCCTCTTCAGCGACTA

v % : TGCTTTCCAGTTGCGACATC
Toll #5248 7 TLR7 153 EF583901
oIl 32 1k T CAGACAAGCCACACAGCGTC

L FJ: CGCTACCTGACCGCACTTC
Toll ¥ 1k 8 TLRS - 139 AB258452
oll F 52 4 Fil#: CAGAGGCGATTTCGTCCATC

v . CCTGGCCAAGCAGTTAGAAG
Toll #£5244K 9 TLR9 o 156 AY859728
oll B 52 Tif: AGGAAGCCCACGAAGGTC

- |9 : TGCCACTATGAACTCTACTT
Toll K- {4 10 TLR10 108 AB219565
oll FF 21k Fii: CAACATTTACGCCTATCC

. ACCACTGGCATTGTCA
Fifi: CTCCTGCTCGAAGTCC

Toll K£3Z{k 1 TLR1 132 AB086376

B — WLl A B-actin 237 U07786

R3 ARANFERRI BB ERKENE 126G S BN
Table 3 Effects of dietary Thr and Trp on serum IgG content of growing pigs g/L

TR R A G E TR AR (BRI =R (2R )
Thr and Trp supplemental levels ( Lys:Thr:Trp)

i
?{Li 100:64:18 100:80:26

1

BEER 28 mhilk PRRS 55 # i BEERh 2% mh il PRRS 53 1
PBS PRRS modified live virus vaccine PBS PRRS modified live virus vaccine

% 14 K Day 14 0.373 £0. 005" 0.392 +0. 003" 0.398 +0. 008" 0.413 +£0.014°
435 28 X Day 28 0.381 0. 024" 0.404 £0.008™ 0.421 £0. 005" 0.427 0. 007"
%5 35 K Day 35 0.401 £0.018° 0.416 £0. 006" 0.423 +0.012™ 0.450 £0. 030"
% 49 K Day 49 0.427 £0.015" 0.406 £0. 008" 0.439 £0. 009" 0.416 =0.002°

)47 it TR AR JC - BE B[R] 7 BE R 22 3 A 3 (P >0.05) , A/NE FRRIR 2 8% (P <0.05) , T,
In the same row, values with no letter or the same letter superscripts mean no significant difference ( P >0.05) , while with
different small letter superscripts mean significant difference (P <0.05). The same as below.
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22 WERAMBPEBANBEBIT ERKER
HLARTLR] ~ TLR10 mRNA 1§} 3% ik 2 22 1
¢ 4 R0, ARDHL TS I NRC X} BR 7K OF 757 & IR
Ffa S iR 21T, 3R PRRS 5535 14 19 4= K58 i 41
41tk TLR1 ~ TLR7 .-TLR9 ,TLR10 mRNA #H %} %3k
HRES THES PBS AR (P <0.05) ; f
NI B8 7K 95 S R At 2 R A5 4R T, 20 PRRS
597 H7 0 AR K il 4 21 TLR1 ~ TLR8 | TLR10

mRNA A 3k & 2% & T 10 491 PBS (19 4E K A%
(P<0.05), #Fh PRRS 558 i1 51 F , 5AARG
J NRC %} BR 7K SF-75 22 B2 168 2 R AH FL , 1R AR 78
N ) O P N L R =N T ey = A A o N 3 [
4ih TLR1 ~ TLR3 ,TLR7 ,TLR8 . TLR10 mRNA #f]
NtFEKE (P <0.05), 5 &% T TLRA  TLR6 .
TLR9 mRNA FiX}#ik & (P <0.05),

R4 ARBMB R BRI EKEMEL F TLR1 ~ TLR10 mRNA 13 RiE 2R R0
Table 4 Effects of dietary Thr and Trp on the relative mRNA expression levels of 7LR1 to TLR10 in lungs of growing pigs

SH RN O E RS AT (B R 77 A =R
Thr and Trp supplemental levels (Lys:Thr:Trp)

WA 100:64:18

100:80:26

Items

PRRS 557

PRRS 557

WAt 22 1 PRRS modified live PR GEL 2 1 PRRS modified live
PBS , , PBS . .

virus vaccine virus vaccine
Toll #£32{k 1 TLR1 1.00 £0.14° 2.67 +0.90° 1.28 £0.12¢ 4.50 0. 77"
Toll #5714k 2 TLR2 1.00 £0.73¢ 4.07 £0.34° 2.55+0.81" 6.45 +1.21°
Toll ££3Z {4k 3 TLR3 1.00 £0.46° 2.54 +0.62° 1.71 £0.02° 4.53 £0.42°
Toll ¥£ 3% {& 4 TLRA 1.00 +0.37¢ 6.17 £0.12° 2.49 0. 34° 3.43 £0.72°
Toll ¥E2Z {4k 5 TLR5 1.00 =0.20° 1.54 0. 14™ 1.28 £0.04° 1.80 0. 10"
Toll #:32{k 6 TLR6 1.00 £0.09° 2.60 =0. 04" 1.24 £0.08° 2.40 £0.04°
Toll ¥E3Z{k 7 TLR7 1.00 =0.24° 2.06 +0.28" 1.58 0. 18° 2.72 £0. 22"
Toll ¥£3Z {4k 8 TLRS 1.00 £0.19° 2.63£0.11° 1.48 +0.25" 4.92 +1.80"
Toll #£5%{& 9 TLR9 1.00 £0.12° 1.66 £0.40° 0.33 0. 06° 0.64 £0.14"
Toll #3244 10 TLR10 1.00 =0.22° 5.07 0. 38" 3.95 +0.44" 6.53 £1.09°

2.3 AMRAMBPEBRMEIBRIT EKIE DK
REEXAREFSEHNHM

26 5 Al ARSI NRC X} BE K P R385
IO e A 2 R 25 1 T, 0B 56 1428 Fil 35
K, #Fp PRRS 5575 1 194 K4 3% TFN-y [ IL-10
IL-18 B & & TS PBS AKE (P <
0.05) ;iAB 5 49 KX, #:Fh PRRS 553 i 104 K5
M 3% TEN = ([IL-10 | IL-1B & & 4 5 {3 4 PBS #y
HEBTEEWZF(P>0.05), #F PRRS 3
BT, SRS I NRC X HE 7K S 75 42 B2 F
R L, AR IR 55 14,28 .35 Fi 49 K, I KT
IiaE: /K7 75 2 R AN 65 2 R 42 i 1 A KO I 3K
IL-18 (I 5055 14 KBRS ) (IFN-y (IR 50 56 49 KR
AR 1A RRAR T I IL-10 19 & & (H2E R PR
BE(P>0.05),

3.9
3.1 ARRMA RN E KRB & KIEMF 1sG
SENRIE

ABEFE A B, 5 T RRES I NRC X B K- 95
R 1A 22 R A EE , ) MRS i 3 36 7K SF- 95 2 R A
SRR R MTE 1eG &, X 5 Li % DRy 4
R 1gG & RSB B Y4 S S B T RERY
FEAEAR, R B A AR S IR T s
Sp R AN R 1T RE 2 PR R i MY S 2 D e T
SIRAE P R LR S e R AP WEIE B, TR R
AL et #h A 5 B BRAEM . Wang 4
I8, P2 AR PR RS K P BT AR
AR 1gG i, HATAK - Bl 4R R 55 2 R s
KT M TR 5 i — A BETE, RACH X AL
[ SR T RE A TR R (R ik
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% 25 %

B LB TeG 4 ik, FLIEIA o B A2 35 R AT
AEFRIN Y 1gC & RS — R R e
BRI — i ik P R A 16 0

B R R A AR RE S I T A0 Th e, T 41
) o AL A = 0% T B 20 i ) B A T AR
A, BETSZ MR B 240 7 i 1eG AU AE

RS ARTMAEBRNBIRMIEREODRGEEXAREFIENZIT

Table 5 Effects of dietary Thr and Trp on plasma immune-related cytokine content of growing pigs

pg/mL

SRR ARG K OB R &R (=R
Thr and Trp supplemental levels (Lys:Thr:Trp)

WiH 100:64:18 100:80:26
Items

, . PRRS 557 1 ; . PRRS 5% 1

2 22 h N 22 hy
ik 2% vl PRRS modified live Wik 2% vl PRRS modified live
PBS . . PBS ) ]
VIrus vaccine virus vaccine

THE - v [FN-y
%5 14 K Day 14 77.01 £11.62° 182.77 +10. 86° 76.71 £10. 06" 256.91 +31.37°
% 28 K Day 28 83.88 +5.32° 166. 61 +37.12° 73.68 £3.90° 210.43 +£29.19°
%5 35 X Day 35 72.77+1.51° 307.72 £64. 67" 72.97 +5.77° 326.71 £60. 36*
45 49 K Day 49 74.38 +4.67 79.03 +1.78 81.96 +7.48 76.40 +2.26
HAfiA-2 -10 IL-10
%14 K Day 14 69.34 £1.51° 211.87 £51.933" 63.79 £5.33" 161.46 +4. 07"
45 28 K Day 28 67.53 £2.56" 201.67 +38.07" 67.02 £2.03" 185.50 £22. 63"
45 35 K Day 35 69.34 £0.90" 383.38 +77.52° 69.44 £7.94° 207.02 +37.65"
% 49 K Day 49 83.48 +8.32 68.84 +4.47 65.81 +2.98 63.08 +3.75
M2 % -1 IL-18
45 14 K Day 14 83.31 £4.91° 194. 93 +30. 58° 79.79 £4.19° 171.50 +4. 09*
% 28 K Day 28 91.98 8. 40" 215.60 +48.71° 106.93 +14.77° 220.27 +42.89°
45 35 K Day 35 87.98 £4.20° 300.17 £61.73° 83.31 £5.29" 333.98 +78.85"
45 49 K Day 49 80.17 +4. 77 81.22 +5. 84 97.41 +4.38 88.46 +12. 30

3.2 ARAMBPEBINEESBYEKER
AL hTLR1 ~ TLR10 mRNA #8373 %34 8 49 2208

ABFFE KRB, 51 ST PBS M H, $: 5k PRRS 55
N BE_ B K g MiZ141h TLR1 ~ TLR10 mRNA
FIXT ek o 5 IR, BRI 25 A E % 7
(PRRSV) fE 2} FH 4 H5E RNA J 55, 1 e gL fili B
1 240 J, T 36 ML A 1) S 988 3 W ARG 5 1) 55
SEREY T HE— D B 5T & B, PRRSV L 5
TLRs 4 %" ,PRRSV fE3#7% Jifi 5 W 41 s TLRs {75
g Sang 1 BRGH , PRRSV
SEUE AN TLR3 ikt b7t Lin 40 i
S84 7, PRRSV Jg& gy 5 S0l =2 <48 ik 2 45 Y
TLR2 ~ TLRA . TLR7 . TLR8 % ik & I F}; Miguel
e g 2 0 R YL PRRSV 14 A K0 LI 41 20
i TLR3 .TLRA .TLR7 % ikt 2 ZE F 5. TLRs
PUSUE e sl N o b e B o b SR v - N i )
TLRs 7] 3 551 AS [a] Ffr 28 1% 995 Ji 44 AH O 43+ £ 5K

(PAMPs) ') — i\ & TLR3 . TLR7 . TLR8 F: i
FESEHEEGH 8 4 . TLRT TLRS % 15 9 g
RNA (ssRNA) #9317 PRRSV 15y —Flfy
PG PR B /N RNA g, A B3 TG TLR7
TLR8 I3 (5 515 s TLR3 A 5 514 Hi 35 51 3L
4 RNA (dsRNA) "' 4% Fl PRRS 5} % 1 & 5%
TLR3 33kt 1 25 7t 5, & W iF A PLIK (%) PRRSV
AIREfA 2l 1 dsRNA {4 . T AR5 40 1R s
Ffy TLR1 ,TLR2 .TLR4 ~ TLR6 F1 TLRO' £ 1
filt PRRS 558 1 5, He R ¥ o 2% B, R W] 4%
Flt PRRS 558 11 AT 3G N T AKX 40 1 14 2 8%tk
TS0 VU 40 B o AH SC Y TLRs K& A g 3%
ik,

AW ER , 5T I NRC X R 7K F 75 2
TR R €0 50 R A B, ) R A 4k 6 7K - 75 24 e
AR T P 2 B $ Rl PRRS 555 1 4= K 4% i 4l 4t
Wi TLR3 .TLR7 ,TLR8 mRNA #{ %} %5 ik &, 3 W A
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LR 0 95 2 R €5 % R 7T 32E— 2B 38 fb PRRS 55 7
5k B3RS % . TLR3  TLR7 \ TLRS A5
PRRSV, JETTI i 319 KAk 6, 5 S T B ik 41 i
ok, &SR AL SR AR P e . WSS & PR, TLR2
BEfEIR 51 22 Fh 40 3 9 B K, 15 TLR1 . TLR6 LA
SRR L IE/E T TLRA 125 5 40 14 5 2 b
HS R R B2 A TLRO 75 U5 40 1 4
JEAk DNA (1 3o Fi ol 35 ¢ 8 15 7 T 4 Aol
PRRS 557 1 251 T, 55 M H 78 in NRC X} BE K
S-S5 R R 6 R AH L, SRR I 58 K - 1 95
RN IR S 3 AR T AR KB I 4 21 eh TLR4
TLRG . TLRO mRNA fH X} # ik &, B HE T & T
TLR1 . TLR2 mRNA Ffi %} 3 ik &, 2 W) b 7% i o
RN B TR S 75 A M) T AR WL AR X 200 14 114 5 I
PR e , T B — L BT o
3.3 ARFEMFEBRMEEBRMNERKELYE
REEXAREFLEHEM

AHFFE L5 B W], 2R PRRS 55 2 i A 52 5 10
34 Hp IFN-y IL-10 il IL-1B & & A3, 3% 5 Diaz
g URRGE s — B, IFN-y S0 5 0 24 1 5 6
AN T, BF 5 4% 18, PRRSV J8 e [ 5% i 2 21
IFN-y {235 BT IL-1B JR I 1k 48 E S B B9
EN T, 18 3 e N A AR W
I8 &I, PRRSV Jak e B <7 A0 45 il 36 oE Pk i v 1)
A2 - 1(IL-1) B R s ™ L1049,
A A S5 T A Thy, BUHT 5 40 R T, 5% IR
Yt PRRSV 5, Ho ] I B 4% 40 i 1 S0 /< I o
Pedih IL-10 mRNA Fi X ik & B % LI
Chaung %" ff 5%t % W], PRRSV J& e A] {3 3 14
988 i 55 W 20 TL-10 P R
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Effects of Dietary Threonine and Tryptophan on Immune Response of
Growing Pigs Inoculated Porcine Reproductive and Respiratory

Syndrome Modified Live Virus Vaccine
WANG Jun ZHAO Yingfei FANG Zhengfeng LIN Yan

YANG Min WU De”
( Key Laboratory for Animal Disease-Resistance Nutrition of the Ministry of Education of China, Institute of

CHE Liangiang

Animal Nutrition, Sichuan Agricultural University, Ya’ an 625014, China)

Abstract ; Sixteen healthy castrated growing pigs with an initial body weight of (29.11 +4.41) kg were used
to investigate the effects of dietary threonine ( Thr) and tryptophan ( Trp) on immune response of growing pigs
inoculated with porcine reproductive and respiratory syndrome ( PRRS) modified live virus vaccine. The pigs
were randomly allocated to 4 treatments with 4 replicates in each treatment and 1 pig per replicate. According
to a 2 x 2 factorial design, growing pigs received diets containing two amino acid levels [ Lys: Thr: Trp =
100:64:18 (NRC level) or Lys:Thr:Trp = 100:80:26 (test level) | and were injected with 2 mL of phosphate
buffered saline (PBS) or PRRS modified live virus vaccine on day 0 and 35 of experiment. Blood samples
were collected to determine the contents of plasma interferon-y (IFN-vy) , interleukin-10 (IL-10) , interleukin-
18 (IL-1B) and serum immunoglobulin G (IgG) on days 14, 28, 35 and 49 of experiment, and pigs were

slaughtered to collect lung tissue on day 49 of experiment. And real-time quantitative PCR was applied to deter-
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mine the relative mRNA expression levels of Toll-like receptorl to 10 ( TLR1 to TLR10) in lungs. The results
showed as follows: compared with the supplementation of NRC levels of Thr and Trp, when pigs were injected
with PBS, serum IgG content in pigs fed diets containing the test levels of Thr and Trp was significantly in-
creased on days 14 and 28 of experiment ( P <0.05) ; when pigs were injected with PRRS modified live virus
vaccine, pigs fed diets containing the test levels of Thr and Trp had a higher serum IgG content on day 35 of
experiment ( P <0.05). Compared with PBS injection, the higher plasma IFN-y, IL-10 and IL-1§ contents
were observed under immune stress condition challenged by PRRS modified live virus vaccine on days 14, 28
and 35 of experiment (P <0.05). Moreover, compared with the supplementation of NRC levels of Thr and
Trp, the supplementation of test levels of Thr and Trp increased plasma IL-1B ( except for day 14 of experi-
ment) and IFN-y (except for day 49 of experiment) contents, and decreased plasma IL-10 content on days
14, 28, 35 and 49 of experiment when pigs were injected with PRRS modified live virus vaccine (P >0.05).
Compared with PBS injection, the relative mRNA expression levels of TLR1 to TLR10 of lungs were signifi-
cantly increased under immune stress condition challenged by PRRS modified live virus vaccine (P <0.05) ;
under immune stress condition challenged by PRRS modified live virus vaccine, compared with the supplemen-
tation of NRC levels of Thr and Trp, there were higher relative mRNA expression levels of TLR1 to TLR3,
TLR7, TLR8 and TLR10 of lungs and lower relative mRNA expression levels of TLR4, TLR6 and TLR9 of
lungs in pigs fed diets containing the test levels of Thr and Trp (P <0.05). In conclusion, the supplementa-
tion of Thr and Trp can increase the relative mRNA expression levels of TLR3 , TLR7 and TLR8, indicating the
PRRS modified live virus vaccine can further activate the signal pathway of TLR3, TLR7 and TLR8, which
results in higher serum IgG content and inflammatory cytokines. Therefore, Thr and Trp can enhance adaptive

immune response of growing pigs. [ Chinese Journal of Animal Nutrition, 2013, 25(6) :1189-1198 ]
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