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Abstract: Tryptophan (Trmp) participates in the regulation of protein synthesis and plays very important roles in regulating appetite and
maintaining health. The effect of Trp on amino acid transporters in weaned piglets was explored by determining growth performance, serum
biochemical parameters, free amino acid content in the serum, tryptophan 2,3-dioxygenase (TDO) content in the liver, indoleamine
2,3-dioxygenase (IDO) content in the-jejunum, and gene expression of amino acid transporters in weaned piglets. The results showed that
addition of 0.2% Tp significantly increased the daily gain and daily feed intake, markedly elevated the levels of serum Trp and leucine, and
dramatically decreased the levek of valine and isoleucine. The addition of 0.1% Trp and 0.2% Trp significantly increased TDO content in the
liver and IDO content in the jejunum, respectively: The-addition of 0.2% T markedly enhanced the gene expression of ATB%*, 4F2hc, B’AT 1,
and ASCT?2 in the jejunum (P < 0.05). In conclusion, Trp can promote the expression of amino acid transporter-related genes and ultimately
promote the transport and uptake of amino acids, indicating that Trp can regulate and control the health of the body by upregulaing the
expression of aminoacid transporters.
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1.3.1 K HE R

1% A FATT Y 6.8820.205 kg =024 3¢ (FEi%
XK RA o), Wrdifed# 21 3k, BEHLIM R 3 4,
FAREIEFR . 4% NRC (1998)E 77 ZEa el &+ Bl
B TR ERE AL AR R A R (6 0.1% Trp).
X IR AHAAMERERE HRR (R 1), IRIGZH 7ESE Rl H ARSE Al
B2 BRI 0.19%11 0.2% Trp,  E HISRE& AKX,
RibRERAMAE, WG 7 do SRAER 12
AN, SR SRR R R L
1.3.2 i AALIRAT O T

W AR 1 M AT B O AR I o BUMLYE 400 plL
F 4= 8 3 A A 4 B Al e i H & A Calbumin,
ALB). JRZE% (ureanitrogen, Urea N) & s ANH

FRl (alkaline phosphatase, ALP) Wik, llsE Jyiki%
HR b R4 2 0w ] ) Sl B T .
1.3.3  dir i B 2SR EA M
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Table 1 Composition and nutrition facts ofexperimental diets

. 04%Tm 0.2%Tp
CRBL G R
H AR RS
2K 62.72 60.77 60.97
EREAOH 14.74 10.00 10.00
24 3.73 10.49 10.23
FLF 10.00 10.00 10.00
a2k 0.15 0.25 0.18
wEAE 3.00 3.00 3.00
BH 1.55 1.52 1.52
B L — 245 0.85 0.79 0.80
& 0.33 0.33 0.33
1 2 B2 (98%) 1.39 1.21 1.22
DL- &2 0.21 0.23 0.24
LR BBR 0.37 0.35 0.35
L- & 2B 0.00 0.10 0.20
KA A25%(50%) 0.1 0.1 0.1
A 0.05 0.05 0.05
%% 0.04 0.04 0.04
K5 0.15 0.15 0.15
FRER AL % (10%) 0.02 0.02 0.02
BRALF 0.6 0.6 0.6
Total 100 100 100
B IRAKF
AL G Db 18 18 18
b gel(Kcal/kg) 3350 3350 3350
45/% 0.8 0.8 0.8
BB I% 0.52 0.52 0.52
iR 1.53 1.53 1.53
& RERMb 0.56 0.56 0.56
F R B+ LR RN 0.87 0.87 0.87
IR 0.95 0.95 0.95
& 2 5% 0.1 0.2 0.3

7E: kg #4E: Fe 90.00mg; Zn100.00 mg; Cu6.00 mg;
Mn315mg; Se0.30mg; 10.15mg, 44 % B,2.00mg; 44
% B,5.00mg; #44% Bg150 mg;, 44 % By, 0.03mg; 44
4% A5400.00 1U; 44 % D3110.001U; 44 % E18.001U; 4
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4 #% K 500 mg; *B& 25.00 mg; Z & 18.00 mg; =t & 0.40 mg;
A% 0.05 mg; F4LAesk 80.0 mg;, FBIA 20.0mg;, FE
7] 100.0 mg.

MRS K. 45 °C, #HEE Lul; Jishi:
A: 7K+0.01% TFA, B: HIEF+0.01% TFA; B4 H
JE: 3000V (1E); HEfLHE: 20V; ZEEUHEE: 3V
i g 15V; BUAFNREE: 500 °C; WS/
800 L/h; HEFLE: 20 Li/h.
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SR L A5 R AT R A
i
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A A Ct = (Ct argea—Ct p-actin)treatment—(Ct 1rga—Cl p.
actin)control

TR AR TR AL, X REZH H brEE PRI AR R
LA 100 AHXTFER FAAK IR o0k FEAAH LG JS 4R
fE.

14 BARAE G A7

WRIGHHE 56 ] EXCEL2003 40125 AbF 5, 7 1
SPSS 17.0 Guit kAT BR 3K 5 22 70l TUKEY
LB, 4558 0L FE DR ( X4SE) #
N, p<0.05 FonH BFEVEER ra B R H
GraphPad Prism 6 {4 #i{F .

1.35 il SR BRAEE B B Ak ey e JhE it
%2 PR E3H 2 &HRSWIE
e 21 &K A AR e B
i FOMAprimer  5=CTGCGGCATCCACGAAACT-3" % 3 Trp XU S5 KIE RERIRNT
Reverseprimer 5-AGGGCCGTGATCTCCTTCTG-3~ Table 3 Effect of Trpon the growth performance in weaned piglets
5 -TGCGAGTGAAGAGGAAG 15 AF *T B4R 0.1%Tmp 28 0.2%Tmp 48

Forward primer -

ASCT2 TAGATGA-3"~ 3% Filgd) ~ 29.16749.08 106.25+16.54° 129.17424.03

Reverse primer 5~-GATTGTGGAGATGGAGG El"ﬁi/f"k%/(g/d) 162.7541142 204.08425.04° 298.04427.90°

ATGTGG-3 A& 0 A% 357401 2334064  2.0340.41
BOAT1 Forward primer  5-CGTGTCCTTCATGGTGGGT-3" A AT LR ARREFEE (dva, b, ¢) ETHREME

Reverseprimer  5-CGTCTGGTTGGCATTGAGC-3" £ (p<005).

Forward primer  5-AGCTTCAGCGAGGATAGGC-3~ 53R AL, 0.1% Trp 2470 0.2% Trp 20 W4+
4F2he Reverse primer 5-GAGGTGAGACGGCACAGAG-37 Yy H e S S s (p<0.05); [F I 0.2% Trp
AT Forward primer ~ 5-CCCTCATTGCTGTCTGTC-37~ I H R Bt B M PG (p<0.05), 1M 0.1%

Reverseprimer 5~ GGGCACCAACTAACTCG-3~ Trp A5 XA %A BEMEZER (R 3). Fit,
o Foward primer 5-CCGTGGTAACTGGTCCAAAAAS™  Trp (I BV INES 3 T WA R A ke . AR Z

Reverseprimer 5-CCAATCCCACTGCATATCCAA3~  FLREH, FEEAN7E Trp ATLRE S Kk RE. 2%
sy Fowaldprimer  57CTCGGGCATCTTCGTCT-3” R, X S RRATASE A 5

Reverse primer 5-CCCAGTTCCGCATAACA-3~

A = RNASE BTG (TrizoD) KR sk
FIEHHAT RNA BRI 5%, fitik PCR 5191
Primer 5.0 B{F-#it, ik 2. LLB-Actin FFEIEN N
2, {E ABI 7900 HT PCR{X _b#4T PCR Jev, ¥
RIARZ MR 3 Fin. MR =200, HgN:
50 ‘C UDG TliAb# 2 min; 95 “C #iAs 14 10 min; 95 C
A 155, 60 ‘CiE-k30s, 72 ‘CiEf#H30s, 3t 404
TEIR; BANRNAR R E 2 NEE, SRR IR
—IidiE SYBR Green ZG(E 5, TEIAES I M 60 C
FHRZ 95 CRATHEITZE T . S5 ABI 7900 AL &
AT SDS 2.3 XA H 3L R AT B-actin 1) CT {E i
ITHIEETE, ARG 27 A NE T mRNA FIR
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7 4 Trp SHTIMFIEIEE AR FRRT 2T
Table 4 Effect of Trp on the serum biochemical parameters of
weaned piglets
AR et B8 28 0.1%Tmp 41 0.2%Tp 48
BREBEERFEU/L) 162.80219.98 185.20320.83 194.00420.54

8 & agl) 33.994032 34.704089° 36.8620.94°
Ji& RAmmol/L)  5.6440.22*  4.3440.37°  3.0140.21°

E: FATHARRRFHE (dva b, ¢) AFAHLEME
£ (p<0.05).

Trp %W AFH ML AR TR I Q02 4 s .
xR AHEE, 0.2% Trp 41 ALB Al Urea N 5 40 i
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HHERIN (P<0.05),

I3 ALP J2& i BN & M B R br e —, AH G
WK, ML ALP V&1 Be R Bish A Ktk ge, I H.
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PRI, LS ALP VTR A, X5 2.1
51 1 o B 2 SRR X R
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i Urea N (135 251 - Eggum Z507F 7736 WML Urea
N 5 [ £ 2R 15 R R UM, Chen S5 6719t 26124
BEAIR IS5 Urea N 3 BRI, RUERR T ™, A sk
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Table 5 Effect of Trp on the concentrations of serum free amino

acids of weaned piglets

FARBR xt RE 48 0.1%Tmp L 0.2%Tmp 4R
& A Humol/L) 19.93390°  20.53+H9F | 28.404161°
MR Fumol/L) 145484324 135283877  97.764751°
SR AFN(umol/L) 67.16198  59.874586° | 41.8434.29"
F A B Aumol/L) 145884946 152.87+10.06°° 184.64:10.35"
MAH umol/L) 159.73+10.28 155.47+12.45 173.68+18.05
FAABR(umol/L) 67.0443.17  67.174376 .67.13+288
B R B umol/L)  102.0010.03 °  89.94+695 1 94.03+10.41

Y LNAA/(umol/L)534.96+18 59 '551.15+12.27 447.04+15.78
T/LNAA -~ 0.04420004° 0.03740002*  0.054+0.005"

7£: LNAA=Large neutral amino acid; LNAA= ( Z&F .

RELAER. KARM. AR BEAR ) FTEAORRASE
(4=, b,oc) ATHBEHEF (p<0.05).

Trp X AT LR i 9 4 2 IR 5 B s
W5 frn. SXFHRAIAHEL, 0.2% Trp 4 720 -
G RAN LNAA MK FE 5 25K (p<0.05), 2
Trp WREEA Trp/LNAA 525 £ 5 111 (p<0.05). 0.1% Trp
W5 HAMR B, BT REEL.

M7 W 25 B AL R B e S 5 R B R A &
EARVI, HAT REsR SR, 24 H
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Fig.1 Effect of Trpon concentrations of TDO in the liver and IDO
in the jejunum of weaned piglets

E: a HIETDO 4269 %4k; b: Mid IDO 4 a9 T AL,
AT EAF AR F 8 (dm a b, o) AT AR FMH £7(p<005).
Ejxt R AHEL, 0.1%Trp 4LAHIE TDO & &5 0.2%
Trp 417517 1DO ¥R XS B MG N (p<0.05) (& D).
SEIGH Trp WG, SXTHRZLAHLE 0.1% Trp 4AHAE
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Fig.2 Effect of Trpon the relative gene expression of amino acid
transporters in the jejunum of weaned piglets
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