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Effect of Arginine on Development, Mucosal Morphology and IL-2 Gene
Expression Levels of Digestive Tract in Early-Weaned Piglets
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Abstract: [Objective] The study was conducted to evaluate the effects of arginine (Arg) on digestive tract development and
intestinal immunity in piglets. [Method] A total of 70 piglets weaned at 7-day-old of age were assigned randomly into 5 treatment
groups (14 pigs/group), and they were fed with diets supplemented with 0.0% (control), 0.2%, 0.4%, 0.6% and 0.8% L-arginine,
respectively. On days 7 and 14 after initiation of the experiment, 6 piglets from each group were randomly sampled and slaughtered
for determining index of stomachs and small intestines, morphology of intestinal mucosa, as well as intestinal IL-2 gene expression
levels. [Result] The results showed that dietary supplementation with arginine improved (P>>0.05) the development of stomach,
small intestine and villus, and remarkably increased (P<<0.05) the intestinal IL-2 gene expression levels on day 7. On day 14, the
weight and length of small intestine were higher (P<<0.05), and the villous height/crypt depth in jejunum and ileum had the tendency
to be higher (P>0.05) in piglets supplemented with 0.6%, 0.8% arginine than those in control group. Collectively, these findings
indicate that arginine supplementation may improve the development of digestive tract, prevent intestinal villous atrophy, increase
the levels of intestinal IL-2 gene expression and enhance the immune status in early-weaned piglets.
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Table 1 Composition and nutrient levels of basal diet

IRPERGEIR, GRS FOOT S T 3 A i A 75 (1 5%
Wi, DRIk R ST 0 A Ml S 3 T 475 S I PR R
i o

1 #8573

1.1 R ER

LR ('S 0000014094, =99.8%) Ky H A
AJINOMOTO A&l = i, e ORI 5 Kb sk i
Y
1.2 REY. AFEERSE

RIGIE 70 3k 7 HESWI KR Z2SATH# » B
IYH 5 AMHEBE, FEAN LT 14 SL%% . % NRC(1998)
PR R T, MBS R (& 1, Kbl
HAR 2 R0 0.0% D+ 0.2%. 0.4%- 0.6%
T 0.8%IIRG 2,  HL 43 7S I 2t 9 74 2 R 5 LAk
B, S H RS IR S /200 0.71%. 0.91%-
1.11% 1.31%F0 1.51%. FrA i T AR A A 4 1
NEREESE, AN REETE 30°C A AT Al TR
7: 00, 11: 00 15: 00 A1 19: 00 FFELAHK: HH i H1
RS OK k=4 1 Bkl REFERHEEEE, 34
HEBRK. WEIF LSRR EFR, &
FENGVSIRGL . RS PR BURIZE T AR 0 o P Rk 4 B
14 d.

JUEHLY Ingredients (%) #F27KF Nutrition levels ¥

FLIEUAH 8 11 Whey protein concentrate 60.00 li§1LAE DE (MJ-kg™) 14.4
FLHEH# Cream powder 26.00 M I Crude protein (%) 26.01
o~ 4 1 a-Casein 6.20 5 Calcium (%) 0.90
FLHE Lactose 3.60 KL% Total phosphorus (%) 0.7
%K Glucose 1.65 R IR Lysine (%) 1.58
FLEZ4S Calcium lactate 1.00 H% ]2 Methionine (%) 0.53
JK¥EZ 4 Vitamin premix 0.10 K52 Arginine (%) 0.71
1% — %45 CaH,PO, 1.00

KU )5 Trace mineral premix ? 0.20

R Lysine 0.10

H 22 Methionine 0.10

&R 2 Tylosin 0.05

D AET o R RS % A, 2,2001U0; 4i4E# Ds, 22010 4i2E%EE, 1610; 4iEHE K, 05mg: 4i4:% By, 0.02mg, %, 4mg; MR,
20 mg: ¥ZME, 12mg: SULIEGE, 0.6 mg: MR, 0.3mg: Hillk, 1.5mg: 4i2E% B, 2mg: AEWHK, 0.08mg. » HTFAMS: B, 100 mg: 4,
5mg; %, 100mg; i, 10mg; WL, 02mg; i, 03 mg. ¥ HIHKTERWILAESNLEIEIRI LM 4

H Supplied per kilogram of basal diet: vitamin A, 2, 200 IU; vitamin D3, 220 IU; vitamin E, 16 IU; vitamin K, 0.5 mg; vitamin B, 0.02 mg; riboflavin, 4 mg;
niacin, 20 mg; pantothenic acid, 12 mg; choline chloride, 0.6 mg; folic acid, 0.3 mg; thiamin, 1.5 mg; pyridoxine, 2 mg; biotin, 0.08 mg. 2 Supplied per
kilogram of basal diet: Zn ([CsH;;NO,S],Zn), 100 mg; Mn ([C;HsN,0,]:Mn), 5 mg; Fe ([C,H40,N]Fe), 100 mg; Cu ([C,HsNO,],Cu), 10 mg; I (KI), 0.2 mg;

Se (Na,Se0s), 0.3 mg. ¥ Chemically determinined values except for DE
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(Invitrogen) #AEUIIIHEAT, $REUPILE RNA £540
TP IR Ageo/Agso TELFE 1.8~2.0, JF HZE 1%
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RNA, % AMV First Strand cDNA Synthesis Kit
(Fermentas) #AE Ui B0 7% 5% & i cDNA,  FLUA
BRARCR: FH S I 96 32 Bt PCR J7& M2 IL-2 mRNA %

®2 FRRENFHENTEBBELRZE (n=6)

IK/KF-. PCR JNAK R A 25 W, HAHE 5 plcDNA
iR, B RS 0.5 pl, IL-2 (0 L. RS
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PRAERR IR o
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Table 2  Effects of dietary arginine supplementation on the organ index in early-weaned piglets

EELZ 0.0% K & M AL 0.2%K5 A MR 0.4% K Z M2 0.6% K & MR AL 0.8% K52 Bl
Index 0.0% Arg 0.2% Arg 0.4% Arg 0.6% Arg 0.8% Arg
/N JE Intestinal length (cm)
% 7 K Day 7 530.00+40.00 550.00+27.16 549.00+48.40 566.25+33.75 603.75+39.44
% 14 K Day 14 612.20+14.14b 647.50+39.66ab 648.00+42.47ab 661.43+20.40ab 711.43£14.55a
i H/{K F Stomach weight/body weight (g-kg™)
% 7 K Day 7 6.52+0.66 7.33+0.74 8.04+0.72 7.09+£0.21 7.21+0.63
% 14 K Day 14 6.33+0.38 7.334+0.38 6.38+0.16 7.14+0.36 6.72+0.25
/N /K TE Intestinal weight/body weight (g-kg™)
% 7 K Day 7 47.94+7.00 55.224+8.48 46.27+£5.93 54.01+7.48 53.81+6.94
% 14 X Day 14 48.90+1.31b 54.50+7.61ab 51.56+3.08a 56.51+3.06ab 61.44+1.84a

TR NS FRARF R R ZR B (P<0.05). R

Mean values sharing different letters within the same raw mean difference significantly (P<<0.05). The same as below
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Table 3 Effects of dietary arginine supplementation on the villous height and crypt depth of the jejunum and ileum in early-weaned

piglets

ks 0.0%¥5 2 R4 0.2% ¥ MR 0.4% K5 R4 0.6% K5 A TR 41 0.8% k= A
Index 0.0% Arg 0.2% Arg 0.4% Arg 0.6% Arg 0.8% Arg
2R Villous height of jejunum (um)

% 7 K Day 7 260.63+18.76 286.32+24.64 270.34+13.05 272.17+6.67 265.32+12.74

14 K Day 14 286.28+25.46 293.47+30.89 330.95+36.52 333.66+36.52 344.72+19.56
2 BB IR Crypt depth of jejunum (um)

% 7 K Day 7 105.28+4.11 104.95+2.92 104.10+3.24 95.10£3.61 98.72+2.35

% 14 K Day 14 105.51£13.00 103.21£8.66 110.96+14.70 97.95+6.38 90.64+6.19
iR T v /B B3R Villous height/ Crypt depth of jejunum (um/pm)

% 7 K Day 7 2.51+0.27 2.73+0.26 2.61+0.17 2.87+0.08 2.70+0.15

14 K Day 14 2.87+0.42 2.98+0.47 3.11+0.32 3.524+0.38 3.88+0.37
(BB %% E i Villous height of ileum (pum)

% 7 K Day 7 254.96+14.18 272.79+15.17 255.61+26.49 256.70+5.24 257.54+18.58

14 K Day 14 272.35+22.85 275.76£23.22 281.24421.12 295.39+27.01 299.59+808
[l 7 B B3 YR % Crypt depth of ileum (um)

% 7 K Day 7 117.47+4.85 116.13£3.20 107.57+7.03 109.84+7.95 110.32+8.77

14 K Day 14 102.59+£3.75 95.93+3.13 101.26+9.06 97.97+6.39 95.47+£6.27
(7] 7y 2% T i EE /B 55 VAR ¥ Viillous height/ Crypt depth of ileum (um/pm)

% 7 K Day 7 2.35:0.12 2.36:0.14 2.37+0.17 2.3940.20 2.4120.29

14 K Day 14 2.66+0.21 2.87+0.20 2.834+0.24 2.67+0.42 3.20+0.23

Az 0.0%FEERAT: B: 0.6%FHMRATN: C: 0.0%KERALNI: D: 0.6%K5 & IRA N
A: Jejunum of 0.0% Arg; B: Jejunum of treatment 0.6% Arg; C: Ileum of 0.0% Arg; D: Ileum of treatment 0.6% Arg

E1 RHBHFRE=BIIEEAE (HE, 10X10)
Fig. 1 Jejunal and ileac villus of early-weaned piglets (H.E, 10X 10)
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Fig. 2 Effects of dietary arginine supplementation on IL-2 gene expression levels in the jejunum (A) and ileum (B) of early-weaned

piglets
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