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Abstract: The intestine is the most important organ in animals. It is not only. responsible for the digestion and absorption of nutrients in
foods, but also plays an important barrier function. Amino acidsplay an important role in the intestinal barrier function, intestinal development,
and cell proliferation, but the mechanism of tryptaphan (Tmp) on intestinal barrier and tight junction proteins has not been revealed. In this
experiment, healthy growing-finishing pigs were randomly divided into two groups according to body weight: a control group and a 0.2% Trp
group. Growth performance, organ index, blood biochemical parameters, intestinal mucosa morphology, intestinal permeability, and the mRNA
expression of intestinal tight junction.proteins were analyzed. The results showed that tryptophan increased the average daily feed intake and
serum diamine oxidase activity, while it reduced the mRNA expression of tight junction proteins, occludin (in the jejunum) and claudin-1 (in the
ileum). Thus, to some extent, dietary tryptophan increases the intestinal permeability in growing-finishing pigs.
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Fig.1 Tryptophan chemical structure
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Table 1 Composition of the experimental diets

<+ B 48 0.2% Trp 48
F AR A4 1%
EX N 72.14 72.14
R 15.24 15.24
X 2 55 6.65 6.65
L-#i 2R 98% 0.40 0.40
L-Z& &FR 0.06 0.06
L- 7 284 0.15 0.15
2 2.80 2.80
oy 0.30 0.30
i 0.33 0.33
%8 0.93 0.93
TR 1.00 1.00
Bt 100 100
BEIKF %
HAREMITKG) 13.77 13.77
HEE 15.29 15.29
HRE 2.64 2.64
HLLT 2 3.48 3.48
LR 5 2.05 2.05
o 0.30 0.30
45 0.55 0.55
BBk 0.56 0.56
H BH 0.39 0.39
HEBR 0.99 0.99
BRI 0.31 0.31
BRI F IR EER 0.57 0.57
AR ER 0.70 0.70
& 2B 0.16 0.36

E: BT AR Fe 100.0 mg, Zn 80.0 mg, Cu 30.0
mg, Se 0.30 mg, 10.55 mg, Mn 20.0 mg, VA 5400 IU, VD5 300
U, VK;220mg, VE4000mg, VB;210mg, VB,8.00mg,
VB¢ 3.50mg, VBy, 0.04 mg, JEEA47.50 mg, ZE#21.00 mg, =t
B 1.25mg, A#£020mg, B HEH.
1.4.1 AKMAEIRIREGRE
ARKNIEE B IEATE B, B 7 RARE— X
BREMREMRIRERE, dRIEEREENRE
&, RAIHEHEREEETEE (ADG). T
YR & (ADFD FIRIALL (FIG).
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146 % AEZEF PCR E4MEEEEEZE
Z0-1. occludin & claudin-1 mRNA 4§ & £

KH B-actin NN 2, ZO-1. occludin 5 claudin-1
(310 5185 %S0k, iy S AR
HAERARAER (K 2).
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Table 2 Primer sequences for real-time PCR

373 e 314770 (5-8)

o1 P1ZO-1F¥  GGAGGATGCTGTTGTCTCGG
P2Z041-R  GAGGATGGTCACACCGTGGT
_Plioccludin-F.. AAGGTTCCATAGCCTCGGTC
occlu P2:occludin-R.  ATGCTTTCTCAGCCAGCGTA
daudin g Plclaudin-1-F AGATTTACTCCTACGCTGGT

P2:claudin-1-R  GCACCTCATCATCTTCCAT

pactin Pl:B-actinF  CTGCGGCATCCACGAAACT

P2: B-actinrR  AGGGCCGTGATCTCCTTCTG

W DT IR A T-80 C UK I 2 A =1 i
ML, TRNBEEA,  ZERFEA I NI B
AT S, TS RNA IEREL, 7228
& RNA 1) e8Pk I 5 € &, cDNA &L &
Real-Time PCR.
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iR SPSS17.0 Suit#kfhxf i yib bt J5
EAR AT R R Z 0T EL L TUKEY RZE L
5, RS LSRR SRR R, LA P<0.05 N
7 5 A PRI PR R RAE -

2 HR5VE

21 GABMMAEKIEFERE KB W

3 AW, SEEGEE 60 d, A5 IEHALMEL, 1R
VR 0.2% Trp ZHLK~F35) F 1Y SN (e 55, ~F3
H R & & B VER G, #H b - IEw R Fgin 1
8.39% (p<0.05); Tt A% 0:2% Trp AHHIRHA L
A RENE (p>0.05).

< 3 R KA B R AR N

Table 3 Effects of Trp on the growth performancein

growing-finishing pigs

AT ot B8 28 0.2% Trp 28
ADG/(kg/d) 0.97+0.02 1.0540.04
ADFI/(kg/d) 2.8640.06° 3.1040.07°

F:G 2.9430.05 2.8940.08

Eo CPRmAmM N EF MR FE (p<0.05) .
R4 BERINE KR ERFEIREAF
Table 4 Effects of Trp on the index of organsin
growing-finishing pigs

i R 4a 0.2% Tp 48
JFF R 45446/ (g/kg) 16.212047 16.75+0.38
B e 25/ (g/kg) 1.5540.08 1.4820.10
PR 485 (9/kg) 1.1140.14 1.49+40.13
5 484/ (g/kg) 3.6740.23 3.410.14

E: CPERREMZ A ERMREE (p<0.05) .

4T 0L, SKIR%E 60d, SIEWAMLEL, 0.2%
Trp HAKE ER S R AT Hitds
Koo PRNE R OO WE TR RO A R B A

(p>0.05),
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Table 5 Effects of Trp on blood biochemical indicators in
growing-finishing pigs

347 x4 8 48 0.2% Tip 28
d30
TPAgL) 69.60+1.56 69.13+1.29
ALB/(g/L) 4231475 41554128
TG/mmol/L) 0.62+40.04 0.57+40.07
Scr/(umol/L)  131.2945.12 143.334.39
CHO/mmol/L)  3.12+0.19° 2.54+0.11°
UreaN/(mmol/L)  5.0740.53 5.8740.39
GLU/(mmol/L)  4.5940.27 4.8140.07
d60
TPAgL) 69.23:4+1.22 71.7841.29
ALB/(g/L) 43574079 43.6140.80
TG/mmol/L) 0.67+0.06 0.63+0.08
Scri(umol/L)  150.1442.64*  164.8646.07°
CHO/mmol/L)  2.79+40.07 2.7940.08
UreaN/(mmol/L)  6.5440.34 6.7040.42
GLU/mmol/L)  4.6940.26 4.5340.22

E: d 30f2d 6045 & 530 df= 60 diRAf, & PR A4R
Z R EFHEF (p<0.05) . ALB: fik &% dg; CHO: A2
B2: UreaN : A& & Scr: LEF; TP: %% 9; GLU: 45
TG: Hh =k

5 A4, SEI6H 30 dy g IR HAARLL, 0.2%
Trp HAMAEKEEHIME CHO KFEE M FRET
18.59% (p<0.05); 1M TP. ALBBLJ% Urea N &5 /KF-%
HREETH (p>0.05);

SEEGEE 60.d, HIEHEAHLL, 0.29% Trp 44 &
FE & $% 135 Scr oK P AH B T TR 5 48 2 I i T
9.80% (p<0.05); TflfiLi ALB. CHO LA K Urea N 2%
KA KAEREERA (p>0.05).

IME SV H ¥ 22k B IR A o e i, e
I BT 2 R A5 R BE 0 R0 g o) 7 7 W o F R A 155
B, XBEPNUER K R E A EEER . IR20H5
RN, G R ER 15T AU TARAN AU L o 2 1
PAER, bl E IR ORI K e m, AR T
g iy R T RGN, KA 0.28%K
M3 8 EA S RAR R E . R, AR R
VAR N R JE L I Th M R A 2 ™,
B IR R B E A AU B A=), ATLUR A UA &
HRAREENL, AR H, Tol/2sLie 5 30 Kik
A 60d, AKAEERE M i s KA R

BEVAA, M RREKC 2@, 550
i R BRI KRB P 2 — AT RIS I AR
[ AT 5 K 5t B DhRE A ), AR Saeg
ML PR BER A, $omiX T fe 5 VIR N S35 4
W S-FREEIN AL A K .
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Fig.2 Effect of Trp on the jejunum and ileum mucosa
morphology of growing-finishing pigs
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B IS BIR LM TAY; 2, a bR TS A £ Fi B FE(p<0.05);
3, HE# &, 100% 4, jejunum: =, ileum: =%, NC: *t
R8 48, 0.2%T 1p: 0.29%T p4e, Villus height: 4k 3/Z, Crypt depth:
BE R,

ME 2 iTLE H, FIIERHAEL, S2305 60d,
TRAR HS N 0.2% Trp HAEK L& 58 7 fl Bn 256
FE3) ST BRI, Horh 2 B s FELG I T
MEZH > T 14.55% (p<0.05), [Alfi7s%k T LI &
STE IR/ T 3.91% (p >0.05); [A) I 4 Fi b ¥ 1 0.2%
Trp HAKNE BT kR IR 20T ER &
B, HIER IR RD T 10.03% (p >0.05), [FIzk&
B IR FEAN TR AR A i A 2 5 2 R (p>0.05).

¥y T8 25K (1) 5 BV B it , Wi 2R e BE PRI
RN, 20 EE TR AR, 2 Sl
T TR TR OCRE J0R 58, IEREIAERK RE RS .
ARSI A R, e AEIRE A KEE BN
RSN R AR, ARG E SR
VR, R R TSR . U EIR T
ISIN2 12— RERE b PR A e Rl I T 25 45 M 11 56
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Table 6 Effects of Trp on the intestinal permeabilityin
growing-finishing pigs

1247 *t B840 0.2% Tip 48
d30

ET/(EU/mL) 0.11+0,004 0.1140.006

DAO/(U/L) 7.60:40.47 7.7440 .44
d6o

ET/(EU/mL) 0.12+0,008 0.1240.003

DAO/(UIL) 6.49+0.46% 8.2040.64°

7x: d 30F=d 60431 & 530 dfe 560 diHE, & PkR A
Z A £F 12 2 (p<005) .

R 61 LI Y, SaEwx AR, 5596258 30
d, TARRESIn 0.2% Trp 41L&+ ) ET &EA1 DAO
A K AR ZE L (p >0.05). SIEH G2
AHEL, SEEREE 60 d, TR VRN 0.2% Trp ZHIALIEH Y
ET & &5A KA BEWZN (p >0.05), i DAO &
PR E PRI T 26.35% (p <0.05).

B35+ DAO FITE TR K ET & S N
T I IENE R I FEbR . P TEm AN (G e tEbE
Y IMIE H DAO JE I s LA & ET & 34 .
I, i B R D RE I IE 5 -5 750 i s M A2 1 m]
DL A I ML DAO A ET A& bR .
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Fig.3 Effect of Trp on mRNAexpression of the tight junction
proteins ZO-1, ocdudin, and claudin-1in the jejunum and
ileum of growing-finishing pigs
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MRNA# AR £ 458; B, @ 5% %% 87Z0-1. occludin.
claudin-1 mRNA# AR #3585 2, a. bR TELAXZ £ZFHSE
#* (p<005) .

M 3 HT LA, FIERHAHL, SKERsE 60d,
TR AN 0.2% Trp HAK AL E 5 = A Al i
occludin mMRNAA claudin-1 mRNA [ & ik B 2L 3L T BE
k%A . HAh2E i occludin mRNA 2 IA b IE 5% g
HEEMERDT 37.27% ( p <0.05), [Flf% claudin-1
MRNA )R IE L IEH X IR ZH B b T 79.26%( p
<0.05); 7= il [F1 i ZO-1 mRNA [¥) 31k 5 IEH xR 2
FHEL AT S35 1122 5(p >0.05).
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