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B OE: AR AR T R R F R L -5 &R (L-Arg) #5832 55 8 e R 32 — A AL R
AR IGATRHh . KR EIE36 K2 BBRER (KGO X K E) MM H 4 4,589 k&%,
BUAAARE 5 A e R A AR P R 4w O L-Arg + 1. 70% L — & 5 8 (L-Ala) (0 L-Arg 41) |
0.4% L-Arg +1.02% L-Ala(0.4% L-Arg 21).0.7% L-Arg+0.51% L-Ala(0.7% L-Arg 41)#=
1.0% L-Arg +0 L-Ala(1.0% L-Arg 28) , %407 L-Ala VA% 25 JC-F#E %, KB AT H
BoAb s K3 54, R EAM:1.0% L-Arg 2800 0 L-Arg BR ER ST S E TR AMAZE
(P<0.05) M F4#F L-Arg K-F 04325, 8 I ERFMENKCER LALH(P>0.05);
AR $ 30,60 #290 £ ,1.0% L-Arg A Arg . BAREETHNIEEFIMEEHTO0.7% .
0.4% 0 L-Arg Z1(P <0.05 3 P <0.01) ; F 344k 5% 90 X, &40 08 64 o 2 R FR A 5 H AR
BEEZ£F(P<0.01),42% 30,60 X £ZFH REE(P>0.05); 54k % 30.60.90 £,1.0%
L-Arg A — R R A Z A H 90 R & — A AR S5 (TNOS) | iF F & — A AL R 4 5
(INOS) EMH EEIMEEHT0.7% .0.4% 0 L-Arg Z1(P <0.05 % P<0.01), Z=)2 4%
ML A E TR S EFR MASE P ERAR . — AR A S A TNOS #iNOS
EELE MR L-Arg KFARZEIMREFHEMEXEA(P<0.05 % P<0.01), &RiEx,H
B L-Arg K P TALT iR e B fn ik A LIS AR H a2, S P R e 1.0% L-Arg 342 &
TR E A AR AOR R AE

KPR L — A5 2ER R B B A M A — BAL AR K R AR
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SO AR A ORI LSRR S SRR, DA AR R I AR RE S L 8 Y Arg

P BRI 477 KF Bk e o A . AU 2y
PEFRAEHE 7=, iR LSBT 3 S AN T AR K
AT BT R FE AR A IR Y] TA) 2 45 K
40% ~50% K I i A AG L, B 2= R B M E A 1
BAIGILA F RS (TUGR) , 8 1o 5 57 I 75 5 i
FERLE M REJE 3 o IR IG TE LS R LA A7 ANk
BIASTFE o KSR (Arg) /& 8 (1 I g

Y75 B 81 :2012 - 04 - 08
BEEWE : EK A R4 (30972116)

K T, HA AL T AR R A A58 RS
A AL R R R S L H Kim S5 B 5T KB
UEUREERE SFOK MR B P Y Arg F i R0 F 5,
HEWT Arg ATREXS TR BB ILM K B HA R E
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W VERME T . Wu S5 50 5 6 B 5% 22 5 4540 ~
110 K i JLEILBR 41T OB LA BT 92 2 B0, B
BB gL, SAE AR T YA L, iR LR
P9 LA % S IR 1) T RR R s g, T L Arg 2
B R AR . VRS T, T 8 BT Y Arg i
%%ﬂ?%%@%?é%%?m”wﬁﬁA@T
B2 J A LA K 1 B o 1k SRR TR, Arg A L 2

mHMRmzﬁl%oﬁE#Wﬁﬂkmﬁ%a
WESE, YT 4T L-Arg AT SO RV AR B S 3%
[ A L TUGR KR R, By 1k TUGR [ J5 % %
39 e LR % 2 P PR B KA o EL T Arg X RERE Y
%%iﬁ%%ﬁ%%ﬁﬁﬁ&wﬁﬁ%ﬁ%?ﬁ
LT AR ] 7K S L- Argxl (0 0% 51 5% S 58 M R 14 500

B E O $ = B 4% BTE VR L A OI0 o A R 1 2
HRARERE 2 K He

1 H 57 %

1.1 a4

5 A R P s ) L-Arg L - N &= R
(L-Ala) (& #=99.8% ) W T I ifg 301 Kii /)5 Ak 2 5
ARGBRAF
1.2 REFHYRIER

R YK H x K" — Bk 36
k(2 lBiK) ;2 B8 NRC (1998 ) B4 5 57 b 1 Bie il
ok — GRS RE AR o 6 AR R 2 AR 3R K
SRS

F1 KRARARKREFRAKE(XFER)
Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
i H L-Arg 357K L-Arg supplemental level/ %
Items 0 0.4 0.7 1.0
JE 8l Ingredients
E K Corn 63.30 63.30 63.30 63.30
¥ Soybean meal 12.60 12.60 12.60 12.60
A7 #: Wheat bran 17.00 17.00 17.00 17.00
L — i R Eh R £ L-lysine hydrochloride 0.20 0.20 0.20 0.20
DL — & 8 DL-methionine 0.06 0.06 0.06 0.06
L — Jr 2% L-threonine 0. 04 0.04 0.04 0.04
f1#; Limestone 1.50 1.50 1.50 1.50
R 555 CaHPO, 1.30 1.30 1.30 1.30
B h NaCl 0.30 0.30 0.30 0.30
iRkl Premix" 2.00 2.00 2.00 2.00
i + Bentonite 0.28 0.49 0.70
L — ¥ & R Eh R L L-arginine hydrochloride 0.40 0.70 1.00
- N4& MR L-alanine 1.70 1.02 0.51
41t Total 100. 00 100. 00 100. 00 100. 00
# /K- Nutrient levels”
HEHT CP 14.17 14.17 14.17 14.17
WM 1LHE DE/(MI/kg) 13.14 13.14 13.14 13.14
5 Ca 0.90 0.90 0.90 0.90
EWE TP 0.65 0.65 0.65 0.65
AR AP 0.40 0.40 0.40 0.40

D IR A 45T S A AR 2 4 Premix provided the following per kg of diet: VA 10 000 IU, VD 3 000 IU, VE 90 mg, VB,
3 mg,VB, 10 mg, VB, 4 mg,VB,, 40 g, }iiX nicotinic acid 50 mg,JZ ¢ pantothenic acid 30 mg, H-fiZ folic acid 4 mg, =¥ &
biotin 0. 45 mg, & fLIHHH choline chloride 750 mg, Cu 30 mg,Fe 100 mg,10.12 mg,Cr 0.3 mg,Zn 100 mg, Mn 40 mg, Se

0.25 mg,

2 K- (E . Nutrient levels were calculated values.
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1.3 KB 5EFEE

IR0 R A B R 0 i, BERR 36 Sk fE R .
PRBCAH I K x K2 B, BEHL
A A A 9 Sk A AL IR 43 3 A L A R
HVYS 0 L-Arg + 1. 70% L-Ala (0 L-Arg 41) .
0.4% L-Arg +1.02% L-Ala(0.4% L-Arg 41) .
0.7% L-Arg +0.51% L-Ala(0.7% L-Arg 41)
1.0% L-Arg +0 L-Ala(1.0% L-Arg ), %54
i L-Ala DL B 28 57 22000 BERE IE AP Y R
TFRAEUREE 0 K, FF 4 1) PR 4% 1 6 ) M, L 380 4 06k
(29114 d) o AEURBRRE SR BRI 10 57, 251l B
FEUE R 7 0 Dy 2. 6 kg, B H 43 2 YT iR
(07:10 F117:00) o 43URHT 5 Ktk A7= 55, 43 ik
AR 2.0 m x2.2 m, 4% BUE 511 34T e g A i
A,
1.4 #Hms

RIS 36 Sk R AU IRES 30 .60 F190 X,
SRR 2 0 B HOR 45 10 mL, 432
T2 WAL PR B0 48, I FEF#E 10 ~ 15 min, )
Z) 3 000 r/min .00 4 ~5 min YA I3, 7500 1M 5K
AR — A & & S — ARG
(TNOS) |5/ — A L A A HF (INOS) 1 1 .
1.5 MEIRSH*
1.5.1  BRREEH RN E

Ve R E 8 N R o R N T2 S N N
(TEBRFE 31658 4 b N 58 BUAFJ8 B AN 8 — FR )
THER AR E,
1.5.2 [y AE LR ARl

K HH 37 L —8800 4 3R [ 343 A A I A2 1fn
Ko s B R S (RIS R e R, 45 R LA

HR I 2 R R AR AR A R ) 5 1B I I K
H TNOS F1 iNOS 36 ¥\ — b & & 5 R oot
FETF 0, a0 & B R s A ) TR A
T
1.6 HESHH

IR IR R I SPSS 16. 0 Geit- 4k, ¥ s H 7
564 BE AL B T X & B B B E AT O 22
(one-way ANOVA) "™ Jr 2432 R B # (P <
0.05) R SNK L F 17 V- ¥ (E ] ) 25 57 S 35 Pk Aor
B AW L-Arg KV 5 & W E 45 b5 19 ¢ & A
Curve Estimation i3 #2 #4781 1H 730 #r . 45 R LI
i £ ArifEZE TR

2 & B
2.1 @HEHRBPHRMAREKFE L-Arg S5 EE
T BE R R 0B

B35 2 AR, AR R L-Arg ZKOF- X85 77 AT 4
BAENMEEZ W ZERARE(P>0.05) 0
B L-Arg T IN/K-F- 1942 &, 58 7 A S BRI A=
RER LS, 1.0% L-Arg 418 77 S48 L
0.7% .0.4% F10 L-Arg 24354 17 0.35.0.79 Fl
1.08 k(P >0.05); & " iGifr4sr il £ 17 0.78
(P>0.05).1.03(P>0.05) fl 1.45 3L (P <
0.05) ;4= ESHNEZL T 0.85(P>0.05).1.70
(P>0.05)F12.19 kg(P <0.05), {H0.7% .
0.4% F1 0 L-Arg 41155 7 1% A ORI ) A 55 T 41 1]
ZRHABE(P>0.05), BIHSHrEsRE, B
PRI AEA RSN, B3 B S A R R S A A L-Arg
KV 359 2 2 A B 2 A R AR AR R # (P < 0. 05
a P<0.01),

x2 EARPHFMARKTE L-Arg 3t S B HTEERERI R

Table 2 Effects of different levels of dietary L-Arg on reproductive performance of sows

=] L-Arg #shn7K S L-Arg supplemental level/ %

Items 0.4 0.7 1.0

B P4 BB Total piglets born per litter/ sk 10.97 +1.41 11.26+1.28 11.70 +1.07 12.05 +1.50
715 474k Number of piglets born alive per litter/ 3k 9.74 +£1.14* 10.16 +1.36™ 10.41 £1.45™ 11.19+1.29°
)4 %5 H Litter birth weight of all piglets/kg 14.81 £2.45* 15.30 £2.82" 16.15+2.22" 17.00 =£1.08"
WA A& Birth weight of piglet/kg 1.42+0.21  1.44 +0.22 1.45 +0.24 1.49 0. 16

17 Bl R AR A RN E PR OR 2 57 B35 (P <0.05) , A FARE TR FRZ 7R B 3E (P <0.01) . T,

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean extremely significant difference (P <0.01). The same as below.
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2.2 RIRPEFEMAEKE L-Arg HEBIEMBHR L-Arg A1) B, MK 5 200 & 53 0 B 3 22 5

SERSENZMN

Hi 2% 3 AT, BE 4% 4 IR 5% 30,60 F1 90 K,
1.0% L-Arg 4 1f 3% Arg | 5 5 1R % i 14 0 3 8
WEEETO0.7% .0.4% 10 L-Arg 41 (P <0.05
B, P<0.01);0 L-Arg 41 f10.4% L-Arg 21 [a] il 3¢
Arg SRR ZEZSF(P>0.05),0.0.4% F10. 7%

(P>0.05) s BERFUEHRES 90 I, M Ml 2 MR 75 it 4%
LA B 25 22 5% (P <0..01) 45 30,60 K454
ZHZEFARZE(P>0.05) . [BIFFHrai )%
W, B LK A5 2 LR Y 5 B S AR L-Arg Ik
P 5 I O R AR (P < 0. 05 B
P<0.01),

£33 ARPFMAR KT L-Arg X 4EIREE 30,60 7190 REFE M KX HIER S EH RN

Table 3 Effects of different levels of dietary L-Arg on plasma amino acid contents

of sows on days 30, 60 and 90 of gestation pmol/L
W H FER B L-Arg %5JM/K L-Arg supplemental level/ %
Items Days of gestation/d 0 0.4 0.7 1.0
— 30 241.77 £27.72%  280.42 £36.20*  346.30 £41.81% 447.48 +61.33“
Aﬁrg 60 245.38 £54.44™  296.90 +56.48**  383.18 £58. 16" 471.89 +£62.18“
90 269.03 £25.83%  304.10 £39.44*®  340.13 £26.84™ 399.56 +83. 74
. 30 130.20 +14. 40° 134.31 +17. 69° 151. 63 +38. 76" 161.91 +25.33"°
Sm 60 114.09 +£20.49™  120.31 +25.79*  134.54 £30.05™ 148.04 +11. 43"
90 109.39 +21.69%  117.62 £27.71*  133.32 £31.70**  160.03 +22.87""
o 30 327.62 +£27.13 332.88 +33.49 337.90 +48. 35 340.02 +54.27
l’iﬂf@& 60 362.65 +87.08 377.02 £69. 24 390.37 +84.57 413.67 £117.31
90 352.25 +29.37"  391.26 £3.47" 448.34 +18. 34 507.12 £41.06™

2.3 ERFBPBRMARIKFE L-Arg 33 535 I 3% &
— R EES=.TNOS F1 iNOS F R0

H % 4 AT, BESE AT IR 55 30,60 .90 K, I 2K
— AL RS AT IR A 90 K 1ML 3K TNOS
FINOS (3G 1, 1. 0% L-Arg 41 5 2 sl 4 B %
EF0.7% .0.4% F10 L-Arg 41 (P <0.05 5 P <

0.01),1M 0.7% .0.4% F1 0 L-Arg 21 4% 2 [0] ¥4 T

BEZEF(P>0.05), BHFEIRSS 30,60 X, 1Ml 3
TNOS 1 INOS i&tE & M ¥ LR & £ 5 (P>
0.05) . BIEAHr4s R R, MK — A AT .
TNOS F1 iNOS 13 M 51k L-Arg /K74 5 g 3%
o E R (P <0.05 8 P<
0.01),

F4 AHRPHFEMNAREKE L-Arg 3HEIREE 30,60 5190 X £3% M3 & TNOS.INOS FHIM—S LR SENHIN
Table 4 Effects of different levels of dietary L-Arg on activities of plasma TNOS and iNOS and

NO content of sows on days 30, 60 and 90 of gestation

! TR R L-Arg 75 JN7KF L-Arg supplemental level/ %

Items Days of gestation/d 0 0.4 0.7 1.0
SR 30 2.51 +0.87™ 2.81 £0.92™ 3.23£0.71%% 4.09 £0.88"
AR 60 46.44 +1.13" 51.14 £12. 74™ 59.16 £17.26*®  72.72 +5.86""

NO/ ( umol/L) N N . .

90 120.83 £25.22*  124.49 +18.70**  128.49 +19.98*% 154,33 +22.74%°

UL 30 31.43 +3.73 31.75 +4.09 32.23 +3.78 32.85%5.51

Y o= Pk

60 24.22 £1.75 25.00 £2.13 25.71 £2.39 26.32 2. 60

TNOS/(U/mL) * * * *

90 22.24 +2.66™ 23.45 +2.86™ 24.39 +2.38"% 26.78 +1.90%°

FESH AR 30 8.45+1.25 8.75+1.60 9.42 £1.30 9.84 +1.94

4T 60 8.50 +1.55 8.74 +1.72 9.30 +1.65 9.90 +1.54

iNOS/(U/mL) 90 8.98 +1.42™ 9.32 +1.71* 9.62+1.69"™  11.34 x1.46"
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3 0
3.1 (AMPFMARKTE L-Arg 3 53 E5HE
k- A

AR B0 45 B B 7 477 B A 4T R 3] 4+
R RINO0.4% (0.7% F11.0% L-Arg ¥ Gl FL
R T IR RO A e T, R AR T
R0 R . T R B 5 T R B8 i L-Arg BB
DR RR S 1 S5 1k R, 35 R B AE B A R I AT
BRRIA S E . RIS [ K L-Arg X5
EYERE M U E AR 22 R, I 1. 0% 1Y
L-ArgM B AL TR 0. 7% F1 0. 4% , AR 56 &%
5 G R A — B AH GBI 5T 4 — 2k YT M A
T 24 KIF Ui 45 BE R R 1% L-Arg H 353k
B PEEATROARE T 115 Sk PR s S T
1.88 kg #7745 15 B 5 L 5% S50 5 0P 0 254
ER B AL URER 1 ~29 KAAIME L-Arg, 85 7= 1% 11 501
B AT B R, RS %AE 1 R ol 35 ; Ramaekers
SET LR PR RN 28 7 R R A IR 4 14 ~ 28 K AR
KRN 25 g/d (1 L-Arg , -3 7 A7 5053 5114
T 1.25 F1 1. 18 Sk, 85 A R A B T
1.08F10.93 3k, Kim 2> {025 Tyt — 2 £ W],
Arg JE UL IR BRI T D REVE L8R , X T iR 45 A
GILM A E HAEEE L.
3.2 ARHBPFMAREKTE L-Arg X3 535 1 2% Fh
SEBRSENZI

AR IR 560 38 3 7E AR A I L-Arg & B, R
L-Arg B i 25 45 50 4T OR B0 0 Arg L S BR
R Y & o T T A T R 045 A1 1) B 5 R
a2, RPN 2 R 5 = n 4 SRR
EAJRIEAT R, TSR L-Arg KR FA
5o AT AL T R AT RS 30 .60 F190 K
M3 15 R LR M) &, RE KA RS
HIA W BRI, Arg SR AR 3 Fh a3t
WA 114 &5 78 AL B, 3% 15 Mateo 251" 45 2 301 £F 4%
M) Arg S5, AT ORI B B R Ll 2 b Arg i R
I R 5 A, i X At S R R A G W R R
AR AR — B, Wu S0 7 A py A AR SR B o
R B, AE /N b Bz 20 M % 5% YR A I L-Arg, 7]
R b A T P 0 R A L I R 1
AR I 7 R R PR R R 1 & A W] 28 1k,

X AT AEE L-Arg X 0 I% £ 5% 05 F0/0 i b K 40
(IR LR [ T B, X2 R 2 BF ST & B Arg
6 B R AR, AT DU ik L BRI 38 TR, i
I AREMA Argt B #HHOE Arg WIRA R AT
A RGN SR AL I, A2 R A% AL, ok 3 IE R
0 A T FLAT A AR KPR RE T X B E S 4
R, W YRR AR kb 78 L-Arg T LUSR R A
L9 2 TR 4 785 S Wy o ik, 0 T T 3o A
e MG SRR ILTE 278 52 W IR (&R A S
&) A RIREMBILERKE T NIEN
3.3 AMPFMARKTE L-Arg 3t 53 0 3 b
— SRS 2. TNOS 1 iNOS & M #9 &M

Arg AR Z MR — R R IR . £
JH F— 48 Ak R IR 2 A ORI 48 AR L iR LA
REBLAASRER Hi, 2 HA— AL R
BT R B — 6L A I B R 4
PERIY™ o A MG R R BTG L-Arg fRDRR, 5 4 1
—EALE A B, S EUR L& B JUGR | [ =
WHBE T 2 TH i B P AT RO . Arg BRE R
PR AT INOS 1yt [/] IS4 , A 24 2 i Al INOS 5% 4+
Al Arg, 7E4NHE 7 A — B AL AU R R 2 B
FIP ARBESE & B, B N L-Arg fE B 2 2
1 3% TNOS (iNOS i 1 il — A AL R & &, 78 4 Uk
S AR R M R R O B R . 4T R B I R — SR AL
SR B TE SUAR B A% 0L 2 A 18 KA 4k 10
Wik ARG ALk B RO IR I R LTE T
MR BRMERENERER, Bk, @R 5K
L-Arg NI A AN 2, 2 250 AR AR o kb 75, R 0
ARG & B P Ak a0 8 MR B, olE IR L AR T
R, B 134 % 4k TUGR™

Wu 22 B 58N g I R B 6 Arg 77 T
5T NRC(1998) Rk (1 Arg 25, B P2 1 A
Arg BN RE L AR IR BES IR A B B A
HET IO AR IR RS Arg FosR BB . i FAEMEIRA
I, BERE A Arg 1075 SR R ), R ) 2 Arg 7E
S B A L4 rp 5 i A R AR, K A R 48 R
AE B T W M Arg 19 40% B 55 B/ B AR
i, R4 19 60% HEA T R 45, M 24 % 1) A A
Arg RREWL AN R, il e i Arg 75 R
TEME Z . Ah, Arg RN B A S 5% —
FUALE A i 2, AT R Bl LA 7 A — s Y
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i R HCA S 1 R P TR A 1 i — B4R H WL SRR A, 2011,25 (7). 1185 -

AR T8 A IR, Arg R AR T AT [9] LT;AEKERS P, KEMP B, VAN DER LENDE T

W30 (571, {HL Bl A A= ™ 20 0 o RS il B 5 1Y) . - ’ , '

Progenos in sows increases number of piglets born

B, Arg A0 — R L ) AR S I, AFE AR [J]. Journal of Animal Science,2006,84 ( Suppl. 1) :

A R N 304. (Abstr. )
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Effects of Different Levels of Dietary L-Arg on Reproductive
Performance and Blood Biochemical Indexes of
Pregnant Sows

YANG Hui' LIN Dengfeng® WANG Tian®* LIN Boquan' LI Helai'
(1. Department of Animal Science, Fujian Agricultural Vocational College , Fuzhou 350007, China; 2. Fujian Zhengyang
Feed Limited Company, Fuzhou 350500, China; 3. College of Animal Science and Technology ,
Nanjing Agricultural University, Nanjing 210095, China; 4. Fujian Putian Hongda Animal
Husbandry Limited Company, Putian 351100, China)

Abstract: This study was conducted to investigate the effects of L-arginine ( L-Arg) with different levels on
the reproductive performance and plasma nitric oxide ( NO) related indexes of pregnant sows. A total of 36
Yorkshire x Landrace sows (2 parities) were selected and randomly assigned into 4 groups with 9 sows in
each group, and sows were fed based diets added with O L-Arg +1. 7% L-Ala (0 L-Arg group), 0. 4%
L-Arg +1.02% L-Ala (0.4% L-Arg group) , 0.7% L-Arg +0.51% L-Ala (0.7% L-Arg group) and
1.0% L-Arg+0 L-Ala (1.0% L-Arg group) , respectively, adding L-Ala to meet nitrogen balance . The ex-
periment period was conducted from mating to farrowing. The results showed as follows: compared with the 0
L-Arg group, the number of piglets born alive and litter birth weight of all piglets in 1. 0% L-Arg group were
increased significantly (P <0.05) , and with the increasing of L-Arg levels in diet, total piglets born per litter
and birth weight of piglet had a tendency to rise (P >0.05). The Arg and ornithine contents of gestation sows
in plasma on days 30, 60 and 90 in 1. 0% L-Arg group were significantly or extremely significantly higher than
those in 0.7% , 0.4% and 0 L-Arg groups (P <0.05 or P <0.01). The proline content of gestation sows in
plasma on day 90 in the four groups were extremely significantly different (P <0.01), but those of gestation
sows in plasma on days 30 and 60 were not significantly different (P >0.05). The NO content of gestation
sows on days 30, 60 and 90 and the activities of total nitric oxide synthase ( TNOS) and inducible nitric oxide
synthase (iNOS) of gestation sows on day 90 in plasma in 1.0% L-Arg group were significantly or extremely
significantly higher than those in 0. 7% , 0.4% and 0 L-Arg groups ( P <0.05 or P <0.01). Regression anal-
ysis showed that the total piglets born per litter, number of piglets born alive per litter, litter birth weight of all
piglets born alive and contents of amino acids, NO and activities of TNOS and iNOS in plasma had significant
or extremely significant linear relationship with dietary L-Arg level. In conclusion, it has obvious effects by
changing the levels of dietary L-Arg on blood biochemical indexes of the late gestation, and it has the best
effects on improving reproductive performance by adding 1.0% L-Arg in sow diets. [ Chinese Journal of Ani-
mal Nutrition, 2012, 24(10) :2013-2020 |

Key words: L-Arg; pregnant sows; reproductive performance; NO related indexes
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