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Effects of L-Arg Supplementation on Pancreatic Islet Structure and Function in

Intrauterine Growth Retardation Piglets

KONG Ling-rui, WANG Yuan-xiao, L.LI Wei, DONG Li, ZHANG Jing-fei, WANG Tian"
(College of Animal Science and Technology , Nanjing Agricultural University, Nanjing
210095, China)

Abstract: This study was conducted to study the regulation effects of L.-Arg on the growth and
development of pancreas in intrauterine growth retardation (IUGR) piglets. Twelve IUGR pig-
lets and six normal birth weight (NBW) piglets (Duroc X Landrace X Yorkshire) were selected.
All piglets were weaned at 7 days of age. Then the IUGR piglets were divided into two groups:
IUGR group and ITUGR+ Arg group, which were supplied with based artificial milk and based ar-
tificial milk supplementation with 0. 6% Arg, respectively. NBW group was supplied with based
artificial milk. Four piglets in each group were slaughtered and sampled at 14 days of age, and
the indexes about development of pancreas were measured. The results showed as follows: Pan-
creatic insulin content, islet area and f-cell mass of IUGR piglets were lower than those of NBW
piglets (P<C0. 05). IUGR significantly reduced the number of islet cells, insulin-positive cell
fraction, insulin-positive area and the number of insulin-positive cells (P<C0. 01). Compared with
IUGR control piglets, supplementation with Arg increased body weight and absolute pancreas

weight of IUGR piglets (P<C0.05), and enhanced pancreatic insulin content, islet area and num-
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ber of islet cells, as well as B-cell mass, insulin-positive cell fraction and insulin-positive area(P<C

0.01), which were no significant differences with NBW piglets(P>>0. 05). The average optical density
of TUGR piglets increased by Arg supplementation (P<Z0.01) and were much higher than that of NBW

piglets (P<C0.01). These results indicated that IUGR impaired the development of pancreas. I.-Arg im-

proved the pancreatic islet structure of IUGR piglets, and increased §-cell mass and insulin synthesis.
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Table 1 Composition and nutrients content of milk replacer

powders %
I B eftl LR EMR
Item Basal L-Arg
J5 B} Ingredient
FLIGE RS Y

_ 60.00  60.00

Whey protein concentrate(34 % CP)
FLAE ¥ Milk fat powder(11% CP) 26. 00 26.00

o H a-Casein 6 6
FLBE Lactose 3 3
W% B Glucose 0 1
FLIR 4 Calcium lactate(13% Ca) 1 1
CaHPO, (22% P) 1 1.00
BAEYEH4 R Vitamin mixture 0 0.10
BA4H Y2 Mineral mixture 0. 20 0. 20
L-N &R L-Alanine 1 0. 00
L-Ki % 8 L-Arginine 0 0. 60
JI®ENE Soy lecithin 0 0. 00
L-ZFE % % L-Mthinonie 0 0.10
L-#i & iR th ik th L-Lysine-HCl 0 0.10
5 Ik 4¢ Bacitracin Zinc 0 0. 05
E F7 K F Nutrient level®

M & 4 Crude Protein 25.94 25.92
BEHE/( MJ » kg™!') Gross energy 17.77 17.78

WHAkfiE/( MJ « kg™ ') Digestible energy 14. 38 14. 38

45 Calcium 0. 90 0.91
S Total phosphorus 0. 68 0.69
A% Available phosphorus 0.42 0.43
AR Lysine 1.59 1.58
H#& iE Methionine 0.53 0.54

& MR Arginine 0.59 1.12
LEARA R (ng « kg I EA R EBSIRER 165
i A 0.765 HiEE D, 0,055 4B K K0.50; 4B R
B 1.5; 442 B, 4.0; 4k K B; 125 4k K B 2.0;5 4i4:
£ B, 0.02; MR 20; E AL 600; MR 0.30; MR
0.08.°. E /AW W AK (mg - kg' 3 H): Cu
([C;H;NO, J,Cu i) 105 Fe ([C;H,O,N],Fe ) 100; Zn
(LC;Hyy NO,S1,Zn #H) 1005 Mn ([C,H,N,O, ],Mn )
5.0; T (KI¥E) 0.2; Se (Na,SeO; ¥5) 0.30.°. [ DE Kit#&
HAN B B IR IR AR I (8. 2R % % ] HPLC ¥

1

! powder diet): Vitamin

. Provide the following (mg * kg™
E-acetate 16; Vitamin A 0. 76; Vitamin B; 0. 055; Vitamin
K; 0.50; Vitamin B, 1. 5; Vitamin B, 4. 0; Vitamin B; 12;
Vitamin By 2. 0; Vitamin B,, 0. 02; Niacin 20; Choline chlo-
ride 600; Folic acid 0. 30; Biotin 0. 08. *. Provide the fol-
lowing (mg + kg™ ' powder diet): Cu (as [C, H;NO, ],Cu)
10; Fe (as [C,H, O, N],Fe) 100; Zn (as [C; H; 1 NO,S ], Zn)
100; Mn (as [C,H,N,O, ], Mn) 5.0; I (as KD 0.2; Se (as
Na, SeO;) 0.30. *. The data of nutrient levels are measured
values except DE values. The amino acid content is detected

by HPLC
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(P<<0.05), lb NBW J&1Ik 25. 13% . # % Arg )5 »
TUGR {1 4 5 B S84 i (P<<0. 05) , H 5 NBW %
ZFARE(P>0.05), R4 T 545 4 2 0] 22
SARNEE(P>0.05), TUGR X i I A % 5 8 1 5%
M AN B i (P>>0. 05) ., #h 5T Arg J& - ITUGR 11 4% i i
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Table 2 Effects of Arg on body weight and pancreas weight of IUGR piglets

645 Ttem

NBW 4

TUGR 21 IUGR+ Arg 41

K /g Body weight
TR 45 %) 85 & /g Absolute pancreas weight

Ji B AH X 5 4/ %6 Relative pancreas weight

4 128.68+£119.79°
4.68+0.48

0.127=+0.005"

3 091.30+402. 93" 3 909. 38+£184. 21°

4.08+0.77 5.49+0.19

0.1152+0.013" 0.150+0. 007"

) — A7 B3R RS PR A R 3 22 e B3 (P<<0. 01D L J8 /NS T RE A R 4 22 57 38 (P<<0. 05) » 8 WA [R) 5 BF U A 12

ZFRRE(P>0.05), F[FE

In the same row,different capital letters mean extremely significant difference (P<C0.01), different small letters mean signifi-

cant difference (P<C0.05), and the same letter or no letter means no significant difference (P>0.05). The same as below

2.2 Arg% IUGR FRBEBRARTHELE S EH
# M

GEtah R W, PR L R R A2 TU-
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IUGRF B R AL PR RS R E TS
(P<C0.05) , & 5o 8 Bl & 3 Sl o 3 T s (P<<
0.0D), H#5 NBW 422 %A g 3 (P>>0.05) (5% 3),

Table 3 Effects of Arg on pancreatic insulin content of IUGR piglets

S ESHE/(mg« g ') Insulin content

NBW 4

TUGR 4 TUGR+Arg 41

JE Y Pancreas
# 4 Protein

0.131+£0.002%

1.95540. 138"

0.096£0.011" 0.123£0. 006

1.38940.071" 1.77740. 044

2.3 ArgXf IUGR {F35 % B F A5 00 2 1
FAEIRA L HE e @& 1 Bros , iR 8 #UFE
Oy A T BRI Z DR A0 T A D AR . &St
TUGR % B4~ g 5 % 1 B2 Lb NBW J541% 16. 95 %0, 22
SR (P<C0.05) ; Arg M N TUGR 1154 B 5

&4 Arg ¥ IUGR FEEBREHF M

AL W3 K (P<<0.01), 5 NBW 4 7 A B
F(P>0.05), TUGR 415 41 0% H tb NBW 41
B 2 9 /0 (P<<0. 01D, 1 Arg WU I{E TUGR 4144
i 5 40 &k 5 S (P<<0. 01), H 5 NBW 4
BESABEP>0.05)(F4),

Table 4 Effects of Arg on pancreatic islet morphology of IUGR piglets

545 Ttem

NBW 24

IUGR 4 TUGR+Arg 41

Ji 5 18 A1/ pm”® Pancreatic islet area

T8 5 41 e % H /4 Number of islet cells

4962.57+126. 42"

59.10+£2. 00"

4 121.034197. 88" 5 451, 76+298. 72"

44,3342, 99" 54,5042, 28*
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A IERAFHBEE s B. TUGRAFRE S s C. TUGR+ Arg fF M B DL 1E 3 4155 16 15 40
A. Pancreatic islet of NBW piglets; B. Pancreatic islet of IUGR piglets; C. Pancreatic islet of IUGR+ Arg piglets;

D. Pancreatic islet cells of NBW piglets
B 1 BEEBAARSERN(HE &) 100X

Fig. 1 Detection of pancreatic morphology of piglets( HE staining) 100 X
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Fig. 2 The insulin-positive cell in pancreatic islets of piglets(immunohistochemical staining for insulin)200 X
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TUGR BHAS B & B 40 i & 7 . 45 X5 8 4t Jfd o3 4 5
HFRAR(P<0. 05) (H A X B 40 i Ji i G WA 2 A8 1k
(P>0.05), [ & 28 g 0 B P 6 B 5 R PH P 3R 6
AT AR LA B B A g 5 v JBR 05 2% PR P 38 4 i 2 H AR
ZALF NBW 41 (P<C0. 01) , {H fif & - 35 Ye {8, 5% %
5 NBW A 73 A EE(P>0.05, M4, IUGR
2 MR I 25 BH P 3R 5 A0 I R AR B 3 s T NBW 4
(P<C0.01), WM Arg J5 . 4a%5 B 240 i 5 & W W 1

£S5 Arg 3 IUGR FHBRBREALATBERBRERIENZ

m(P<<0.0D , H5 IE®HHAERAEE(P>0.05),
it B 2R e o BH M 3L e B R P M R s T AR T TUGR
A HIEIN T 41,79 % F1 43. 77 % (P<<0. 01) ; B84~
5 P B Ry F P M Rk A MR H A i &2 (H 22
SAREE(P>0.05), SV Ye 0% 5 i 1
Jin, 5 TUGR 43 AH L3 in 1 67. 46 %0, 22 5 M i 3%
(P<C0.01) ; 5IEH 4 22 5l . 2% (P<<0. 0D & &
FI 1 2 32k 200 i 5 B 1 25 KT At 2 2H (P<<0. 01D,

Table S5 Effects of Arg on Pancreatic Insulin expression of IUGR piglets

645 Ttem

NBW £

TUGR 21 IUGR+ Arg 4

75 %+ B 20 B Jfi i /mg Absolute beta cell mass
FHXT B AR ML/ (pg - g AT

Relative beta cell mass

JBe i F e A I E R/ /0 BCF

Ji 1 2R PH A # 35 i B/ pm® Insulin-positive area
JE 5 2R B R R AN g H /4

Number of insulin-positive cells
B By~ g oo BE AOD
e &5 28 B F R A i % B/ (A~ + pm ™ *)PCD

53.4845.72

38.29+2, 30M

219.69+27, 75M

0. 048 0+£0. 004 0*

0.045 8+0.003 6°

0.015 7+0.001 1*

125.53+21.86™ 257.25+24, 09"

46.18411. 30 65.6246.51

0.027 3+0.002 5" 0.046 9£0.003 9*

52 375.83+4 332.92% 29 145.83+2 009. 82" 51 831.57+4 867. 10"

28.30+1. 38% 32.30+1.55"

0.034 240.002 4° 0.105 1£0. 006 4*

0.020 240.000 8* 0.012 4+0.000 6¢
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