16 H A 2 AT G 8 Ty e P ) SRS R P 8 37 28
H—f BRRSC & vk 1 B i Bk BEE REE PHK OB W
DU NAN R 2B E SR T, BB E SR 2 E T E ke =, M 625014)

B RHFREERIHME A E (LBW) ST 5052 T R 10 52 i & GaAR 78 Iks Z BR 1E
FERNL. IR 30 3k 4 HISHIAT 0, A48 10 SkIEH HAEE (NBW) 120 3k LBW 1%,
NBW {7 A ML AR (1) , LBW 474 73 ) P ML AR (TIZE) ANAE R Gk P b v
1.0% LA ZR IR (4 , N THAME 21 do 458K D SIEHMN, T4 KE,
FHHME (ADG) FIPFEH KA E (ADFD RERBFMK (P<0.05) , IMEREIREH G &
BEERK (P<0.05) , BBEFRRIER T-o. A F-10 MELEKET-p1 KiLEE
FHFEI (P<0.05) , MENE Toll FEAZAA 2. A 1«B. BEFEMLIE 1 88 (MyD88) Fl p38
22 R IEAGE A (p38 MAPK) FRik & W EFAL (P<0.05) , Ml MyD88 Fl p38 MAPK
RIEEBERIK (P<0.05) , MAREEERN 2 (ARG2) FIEEEFEMR (P<0.05) . 2) 5
HALAH L, ALK E . ADG A1 ADFI 2 24 1 (P<0.05) , BHE LU FER A& % (P=0.07),
JRIEFE SR iR m (P<0.05) , M Rfe A s s (P=0.07) , MIHHRZEIREN A (JgA)
ESEDFERR (P<0.05) , MEREREAM (gM) SEHREBEH (P=0.05) , BIFT
PE-y(IFN-y)RIL T RERE (P<0.05) , T p38 MAPK FikEHIEm IS (P=0.08) .
Zi b, AR T, 5 NBW ML, LBW BHEAFEAKMERE. M5 1gG &2, AT
i DR R R ik R A i 2 A DGR R ik B R i ARG2 Rk & TR AN 1.0%
KR IRIL R LBW AP AR KRS . % IgA M1 IgM & & RIS BOM B IFN-y s &, 3
W ARPHR VAR RS R AT 503 LBW A7 G2 DhBeIME R, #B23 $R AR T 1A 3] NBW A1 54 IR 7K .
OB (RHZEE, R MEARIREG k. W

KT S828  ICHAARIAMY: A CEGHY:

WL B REOR R AN R B s AR ) T BB I 8 A (HAR g e 1R

EEARECREN, B A RO AR EAFE B IR 15%~20%0230, IR H A 5B 2 4R A O
W AT AL T R MR E A R ELGIE, 38 B SR BTN IR I R ARG . = WK IR %

(intrauterine growth retardation, TUGR) RIWFLANUEUR ARG EG I LK B 0, 2R H A

Weks H 1. 2018-05-10

HEEUH: HrEARESHFETFHHE (31501963)

EF RN H— (1993—) , Z, SN, BaFsede, MG IE FE 9T . E-mail:
1041365342@qq.com

NEGEEE: B M, FIFFACR, WA S0%, E-mail: zpind05@163.com
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BAPRE AR EZERR RS JT AT R, 5 IEH AR EAT A B, TUGR A7 i Ji 0URH 1%

(CD4*CDS8 I ok & T 40 ¥ b 51161, &1 & ifi ik EL 40 it i 22 9% (LPSO A JJ 2. 3 A(ConA)
S S 2R L G e 3R A 1T A(IgA) S BREE M1 G(IgG) R 3R EE 1 ML (IgMD) & 8
1R ERK.

AR LEW AT L FIEER, EARNESSEARMER, g —% A,
L WURRRIK T & B AT AU HFATHE 7~14 B,  MIB0E B bRt U8 S i i I
MR SERIN & PR 2, B AR, sk 7 HIR I 7L 8 B KR SRR I 75 22
BH 2.7 g ML RAEIRE 1.06 o314, Kim Z0SIEREFLATRE R 7 AP iR IR 2 iR, 35 12
m AR LR R A A K R S R RTE S e R R EEAEH, EW&AMT, W
HEAIN 0.2%F1 0.8% MG & IR M4 14 HEAFHE TSR £ 338 5 32% A0 14%, TR N 0.6%1%
SRR A AR B 150%010), S il 260 T, DDAV IR SRR S 5 St 1 A A AU A
i B4 K A/ A I 200 e R AT L T B L B i3 TeA & B AT Ry (IFN-y) RIE B U718,
PR S AF T, DR IR 2R 2 25 PR AR AT 4 L3 IFN-y R 40 -6 (IL-6) = Al
JFF AU SR SR BB IR F—a (TNF-) 25, 306 Toll FEAZ4K 4 (TLR4) {7 53 4 [ B i 119200,

6 H A B B R AT A S TR, RS SRR TE S e T vh B AR A o PR AR IR I T
B A BT R I ) AR AT AR ) SRR DR, R AE TR P S IS R T MR H A AT 4
B GORS SRR VN IR H 2E 2 A48 (¥ o 2 Th R A 5
1 MRS
1.1 W5shY 5l it

I FAT A8 72 SAARBLRENT A UM I R 0 — SRR T P KooK BT AR AT
. AR AT B SR 28 e IR B AR UE, B EARIE 16 Sk 1.4~1.6 kg [ 1E 5 )AL H AT
H172 3k 0.8~1.0 kg HMCHHAEEATHE « 4 HURI, P42 0 0 3 e A0V ) B A9 — B500) DR ) AR
I A A R B 30 ShAF A%, AUHE 10 SkIEW AR AT 20 SR AR EATSE, 1EW A
AP ERIERN AR (TZ0) 5 10 AR AR SEAFR A MREE R MR (114D, 534h 10 LG HAE
HAFJE A MRAE IR TP 7R N 1.0% LAFZ IR ARG MR () , AN TR 21 do
12 X5k

LAEEIR H H AR 2 RA R, 4N 99%, L-NARH FilE 5 A w4, 4l
FEH 99%.

1.3 ISR

PR N TR, R AREUR K BCH T Ak, 42 IEARELRY © 7K=1 © 4 I LEBIHN 40 °CIRITIK,

®



FEO MR SR M . BERE IR 225 i AR S22, R (04 PaARAsin 1.0%
M LABEIR, SIS EAR G A PR AL BT SAT FURA 2, S o 03 4 BB N L7 R i 2 i)
MRAERESE R, FERNRAL S FRACE R 1.

Rl FERMGPRARACE TR (TR

Table 1 Composition and nutrient levels of the basal diet (DM basis) %

WiH Items & Content

J5Kl Ingredients

2 JIEWK; Whole milk powder 58.00
FIHERAEE . Whey protein concentrate 25.80
it 25 Casein 2.00
H &P Glucose 0.07
ME-F3h Coconut oil 10.00
R Z4S CaHPO, 0.10
S ALHERR Choline chloride 0.10
4iE K TIRAEL Vitamin permix!’ 0.10
WY FEBURE Mineral permix?’ 0.50
DL-E% 1 DL-Met (98.5%) 0.20
L& L-Thr (98%) 0.07
L-HE R L-Ala (99%) 3.06
41t Total 100.00

H777KF Nutrient levels?

fH1LEE DE/(MJ/kg) 20.33
FE AR CP 25.78
5 Ca 0.98
B AP 0.61
BRI Total Arg 0.65
MAZRR Total His 0.86
B ER Total lle 133
HEZE B Total Leu 2.51



SHEER Total Lys 2.13

MIEZR Total Met 0.51
RIEE B Total Phe 1.15
MIFE M Total Thr 1.27
MEBEE Total Trp 0.61
R4 Total Val 1.54

DYEAE FZ TR RN T SRR The vitamin premix provided the following per kg of the diet: VA 0.94
mg, VD;0.01 mg, VE20mg, VKs;1mg, VB, 1.5mg, VB,0.1 mg, AE#ZE biotin2 mg, VBs2mg, VB
0.04 mg, HHFER nicotinic acid 20 mg, D—ZFR D-pantothenic acid 15 mg, M® folic acid 1.5 mg.

2 R R R AR T SE AR AR BRIt The mineral premix provided the following per kg of the diet: Fe (as
ferrous sulfate) 100 mg, Cu (as copper sulfate) 10 mg, Mn (as ferrous sulfate) 5 mg, Zn (as zinc sulfate) 100 mg,
Se (as sodium selenite) 0.3 mg, 1 (as potassium iodide ) 0.2 mg.

VIACRE S R R E5 AN ROBE TSR, S5 A SE U {E . DE, CP, Ca and AP were calculated values,
while amino acids were measured values.

1.4 fEFREH

BRIV AN K 22 B W08 FRBE SRR AT, A A7 B O AR R AR B o
6 it P <y S AR EAT AT B, IS AR 1 SR B HILE 31~32 °C, ZJEREAFEK 2 °C,
FHXHR FEEE HITE 50%~60%. R UAMERE] 4 06:00. 09:00. 12:00. 15:00. 18:00. 21:00 Al
24:00, FFXUMFHEIZH 9, JHdscRER, HETHRCREE. W5 A% R AEH
FEATHUEREAY), HARZIEM SR AT R .

1.5 FEEcRAE SR

FEIEFCRIG B3 22 RIGR, W& AT EIEATARE, CRAKE,
1.5.1  MVBRE SR AR

FEIE UGB 2E 22 RIGRARES WG, X S 4P AT S ORI, K R A A i ik
MR E NP RMAE S, 3 500 r/min B0 15 min #2435, R EEBR, Midtsid)s
%5, BT —20 °CCUKFERAE I .

1.52  JIEASFRE

MVERE SRR G R G, SR AT IR B = o B S8 5, T AR R, 73 B H O D
JEFIE S BEONE AR EFIDE R DA R R VA R ER AL, AR S /0N o S R U 85 2 T S A O R AR
FNERRR M ML, A H] o T AR T R



1.53  HEURERCRE

JIESFRE JG, 0 R R 2 286 TR A2 b, Bl AR, BONREGHE TR, I
AN —80 °CUKAH RAF A
1.6 WEfbR 507
1.6.1 AKMERE

MRHEAT WA AR E L T4 R & BoRIK F 1H3F 35 H 38 5 (ADG) 1735 H R & f(ADFI),
HIFEREL (F/G) .

1.6.2 ME#S a4
A R AR O e FEAE JBE JRUE. B BRRRATIE VAR S A PR, T AR
AEZSFRAL (ghkg) =MEBER (o) /MAE (kg) .
1.6.3 i IgA. IgG Fl IgM & &

K H B W% R AE YR A IR B BRI S R S (ELISA) Wi &, s 4 i
LB AT ERAE .

1.6.4 LI il g 5 TR s Wl

SN 5 B PCR 23000 5 AR R i 200 0 R i DR [0 68 A - 1B (UL-18) « A4
ANE-2 (IL-2) « IL-6. AN R-10 (IL-10) MRS F—a (TNF-a)  IFN-ypFl%%
WAEKE TP (TGF-B1) 1. G KIEEF[EHE Toll 5244k 2 (TLR2) . TLR4. BEFE/ 1L
KT 88 (MyD88) . #%#45tN —B (NF-xB) Flp38 4G E s (p38 MAPK) ]
ARG R ICHHE N (55 S8 — A A A GNOS) « WEA—AMELEH (eNOS) « #%
IR 1 (ARG1) FURSZEIRMG 2 (ARG2) XKk & .

M RNA 3R EU#% 7 & (Trizol Reagent, TaKaRa, H 4<) #eAE U I #E4T, RNA &K
DA FAZ R B A A (Beckman DU-800,CA,ZE [E)D T 260 nm £, A260/A280 %/~ RNA
FIAERE, ZHUAEAE 1.8~2.0 ] RNA 20 HLTF . cDNA & B IR0 5% X7 & (Prime
Script™ regent kit,TaKaRa, H &) , R BIZ5H G —20 CCIRAFRF T RIS B E K AW H AR S
Bty (NCBD 2R 541, i8] Primer 5 #4751 ¥ it, i BigAd TAMTRARS
B ST SR 2. FHSEE 2 & PCR {X (ABI7900HT Real-Time PCR System,ABI, 3 &)
BT SE , 28654k SYBR Green I (TaKaRa, H %), ;& Bi4& %4 10.0 pL: 5.0 pL SYBR
Premix Ex Tag™ 11(2x). 0.5 uL EJF514). 0.5 uL F¥#5140. 3.0 uL X /KAT 1.0 uL cDNA

B, X 3 NEHNSERB-UsEA (B-actind B H MM ZM (GAPDH) A



18S FZHifA RNA (18S rRNAD L, 437k #p-actin A1 GAPDH 1F > LI A0 g 1 3 2
FEDR, AfH 2-0ACT Tkt B H B B A Rk &

#2 S ER PCR I HI RS

Table 2 Sequences and parameters of primers for the real-time qPCR

FE[H Genes 5|9 F 51 K 1B KR GenBank B35
Primer sequences (5'—3") Product Anneal GenBank
size/bp temperature/°C  accession number
F:CAGCTGCAAATCTCTCACCA
H4EN R 1B IL-18 85 59.7 NM_214055.1
R:TCTTCATCGGCTTCTCCACT
F:TGCACTAACCCTTGCACTCA
H4EAF-1 IL-2 83 59.7 NM_213861.1
R:GCAATGGCTCCAGTTGTTTCT
F:TTCACCTCTCCGGACAAAAC
H 4/ K6 IL-6 122 59.7 NM_001252429.1
R:TCTGCCAGTACCTCCTTGCT
F:TAATGCCGAAGGCAGAGAGT
H 4 F-10 IL-10 134 62.6 NM_214041.1
R:GGCCTTGCTCTTGTTTTCAC
F:CGTGAAGCTGAAAGACAACCAG
IR A BEH o TNF-o 121 59.7 NM_214022.1
R:GATGGTGTGAGTGAGGAAAACG
F:ACCAGGCCATTCAAAGGAGC
TRy IFN-y 90 59.7 NM_213948.1
R:CGAAGTCATTCAGTTTCCCAGAG
AL KR TP F:CCTGGGCTGGAAGTGGATT
104 59.7 AF461808.1
TGF-1 R:GGACCTTGCTGTACTGAGTGTCTA
F:CGGCTTCCAAGGATGGAGAAA
Toll F£324 2 TLR2 114 59.7 NM 213761.1
R:CAATCCCCAAGACCCATGCT
F:TTACAGAAGCTGGTTGCCGT
Toll ¥ 5214k 4 TLR-4 152 65.0 GQ304754.1
R:TCCAGGTTGGGCAGGTTAGA
F:GTGTGTAAAGAAGCGGGACCT
W5 F—«B NF-xB 139 59.7 NM_001114281.1
R:CACTGTCACCTGGAAGCAGAG
F:CCATTCGAGATGACCCCCTG
BEFE/ LI T 88 MyDSS 183 59.7 NM_001099923.1

R:TAGCAATGGACCAGACGCAG



p38 L2 ZLJFIHALIE ARk
P38 MAPK

B EE A
iNOS

M R — SR S T

eNOS

FE M 1 ARG

KRN 2 ARG2

B-ALENEH B-actin

TR H Pk B it St
GAPDH
18S #ZHE{A RNA 18S

rRNA

F:AGTTGAAGCTCATTTTAAGACTCGT

R:AGTTCATCTTCGGCATCTGGG

F:GAGCCCAGAGGGCTTTATCA

R:TTCTTTGCTGTCTCCGCCAG

F:AGGTGGGGAGCATCACCTAT

R:TGGTTGATGAAGTCCCTGGC

F:CACACCAGTCCATGGAGGTC

R:CGTGTTCACCGTCCGAGTTA

F:GGCTGCGGCTCTCACTTAAT

R:GGAGTGGACGGACTTCTTCG

F:TCTGGCACCACACCTTCT

R:TGATCTGGGTCATCTTCTCAC

F:TGAAGGTCGGAGTGAACGGAT

R:CACTTTGCCAGAGTTAAAAGCA

F:GGCATCGTTTATGGTCGGAAC

R:GAGCGAAAGCATTTGCCAAG

117

129

175

151

148

114

74

101

59.7

65.0

59.7

59.7

65.0

59.7

59.7

59.7

XM_001929490.6

U59390.1

NM 214295.1

AY039112.1

XM_001928679.5

DQ178122.1

NM_001206359.1

AY265350.1

1.7 BdRGEHbr

6 K4 27 6 Excel 2010 BEAT Y1583, SRS {3 H] SPSS 21.0 ¥, RAIAMSIFEA ¢
K36 RIS BAE AT oA, W bR, A ST R E R PRoR, T 514
BENEMH PR, AN EZE A PsRR, LLP<0.05 NZEREZE, 0.05<P<0.10

NA S I EE R LTI ER RN .

2 g B

2.1 AR AR FH A AR RE RSN KOS 2R K TR M

W 3 fis, SIHALE, T K E . ADG. ADFIL Al F/G T F&% (P<0.05);

S5, MK E . ADG F1 ADFI &2 #25 (P<0.05) , F/G A K F#EH (P=0.07).

3R A AR AR RE A RAN SRS 2R R 7R RN

Table 3  Effects of low birth weight on growth performance of piglets and the nutritional effects of arginine

WiH Items

IZH Group I 144 Group II

141 Group IIT

P 1{H P-value




WIE Initial weight/kg 1.96+0.03 1.05+0.04 1.05+0.04 <0.01 097 <0.01

HE Final weight/kg 8.09+0.17 5.67+0.16 6.50+0.12 <0.01 <0.01 <0.01
T HIEE ADG/(g/d) 291.73+7.28 219.76+66.22 259.52+44.69  <0.01 <0.01 <0.01
FH5 H K & & ADFI/( g/d) 212.53+8.52 144.70+4.01 162.56+4.96  <0.01 <0.01 0.0l
KIEL F/IG 0.73+0.01 0.66=0.01 0.62+0.01 <0.01  0.07 <0.01

2.2 I AR O E AR B R SRS SRR K TR AN
Wk 4 fon, SUEEMEE, TAAFRONE. FEE. BT, BT BT i AR A s v bk 2
SHRECCREZE R (P>0.10) , IIZHATFRM B BOR IR BOA kR A5 e 80 B 2 5w (P<0.05)
S, TIAFREBRIE SR ER S (P<0.05) , MRS IES (P=0.07) .
4 AR AR B AT I AR B R SRS R 8 7R RO

Table 4 Effects of low birth weight on organ indices of piglets and the nutritional effects of arginine

g/kg
P {H P-value
WiH Items 120 Group I 170 Group Il  MIZH Group III
P P Ps
Lo Heart 5.02+0.42 5.3+0.40 5.25+0.50 0.15 0.81 029
HFWE Liver 20.29+1.51 20.69+1.05 20.97+1.65 0.59 0.66 042
MBI Spleen 1.32+0.20 1.26+0.16 1.47+0.22 0.25 0.03 046
it Lung 10.51+£2.08 10+0.98 10.03£1.02 0.49 094  0.52
B AE Kidneys 6.95+0.68 6.91+1.10 6.32+0.63 0.93 0.16  0.05
iR Thymus 0.95+0.27 1.02+0.28 1.31+0.37 0.54 0.07  0.02
WA 4E  Inguinal
0.12+0.05 0.14+0.05 0.18+0.06 0.39 0.11  0.02

lymph nodes

2.3 I AR ERHAF R LI S g IR AR A R R R SR SRR 1Y) RN
5 frow, SEHME, DA IS 1gG & &2 E FEK (P<0.05) , A IMTE IgA
Al IgM & & B EHE (P<0.05) , A4 LG 1gG & & B E %MK (P<0.05) ; SIAHME,
AT TgA S EEERS (P<0.05) , M IgM SEE R EEY (P=0.05) .
5 G AR EE A I S R R R R R B R I TR R

Table 5 Effects of low birth weight on serum immunoglobulin content of piglets and the nutritional effects

of arginine



P {H P-value
WiH Items I#H Groupl TIZH Group I MIZH Group 1T

P P, P

R D AIgA/ (pg/mL)  395.09+34.93  479.13+41.30  641.16+28.91  0.14  <0.01 <0.01
HERRE A G IgG/ (mg/mL) 56.51£2.99 37.75£5.02 41.36+2.88 <0.01 0.54 <0.01
FEERE A M IgM (mg/mL) 1.56+0.23 2.02+0.19 2.54+0.15 0.15 0.05 <0.01
2.4 I HH A KA A RO A 0 K] - TR a2k 1 5 e B S IR 1) 3 U
W 6 i, SIA L, EAF38 I IL-10 TNF-ofll TGF-p1 ik & & # P (P<0.05),
I AT 3 BRI IFN-y2R 5 B B E R (P<0.05) , M43 M TGF-p1 F£ik & T 2% FIK
(P<0.05) , NAFREMR IL-2 FEEARERES (P=0.08) , NIAAFH#MR IL-10 ik
BERFHRE (P<0.05) , MBI IL-18 (P=0.08) FIL-6 FiLk& (P=0.08) £ &%
Hadh: SUAAEL, IR IEE IFN-y255 8 2 2 32 5 (P<0.05), iR IL-10 ik & (P=0.06)

Il TGF-p1 FikE (P=0.09) KIS,
B 6 AR HH A U5 P I R R 5 R 2k S RS R P S R0

Table 6 Effects of low birth weight on the expression of cytokine genes in spleen and thymus of piglets and

the nutritional effects of arginine

P1{H P-value
IH Items IZH] Groupl IIZH Group Il IIZH Group III
P P, P;

MELAE Spleen

H4 S F-1p IL-18 1.00£0.15 1.16£0.16 1.31£0.23 049 059 0.28
A4 FE-2 IL-2 1.00+0.12 0.82+0.10 1.01+0.13 026 029 097
H 4/ F—6 IL-6 1.00£0.13 0.72+0.09 0.82+0.11 0.13 051 035
H4IA 210 IL-10 1.00+0.12 0.67+0.09 0.85+0.17 0.04 037 049
[ IR SRFE R T—a TNF-a 1.00£0.07 0.78+0.05 0.860.04 0.02 092 024
TP F—y IFN-y 1.00£0.13 1.26+0.16 1.87+0.22 023  0.03 <0.01
BALE KK Tl TGF-A1 1.00+£0.05 0.78+0.05 0.80+0.03 0.01 076 <0.01
MifR Thymus

H4 S FE-1p IL-18 1.000.09 0.83+0.09 0.75+0.10 020 0.59 0.08
A4 FE-2 IL-2 1.00+0.10 1.32+0.14 1.02+0.14 0.08 0.55 0.90

A/ Z-6 IL-6 1.00£0.08 0.90+0.08 0.78+0.09 041 032 0.08



H 4/ F-10 IL-10 1.00+0.06 0.87+0.05 0.71£0.06 0.11  0.06 <0.01

iR IR BE IR F—o TNF-a 1.00+0.07 0.96+0.14 0.86+0.13 0.89 037 029
TR~y IFN-y 1.00+0.12 1.12+0.12 1.00+0.10 048 045 0.98
HAp A KK 7Bl TGF-A1 1.00+0.08 1.02+0.08 0.80+0.09 0.88 0.09 0.11

2.5 CR HE A= S XA A AR U R e 2 A DG T R 2k 1 5 B R e R 1 R AR
mE 7 fin, S, TSI TLR2. NF-kB. p38 MAPK F1 MyDS88 13Kk &
22 BEAR (P<0.05), INAHAF 44 INE NF-xB 31k & 2 PRI (P<0.05), TIAHAF 4 i Ji p38 MAPK
A MyD88 ik & B EF#K (P<0.05) , A& R NF-xB ik &H FFIKAES (P=0.09),
AT 38 R it TLR4. NF-kB. p38 MAPK A1 MyD88 ik & i % &K (P<0.05) ; S,
NIZEAFHE IE p38 MAPK s EAH IR mHIES (P=0.08) , MR TLRA FKiLEAHFEIRHIES
(P=0.06) -
2T AR H A A AR U R R A PR S R DRI 212k B 2 ) R S R X TR Ak

Table7 Effects of low birth weight on the expression of immune related genes in spleen and thymus of

piglets and the nutritional effects of arginine

4 IEE III4H. P 1l P-value

IiH Items
Group [ Group II Group III P P> Ps

MELAE Spleen

Toll FE3Z44k 2 TLR2 1.00£0.08  0.74+0.07  0.86+0.07 0.03 027 0.21
Toll #3521k 4 TLR4 1.00£0.11  0.97£0.09  0.88+0.11 0.86 0.51 0.44
%5 3 N B NF-xB 1.00£0.07  0.80£0.04  0.81£0.03  0.02 0.83 0.02
p38 R IELEE AN p38 MAPK 1.00£0.10  0.72+0.07  0.94+0.10 0.03 0.08 0.68
BEFE /T HLIH T 88 MyDS8S 1.00£0.06  0.81£0.05  0.93£0.05 0.02 0.61 0.37

Higf# Thymus

Toll FE3Z44k 2 TLR2 1.00£0.08  0.91+0.06  0.94+0.11 039 080 0.69
Toll FE521k 4 TLR4 1.00£0.06  0.87+0.05  0.710.06  0.11 0.06 <0.01
% 3 N B NF-xB 1.00£0.05  0.85£0.06  0.82£0.04 0.09 0.74 0.04
p38 R IEALEE AN p38 MAPK 1.00£0.05  0.84+0.05  0.78+0.06 0.03 0.46 <0.01
BEFE T HLIH T 88 MyDS8S 1.00£0.04  0.85£0.04  0.80£0.07 0.02 0.61 0.01

2.6 I H AR X AT A A 6 R R A T 356 R 2R K 1) 52 ) B R R T 77 38U
w8 fix, SIZUAELEL, TAATEBNE iNOS ik B A BRI (P=0.07) , T44T



WEIRAT ARG Rk BAT H2 H (1 35 (P=0.09) , TINZLAT % R AIF iNOS(P=0.08) il ARG2(P=0.07)
RIEEARCIES, NAFREIIR ARG2 £iLE BEREL (P<0.05) , NHAFHMIE iNOS
Tk EA BRI (P=0.07), AT HE IR iNOS\ARG1 F ARG2 315 . 3 F#{% (P<0.05),
HIZHATHE IR eNOS R I5 B BRI (P=0.06) s STIZA L, TINZL AT L A0 i iR iNOS

eNOS. ARG1 Fl ARG2 RiLmTTLEEHZER (P>0.10) .
8 A HE A= EE AT R AN ) A S R A U 2 IR 3R BB M) Bk =R S 77 38

Table 8 Effects of low birth weight on the expression of arginine metabolism genes in spleen and thymus of

piglets and the nutritional effects of arginine

121 4 Group M4 Group P {H P-value

TiH Items

Group I 11 I P P> Ps
MELAE Spleen
B ARG iNOS 1.00£0.08  0.79+0.07  0.78£0.09  0.07 0.92 0.08
MR —E A G eNOS 1.00£0.09  1.07+0.09  1.07£0.14  0.82 0.54 0.66
AR 1 ARG 1.00£0.15  1.49+0.24 1.50£0.37  0.09 033 0.95
FE R 2 ARG2 1.00£0.11  0.86+0.08  0.75£0.06  0.32 031 0.07
Jlgfi# Thymus
M —EMNAEE iNOS 1.00£0.12  0.66£0.13  0.61+0.12  0.07 0.79 0.04
WER—SE A G eNOS 1.00£0.11  0.89£0.11 0.71£0.09  0.48 024 0.06
2R 1 ARG1 1.00£0.09  0.81+0.09  0.68+0.04  0.18 0.21 0.01
AR 2 ARG2 1.00£0.06  0.75+0.06  0.78+0.06  0.01 0.72 0.02
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Effects of Low Birth Weight on Immune Function of Piglets and the Nutritional Effects of
Arginine
TIAN Yihang CHEN Daiwen YU Bing HE Jun YU Jie MAO Xiangbing LUO Yuheng
HUANG Zhiging LUO Jungiu ZHENG Ping*
(Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education, Institute of
Animal Nutrition, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: The aim of this study was to investigate the effects of low birth weight (LBW) on
immune function, and the nutritional effects of arginine supplementation for piglets. A total of 30
piglets (4 days old) including ten normal birth weight (NBW) and twenty LBW were selected.
NBW piglets were fed with a basal diet (group 1), and LBW piglets were fed with the basal diet
(group II) and the basal diet supplemented with 1.0% L-arginine (group III), respectively. The
experiment lasted for 21 days feeding the artificial milk. The results showed as follows: 1)
compared with group I, the final weight, average daily gain (ADG) and average daily feed intake
(ADFI) were significantly decreased (P<0.05), the serum immunoglobulin G (IgG) content was
significantly decreased (P<0.05), the gene expression levels of tumor necrosis factor-a,
interleukin-10 and transforming growth factor-B1 in spleen were significantly decreased (P<0.05),
the gene expression levels of Toll-like receptor 2, nuclear factor-kB, myeloid differentiation factor
88 (MyD88) and p38 mitogen-activated protein kinase (p38 MAPK) in spleen were significantly
decreased (P<0.05), the gene expression levels of p38 MAPK and MyD88 in thymus were
significantly decreased (P<0.05), and the arginase 2 (4ARG2) gene expression level in thymus was
significantly decreased (P<0.05) of piglets in group II. 2) Compared with group II, the final

weight, ADG and ADFI were significantly increased (P<0.05), the ratio of feed to gain trended to



be increased (P=0.07), the spleen index was significantly increased (P<0.05) and the thymus
index tended to be increased (P=0.07), the serum immunoglobulin A (IgA) content was
significantly increased and the serum immunoglobulin M (IgM) content tended to be increased
(P=0.05), the interferon-y (IFFN-y) gene expression level in spleen was significantly increased
(P<0.05), and the p38 MAPK gene expression level in spleen tended to be increased (P=0.08) of
piglets in group III. In conclusion, under the experimental conditions, the LBW decreases growth
performance and serum IgG content, down-regulates the expression level of cytokine genes in
spleen, decreases the expression levels of immune function-related genes in spleen and thymus,
and reduces ARG2 gene expression level in thymus of piglets. Dietary 1.0% arginine increases
growth performance, serum contents of IgA and IgM, spleen index, and /FN-y gene expression
level in spleen, suggesting that arginine improves the immune functions of LBW piglets, some
indices can reach the level of NBW piglets.

Key words: low birth weight; arginine; organ index; immune; cytokine
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