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sGC fii GTP # 1k & cGMP B9 # B in ¢ 50 ~ 200
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PET B AR PT % CoA 11 & it . I HL40 il B 195 5 4% Ji



1498 W

*o

i1 22 4

A A DG L R Y 22355 2) NO S8 T 3 2 U IR
FR G A 0 B IR AL o (8 FL e 7 2 b MR RR Dok 0
I 7 B2 £ 5 3) NO 3% 3k S0 Ak 1y 83 4k 385 A= 0 0% 32
1A I 305% T (peroxisome proliferator-activated re-
ceptor, PPARY) ) £ ik , 3 i 4 ki 4 i) A AL w2 1 5
AYNO 8 i g 5 25 HUAH 2 UL o0 JE L B 0 B
I 25 40) B4 I35 » 188 M0 RS A A Qs

4.3 RBEBEMRIRE,RSEBEIARPIEEN
M A=

ki &2 R Bt = 2 LS NAG 193005 . 5% 1 CPS-1
1) 3% P L 2 R B sk 1 A 1 2 I o o K e S AE AR
RS i G2 i MR G AR JLAE TR B &R
Z— AT LAE R 2L s LR BRI SR R R 2%
I BR 38 e 3 AT L W A SA i LAY B A 1 A K BR
Bi S LA X & R R A %, Mateo' ™ FE 4T Ik
55 30~114 R4 RERRMEAS N 1. 0% K 24 fg #h e 1
e AR % B G R 2 B 0 I P IR R P R E KT
Xf B CR A B A Ik T 1 38 22 s L R
4.4 RESBHREAN

BEF A B R F AR 7 T RS R R R B X
AR MET BXRER, KEWFE LI AR
FEAR P ) G e 1 AR £ T Arg-NO i #28 Fi Xk
PN 3 WA L R S B T R R 1 R RE R L 4
WL I S8 -5 . Mateo ™ % B AR v V8 I kG 42
i Sk 3 B NG AR A 110 KRR A% I v rb s 4 i
U I AR £ 5 G g AH G I SR R ik
H i 0 5% 4 T 7E 5L R KO, 8 A KPR ke
JEHLEHITH .

5 IN &

O U B F DR T S RS 2R AS A AT DA iR L
FIRE (A6 G 20 R 1) 75 R 5 i EL AR 7= 4 Cln 22 e A
NO) e 4 By F o3t Jig £ 6 L W 3h )1 2% . 75 N R
358 FIRE R G 92 IO V8K, 42 15 U R BE B 6T 7 0 AT BORT B
F ML TUGR B4, B BF 58 76 ) K o s i A &
i P10 T i) e A S 7 G WR DA+ i DA o I B A ) AR
PR RS 208 0T T Ui R B R TR G BRE AR OO0 G2
HL B T30 VR AR A7 T35 56 52 ) Ko H ML ) BF 58 4 1
Bk, R SRR S IR A st sh i Ak
7 RE I B2 Wit A R E— 2B T

S & k-

[1] DISTL O. Mechanisms of regulation of litter size in

(2]

[3]

L4]

[5]

[6]

L7]

[8]

L9]

[10]

[11]

(12]

[13]

pigs on the genome level[J]. Reproduction in Do-
mestic Animals, 2007, 42.10 — 16.

BAZER F W, SPENCER T E, JOHNSON G A, ct
al. Comparative aspects of implantation[J]. Repro-
duction, 2009, 138:195—209.

WU G, BAZER F W, BURGHARDT R C, et al.
Impacts of amino acid nutrition on pregnancy out-
come in pigs: mechanisms and implications for swine
production[J]. Journal of Animal Science, 2010,
88:E195 - E204.

WU G, MORRIS S M. Arginine metabolism: nitric
oxide and beyond [ J]. Journal of Biochemistry,
1998, 336.1—17.

SELFJ T, SPENCER T E, JOHNSON G A, et al.
Glutamine synthesis in the developing porcine pla-
cental[J]. 2004, 70.
1444 — 1451.

WU G, BAZER F W, WALLACE J M, et al. In-

Biology of Reproduction,

trauterine growth retardation: implications for the
animal sciences [ J |. Journal of Animal Science,
2006, 84:2316 —2337.

WU G, BAZER F W, TUO W, et al.
bundance of arginine and ornithine in porcine allan-
toic fluid[J]. Biology of Reproduction, 1996, 54
1261 — 1265.

KWON H, SPENCER T E, BAZER F W, et al.

Unusual a-

Developmental changes of amino acids in ovine fetal
fluid[J]. Biology of Reproduction, 2003, 68.1813 —
1820.

KWON H, WU G, MEININGER CJ, et al. Devel-
opmental changes in nitric oxide synthesis in the o-
vine placenta[J]. Biology of Reproduction, 2004,
70:679 — 686.

WU G, BAZER F W, HU J, et al. Polyamine syn-
thesis from proline in the developing porcine placen-
ta[J]. Biology of Reproduction, 2005, 72.842 —
850.

WU G, OTT T L, KNABE D A, et al. Amino acid
composition of the fetal pig[J]. Journal of Nutri-
tion, 1999, 129.:1031 — 1038.

GAO HJ, WU G, SPENCER T E, et al. Select nu-
trients in the ovine uterine lumen. III. expression of
cationic amino acid transporters ovine uterus and pe-
ri-implantation conceptuses[J]. Biology of Repro-
duction, 2009, 80(3):602 — 609.

DEKANEY C M, WU G. Gene expression and ac-

tivity of enzymes in the arginine biosynthetic path-



6 1 WS R S X U R S S B A 3 4 1499
way in porcine fetal small intestine[J]. Pediatric Re- pression in pigs selected for placental efficiency[J].
search, 2003, 53.:274 — 280. The Journal of Physiology, 2004, 554:194 — 201.

[14] KIM S W, HURLEY W L, WU G, et al. Ideal a- [26] XUAN Z G, WAN G, HONG M, et al. Effect of
mino acid balance for sows during gestation and lac- NO on the expression of VEGF and its receptors in
tation[ J]. Journal of Animal Science, 2009, 87: mouse uterus during peri-implantation [J ]. Acta
123 -132. Zoologica Sinica, 2004, 50(1):55—-61.

[15] WU G, BAZER F W, CUDD T A, et al. Pharma- [27] WU G, BAZER F W, CUDD T A, et al. Maternal
cokinetics and safety of arginine supplementation in nutrition and fetal development[J]. Journal of Nu-
animals [ J ]. Journal of Nutrition, 2007, 137. trition. 2004, 134:2169 — 2172.
1673S — 1680S. [28] KASSAB S M. TODD M. Systemic hemodynamics

[16] ZENG X F, WANG F L, FAN X, et al. Dietary and regional blood flow during chronic nitric oxide
arginine supplementation during early pregnancy en- synthesis inhibition in pregnant rats[J]. Hyperten-
hances embryonic survival in rats[J]. Journal of Nu- sion, 1998, 31.315.
trition, 2008, 138:1421 — 1425. [29] KIM YJ. PARKSHS. LEE H Y. Reduced L-argi-

[17] BERARDJ. KREUZER M. BEE G. Effect of dict- nine level and decreased placental eNOS activity in
ary arginine supplementation to sows on litter size, preeclampsia[J]. Placenta, 2006, 27.438 — 444.
fetal weight and myogenesis at d 75 of gestation[J]. [30] HELMBRECHT G D. FARHAT M Y. LOCH-
Journal of Animal Science, 2009, 87 (E-Suppl. 3):30. BAUM L. L-arginine reverses the adverse pregnan-
(Abstr.) cy changes induced by nitric oxide synthase inhibi-

[18] VAN DER LENDE T, KNOL E F, LEENHOUW- tion in the rat[J]. American Journal of Obstetrics
ERS J I, et al. Prenatal development as a predispo- and Gynecology, 1996, 175:800 — 805.
sing factor for perinatal losses in pigs[J]. Reproduc- [31] HEF. B —8HMAmAENEF SEEMET]. M
tion Supplement, 2001, 58.247 — 261. g 7= Ak 2 ,1996,5(3) . 271.

[19] MATEO R. Arginine and omega - 3 fatty acids for [32] MA C, ZHUANG Y, XU Y. The effect of inhibi-
enhancing reproductive performance of sows[D]. tion of nitricoxide synthesis on vasoregulatory fac-
Lubbock: Texas Tech University, 2007. tors in pregnant rats[J]. Zhonghua Fu Chan Ke Za

[20] RAMAEKERSP. KEMP B, VAN DER LENDE T. Zhi, 1999, 34(9):521 — 524.

Progenos in sows increases number of piglets born [33] BARROSO R P, OSUARMKP C, NAGAMANI M.
[J]. Journal of Animal Science, 2006, 84 (Suppl. Nitric oxide inhibits development of embryos and
1):394. (Abstr.) implantation in mice[J]. Molecular Human Repro-

[21] DE BLASIO M J, DODIC M, JEFFERIES A J, et duction, 1998, 4(5).503 — 507.
al. Effect of dictary arginine supplementation during [34] MAEDA T, YOSHUNURA T, OHSHIGE A. Ni-
gestation on litter size of gilts and sows[J]. Ameri- tric oxide affects angiotensin [[ pressor response
can Journal of Physiology Endocrinology and Metab- possible mechanism of attenuated pressor response
olism, 2007, 293:E75— E82. during pregnancy and etiology of pregnancy-induced

[22] LASSALA A. Arginine and fetal growth in ovine Hypertension[J]. Gynecologic and Obstetric Investi-
models of intrauterine growth restriction[ D]. Tex- gation, 2000, 49(2) .84 — 87.
as, College Station: Texas A & M University, 2008. [35] MANDALA M, GOKINA N, OSOL G. Contribu-

[23] XIAO X M, LI L P. L-arginine treatment for tion of nonendotbelial nitric oxide to altered rat u-
asymmetric fetal growth restriction[J]. Internation- terine resistance artery serotonin reactivity during
al of Journal Gynecology and Obstetrics, 2005, 88: pregnancy [ J]. Obstetrics and Gynecology, 2002,
15-18. 187(2) 463 — 468.

[24] GOOTWINE E. Placental hormones and fetal- pla- [36] HANDEL S E, STICKLAND N C. The growth and
cental development[J]. Animal Reproduction Sci- differentiation of porcine skeletal muscle fiber types
ence, 2004, 82/83.:551 — 566. and the influence of birth weight[J]. Journal of A-

[25] VOONAHME K, FORD S P. Placental vascular en- natomy, 1987, 152.107 - 119.
dothelial growth factor receptor system mRNA ex- [37] WU G, BAZER F W, DAVIS T A, et al. Impor-



1500

o 7/ 1

i1 22 4

[38]

[39]

[40]

[41]

tant roles for the arginine family of amino acids in
swine nutrition and production[J]. Livestock Sci-
ence, 2007, 112(1) .8 - 22.

PERVIN S, SINGH R, HERNANDEZ E, et al.
Nitric oxide in physiological concentrations targets
the translational machinery to increase the prolifera-
tion of human breast cancer cells: involvement of
mammalian target of rapamycin/elF4E pathway[J].
Cancer Research, 2007, 67.:289 —299.

YAO K, YINY L, CHU W, et al. Dietary arginine
supplementation increases mTOR signaling activity
in skeletal muscle of neonatal pigs[J]. Journal of
Nutrition, 2008, 138.867 — 872.

FU W, HAYNES T E, KOHLI R, et al. Dietary L-
arginine supplementation reduces fat mass in zucker
diabetic fatty rats[J]. Journal of Nutrition, 2005,
135:714 - 721.

JOBGEN W S, FRIED S K, FU W, et al. Regula-
tory role for the arginine-nitric oxide pathway in

metabolism of energy substrates[J]. The Journal of

[43]

[44]

[45]

Nutritional Biochemistry, 2006, 17.:571 — 588.
JOBGEN W, MEININGER CJ, JOBGEN S C, et
al. Dietary L-arginine supplementation reduces
white-fat gain and enhances skeletal muscle and
brown fat masses in diet-induced obese rats[J].
Journal of Nutrition, 2009, 139:230 — 237.

TAN BE, YINY L, LIU Z, et al. Dietary L-argi-
nine supplementation increases muscle gain and re-
duces body fat mass in growing-finishing pigs[J]. A-
mino Acids, 2009, 37.:169 — 175.

JOBGEN W S, FRIED S K, FU W, et al. Regula-
tory role for the arginine-nitric oxide pathway in
metabolism of energy substrates[J]. Journal of Nu-
tritional Biochemistry, 2006, 17.571 — 588.
IGNARRO LJ, BUGA G M, WEI L H, et al. Role
of the arginine-nitric oxide pathway in the regulation
of vascular smooth muscle cell proliferation[J]. Pro-
ceedings of the National Academy Science, 2001,
98:4202 — 4208.

Regulation of Arginine on Reproductive Performance of Gestation Sows
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FANG Zhengfeng CHE Lianqiang LIN Yan

(Key Laboratory for Animal Disease-Resistance Nutrition of China Education Ministry, Institute of Animal Nutrition ,

Sichuan Agricultural University s Ya'an 625014, China)

Abstract: The arginine metabolic and arginine-dependent metabolic pathways are extremely active during the 30th to 60th day

after pregnancy in female livestock. which suggest that arginine plays a crucial role in establishing preganancy and improving

reproductive performance. The article reviews the roles of arginine and arginine metabolic products played during gestation

and their amelioration effect on reproductive performance. [ Chinese Journal of Animal Nutrition, 2010,22(6) :1495-1500 ]
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