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Arginine is one of the functional amino acids that enhances the growth of fetus and placenta development. Since

the fetal growth and the nutrient requirement for fetuses are increased hugely during the late gestation period in

high-prolific sows, supplementation of L-arginine could have a positive influence on the reproductive performance

of sows and piglet uniformity.

arginine  late gestation  sow  reproductive performance  piglet uniformity

1. Introduction

The high prolific sows are developed to improve the number of piglets and sow productivity in the swine industry .

However, as they have greater litter size, some problems were reported that the proportion of small piglets at birth,

within-litter variation of piglet birth weight, and mortality of suckling piglets were also increased . These

problems are caused by several maternal factors, such as inadequate nutrient intake of late gestation, high number

of fetus, insufficient cervical space, or insufficient reproductive tract for fetus development . Therefore, various

studies were conducted to minimize these problems and improve the piglet uniformity of high prolific sows with

nutritional strategies including sow body condition, nutrients type or ratio, and functional amino acids .

Fetal growth is rapid during the late gestation period and nutrient requirement for the fetus also increases greatly

. The low birth weight of piglets was reported to increase the proportion of stillborn piglets considered to be at a

greater risk of mortality and morbidity . Since supplying adequate nutrient to sows during the late gestation

period is important, an increased feeding method was suggested in order to meet their nutrient requirement.

Although increased feeding during late gestation is likely to meet the nutrient requirement of sows and improve

piglet birth weight , it also showed a negative effect on sow body condition and postpartum agalactia ,

resulting in poor milk production and lactation feed intake . With the effects of arginine, if the nutrient delivery

efficiency from the dam to the fetus in late gestation increased by additional arginine supplementation, it could

partly be attributed to increase in the birth weight of small fetuses and piglet uniformity at birth.

Most of the previous studies for evaluating the effect of arginine in gestating sows were investigated in the early-

gestation period  or whole gestation period . Additionally, most previous studies for the effect

of arginine supplementation in sows, investigated the effect of 1% arginine supplementation in sow diet. Thus,

there is a need to investigate the effects of dietary arginine below 1% of supplementation level keeping in mind the

market cost of L-arginine, in order to apply this in the field.
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3. Results

The arginine supplementation levels in the late-gestating sows’ diet did not affect body weight, backfat thickness,

and the lactation feed intake of sows (Table 1).

Table 1. Effects of arginine supplementation levels on body weight and back-fat thickness in late-gestating sows.

  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

Body Weight, kg

  Day 70 237.1 239.1 238.4 3.58 0.98 0.90 0.85

  Day 110 258.2 256.3 252.7 3.33 0.79 0.50 0.99

  BW gain (70–110 days) 21.1 17.3 14.3 2.46 0.53 0.27 0.79

  24 h postpartum 233.7 230.8 227.9 3.73 0.82 0.54 0.92

  Day 21 of lactation 229.4 224.9 218.5 3.97 0.53 0.26 0.95

  BW loss (0–21 days) −4.3 −5.9 −9.4 1.67 0.44 0.20 0.96

Backfat Thickness, mm

  Day 70 20.7 21.4 19.1 0.77 0.49 0.35 0.46

  Day 110 22.4 22.6 20.7 0.84 0.59 0.37 0.66

  BF gain (70–110 days) 2.1 1.3 1.6 0.3 0.51 0.57 0.30

  24 h postpartum 21.0 21.1 20.3 0.85 0.91 0.72 0.84

  Day 21 of lactation 20.1 19.8 18.6 0.79 0.71 0.43 0.90

  BF loss (0–21 days) −0.9 −1.3 −1.7 0.38 0.69 0.40 0.85

  Lactation feed intake, kg/day 4.82 4.95 4.97 0.114 0.85 0.62 0.77

In reproductive performance, dietary arginine levels during late gestation had no influence on the number of piglets

for total born, stillborn, mummy, and born alive (Table 2). However, piglet birth weight showed a quadratic response

(p < 0.03) such that the piglet birth weight was decreased by the arginine levels from 0.72% to 1.0%, whereas it

was increased by the arginine level from 1.0% to 1.5%. Additionally, increasing the inclusion level of dietary

arginine tended to increase (p < 0.10) the alive litter weight linearly. Increasing the dietary arginine levels in late

gestation did not affect the farrowing time, helping frequency, and placenta weight.

Table 2. Effects of arginine supplementation levels on reproductive performance in late-gestating sows.

1
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  Treatment SEM p-Value
CON ARG10ARG15 Diet Lin. Quad.

No. of Pigs

  Total born 13.7 15.0 14.8 0.50 0.53 0.46 0.41

  Stillborn 0.7 0.7 0.8 0.12 0.93 0.73 0.89

  Mummy 0.2 0.3 0.1 0.08 0.49 0.31 0.53

  Born alive 12.8 14.0 13.9 0.45 0.35 0.31 0.31

  Total litter
weight, kg

19.61 19.91 21.49 0.521 0.30 0.13 0.73

  Alive litter
weight, kg

18.47 19.01 20.69 0.506 0.19 0.07 0.81

  Piglet birth
weight, kg

1.57 1.38 1.52
0.036 0.08 0.85 0.03

  Farrowing time,
min

182.4 186.2 205.7 9.33 0.58 0.31 0.82

  Helping
frequency

0.80 0.81 1.00 0.141 0.82 0.55 0.85

  Placenta
weight, kg

3.74 3.74 3.90 0.224 0.95 0.76 0.90

  Placenta
efficiency

5.80 5.89 6.02 0.246 0.94 0.73 0.98

Increasing dietary arginine levels in late gestation linearly increased (p < 0.05) the litter weight at day 21, and the

litter weight gain, such that litter weight and litter weight gain for ARG15 tended to be greater than those for CON

(Table 3). The piglet weight at day 21 of lactation was linearly increased (p < 0.05) as the dietary arginine level

increased in late gestation. Additionally, increasing the dietary arginine level in late gestation linearly increased (p <

0.05) piglet weight gain, such that the piglet weight gain for ARG15 tended to be greater than that for CON.

Table 3. Effects of arginine supplementation levels on litter performance in late-gestating sows.

  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

No. of Piglets

After-fostering 11.5 11.6 11.6 0.10 0.90 0.77 0.72
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  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

Day 21 of lactation 10.7 10.4 10.9 0.16 0.52 0.49 0.36

Litter Weight, kg

After-fostering 17.67 16.01 17.73 0.326 0.04 0.63 0.01

Day 21 of lactation 53.74 53.31 60.27 1.332 0.05 0.02 0.32

Weight gain (0–21 days) 36.06 37.17 42.58 1.262 0.07 0.02 0.64

Piglet Weight, kg

After-fostering 1.55 1.38 1.53 0.031 0.04 0.82 0.01

Day 21 of lactation 5.03 5.14 5.51 0.103 0.13 0.04 0.78

Weight gain (0–21 days) 3.48 3.74 3.98 0.093 0.08 0.03 0.66

The effect of dietary arginine levels in late gestation on the piglet uniformity is presented in Table 4. The SD for

piglet birth weight was linearly increased (p < 0.05), and the CV for piglet birth weight had a tendency of linear

increase (p < 0.10) as the dietary arginine level increased in late gestation. The piglet BW distribution at birth

showed a significant difference (p < 0.01) among dietary treatment (Figure 1). However, dietary arginine levels in

late gestation did not affect the piglet uniformity and BW distribution at day 21 of lactation.

1
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Figure 1. Effect of arginine supplementation level in late gestating sows on piglet distribution into body weight

classes on day 0 and day 21 of lactation by the FREQ procedure, with Chi-square test. CON: corn-SBM-based diet

with Arg 0.72%, Arg10: corn-SBM-based diet with Arg 1.0%, Arg15: corn-SBM-based diet with Arg1.5%.

Table 4. Effects of arginine supplementation levels on piglet uniformity in late-gestating sows.

  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

Piglet Uniformity at Birth

Avg.
BW,
kg

1.57 1.38 1.52 - - - -

SD 274.0 293.5 334.3 12.72 0.13 0.04 0.94

CV 18.4 21.8 22.9 1.01 0.15 0.07 0.41

Piglet Distribution into Birth Weight Classes

1
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  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

<0.5
kg,
%

0 1.0 1.2 0.30 0.24 0.15 0.38

0.5–
0.8
kg,
%

3.1 5.6 4.2 0.79 0.44 0.59 0.25

0.8–
1.2
kg,
%

15.8 25.8 18.2 2.36 0.21 0.87 0.07

1.2–
1.6
kg,
%

27.9 41.5 26.3 4.39 0.03 0.49 0.01

1.6–
2.0
kg,
%

39.0 23.0 39.7 5.55 0.08 0.64 0.03

>2.0
kg,
%

14.5 2.9 10.4 5.67 0.15 0.70 0.06

Piglet Uniformity at day 21

Avg.
BW,
kg

5.03 5.14 5.51 - - - -

SD 1186.8 1198.1 1277.4 47.64 0.69 0.41 0.84

CV 24.6 24.4 25.1 1.17 0.97 0.85 0.89

Piglet Distribution into BW Classes at day 21

<3
kg,
%

9.5 8.1 9.3 1.41 0.91 0.99 0.67

3–4
kg,
%

11.5 14.0 11.9 1.46 0.77 0.99 0.48

4–5
kg,

25.8 22.1 23.3 2.39 0.83 0.72 0.62
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  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

%

5–6
kg,
%

26.3 29.9 19.4 2.17 0.14 0.12 0.19

6–7
kg,
%

20.2 17.9 23.9 2.01 0.48 0.36 0.42

>7
kg,
%

6.7 8.0 12.2 1.80 0.41 0.19 0.86

The blood concentration of AAs in the gestating sows is presented in Table 5. Increasing arginine supplementation

to late-gestating sows linearly increased (p < 0.05) the blood concentrations of arginine and ornithine at day 90 and

day 110 of gestation, respectively. On the other hand, the blood concentrations of alanine at day 110 of gestation

for sows fed a diet with higher dietary arginine were linearly decreased (p < 0.03) compared to those for sows fed

the isonitrogenous control diet. Additionally, glutamine concentration for sows at day 110 of gestation was

quadratically increased (p < 0.05), as the dietary arginine level increased. There were no significant differences in

blood concentrations of other AA, among dietary treatments. The plasma concentrations of arginine, lysine, and

methionine for day 90 of gestation were greater (p < 0.05) than those for day 70 of gestation. The plasma

concentrations of alanine and glutamine for day 110 of gestation were greater (p < 0.05) than those for day 70 of

gestation, whereas the plasma concentrations of citrulline, glycine, leucine, ornithine, taurine, and valine for day

110 of gestation were less (p < 0.05) than those for day 70 of gestation. There were interactions (p < 0.05)

between arginine and the date effect in the plasma concentration for ornithine such that there was no significant

difference in the plasma ornithine concentration for day 70 of gestation, whereas plasma ornithine concentrations

at day 90 of gestation for ARG10 and ARG15 treatments were greater (p < 0.05) than that for CON treatment, and

plasma ornithine concentration at day 110 of gestation for ARG15 treatment was greater (p < 0.05) than those for

CON and ARG10 treatments.

Table 5. Effects of arginine supplementation levels on plasma amino acid profile in late-gestating sows.

 
Treatment 

SEM 
p-Value

CON ARG10 ARG15 Diet Lin. Quad. Group Date Group ×
Date

Alanine, μmol/L

  Day 70 609.5 487.0 454.0 46.75 0.49 0.27 0.56 0.09 <0.01 0.51

  Day 90 709.1 710.5 652.0 37.24 0.79 0.53 0.79      

1
2
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Treatment 

SEM 
p-Value

CON ARG10 ARG15 Diet Lin. Quad. Group Date Group ×
Date

  Day
110

878.4 916.3 628.7
53.05 0.06 0.03 0.26      

Arginine, μmol/L

  Day 70 154.5 255.0 195.8 23.65 0.31 0.66 0.14 <0.01 <0.01 0.27

  Day 90 262.9 349.1 482.7 29.44 <0.01 <0.01 0.88      

  Day
110

196.4 301.2 366.9 24.34 <0.01 <0.01 0.34      

Aspartic Acid, μmol/L

  Day 70 14.0 14.3 13.5 1.33 0.97 0.88 0.89 0.69 0.15 0.74

  Day 90 18.8 31.4 18.3 4.79 0.46 0.82 0.23      

  Day
110

14.4 14.0 14.4 0.87 0.98 0.96 0.85      

Citrulline, μmol/L

  Day 70 128.0 109.3 114.5 5.64 0.54 0.48 0.34 0.96 <0.01 0.58

  Day 90 114.8 133.8 127.3 6.99 0.54 0.58 0.35      

  Day
110

97.8 89.7 98.9 4.19 0.68 0.80 0.40      

Cystine, μmol/L

  Day 70 2.00 0.33 1.00 0.408 0.38 0.47 0.20 0.70 0.50 0.75

  Day 90 0.88 1.50 1.29 0.308 0.71 0.68 0.49      

  Day
110

3.40 2.33 1.00 0.928 0.57 0.31 0.93      

Glutamic Acid, μmol/L

  Day 70 240.5 260.3 198.0 30.72 0.72 0.58 0.66 0.60 0.07 0.81

  Day 90 173.3 211.6 189.3 16.13 0.63 0.81 0.36      

  Day
110

170.6 153.8 152.6 13.82 0.84 0.64 0.76      

1
2

A
A B

b b a

b a a



L-Arginine Supplementation during Late Gestation | Encyclopedia.pub

https://encyclopedia.pub/entry/1622 9/17

 
Treatment 

SEM 
p-Value

CON ARG10 ARG15 Diet Lin. Quad. Group Date Group ×
Date

Glutamine, μmol/L

  Day 70 260.5 220.7 249.5 23.86 0.84 0.95 0.58 0.27 0.01 0.48

  Day 90 343.8 328.9 289.4 14.64 0.32 0.14 0.88      

  Day
110

299.8 330.8 259.9 10.39 0.03 0.04 0.04      

Glycine, μmol/L

  Day 70 1224.5 1186.7 1073.5 38.59 0.27 0.13 0.85 0.58 0.03 0.76

  Day 90 1206.0 1291.5 1204.9 30.62 0.43 0.83 0.20      

  Day
110

1070.9 1105.3 1117.9 39.67 0.88 0.66 0.85      

Histidine, μmol/L

  Day 70 93.0 103.3 93.0 5.31 0.72 0.90 0.46 0.36 0.21 0.98

  Day 90 103.9 116.5 96.6 6.80 0.51 0.56 0.31      

  Day
110

90.8 97.0 88.7 3.60 0.69 0.71 0.42      

Isoleucine, μmol/L

  Day 70 107.0 121.3 104.0 6.11 0.51 0.72 0.32 0.65 0.81 0.92

  Day 90 120.4 125.8 115.7 3.46 0.52 0.50 0.35      

  Day
110

134.2 119.5 109.4 11.82 0.69 0.42 0.84      

Leucine, μmol/L

  Day 70 210.5 220.3 202.8 10.62 0.82 0.74 0.66 0.66 0.02 0.84

  Day 90 217.6 228.4 205.7 6.21 0.36 0.35 0.26      

  Day
110

194.8 165.5 168.0 13.38 0.61 0.48 0.54      

Lysine, μmol/L

  Day 70 281.5 321.0 239.5 18.85 0.17 0.24 0.19 0.44 <0.01 0.71

1
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Treatment 

SEM 
p-Value

CON ARG10 ARG15 Diet Lin. Quad. Group Date Group ×
Date

  Day 90 409.4 423.6 438.9 18.45 0.83 0.55 0.93      

  Day
110

282.4 326.5 296.3 14.23 0.48 0.85 0.25      

Methionine, μmol/L

  Day 70 48.5 57.7 50.8 2.80 0.47 0.92 0.24 0.48 <0.01 0.92

  Day 90 73.0 72.4 68.6 2.48 0.76 0.47 0.86      

  Day
110

58.6 62.3 59.0 2.20 0.79 0.96 0.50      

Ornithine, μmol/L

  Day 70 208.0 163.3 146.0 17.04 0.43 0.22 0.58 0.12 <0.01 <0.01

  Day 90 149.6 194.1 228.1 9.85 <0.01 <0.01 0.32      

  Day
110

114.4 143.8 184.6 9.38 <0.01 <0.01 0.80      

Phenylalanine, μmol/L

  Day 70 93.0 98.0 84.5 13.60 0.53 0.42 0.52 0.24 0.07 0.77

  Day 90 85.5 104.8 85.6 4.51 0.13 0.75 0.05      

  Day
110

79.3 81.7 76.4 3.83 0.89 0.72 0.71      

Proline, μmol/L

  Day 70 408.0 422.0 379.5 21.51 0.73 0.59 0.67 0.75 0.21 0.75

  Day 90 389.5 400.6 434.3 13.71 0.42 0.19 0.87      

  Day
110

349.8 386.5 377.7 15.44 0.60 0.55 0.47      

Serine, μmol/L

  Day 70 186.5 179.7 153.8 7.66 0.17 0.09 0.75 0.26 0.08 0.83

  Day 90 167.6 215.6 158.0 16.59 0.33 0.64 0.16      

1
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Treatment 

SEM 
p-Value

CON ARG10 ARG15 Diet Lin. Quad. Group Date Group ×
Date

  Day
110

139.5 153.3 134.6 7.01 0.61 0.65 0.35      

Taurine, μmol/L

  Day 70 141.5 119.0 83.0 13.35 0.22 0.10 0.96 0.13 <0.01 0.14

  Day 90 83.0 92.9 88.4 4.40 0.67 0.72 0.42      

  Day
110

67.8 66.2 72.9 2.96 0.68 0.44 0.62      

Threonine, μmol/L

  Day 70 177.0 191.7 161.3 13.47 0.68 0.61 0.56 0.05 0.05 0.82

  Day 90 138.1 149.1 126.0 6.86 0.42 0.39 0.31      

  Day
110

133.2 167.2 105.6 11.06 0.11 0.16 0.08      

Tryptophan, μmol/L

  Day 70 61.0 76.0 62.5 4.37 0.36 0.92 0.19 0.10 0.40 0.85

  Day 90 62.8 67.1 64.1 2.35 0.75 0.91 0.46      

  Day
110

54.6 66.5 60.0 3.00 0.29 0.62 0.15      

Tyrosine, μmol/L

  Day 70 98.0 104.7 91.5 7.10 0.77 0.69 0.63 0.17 0.23 0.96

  Day 90 98.1 120.9 97.7 6.37 0.24 0.77 0.10      

  Day
110

87.1 101.3 89.7 4.03 0.36 0.99 0.16      

Valine, μmol/L

  Day 70 306.5 330.3 284.0 15.04 0.46 0.48 0.39 0.25 0.01 0.93

  Day 90
276.9 293.6 253.4

7.49 0.09 0.12 0.10      

  Day
110

252.0 230.3 202.7 19.14 0.57 0.31 0.93      

1
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The dietary arginine levels for the late-gestating sows had no significant influence on the blood concentrations of

BUN, creatinine, total protein, and urea for sows in the late gestation period (Table 6). The blood concentrations of

BUN, creatinine, and urea for day 110 of gestation were greater (p < 0.05) than those for day 70 of gestation.

There were no interactions between arginine and the date effect in the blood concentrations for BUN, creatinine,

total protein, and urea. Increasing the dietary arginine levels for sows during late gestation did not affect the milk

composition of colostrum and milk (day 21 of lactation) in lactating sows (Table 7).

Table 6. Effects of arginine supplementation levels on blood profiles in late-gestating sows.

  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad. Group Date Group × Date

Blood urea nitrogen, mg/dL

  Day 70 12.5 11.7 11.9 0.45 0.85 0.72 0.63 0.99 0.01 0.93

  Day 90 11.3 12.0 12.5 0.57 0.69 0.41 0.83      

  Day 110 14.3 14.5 14.1 0.57 0.56 0.84 0.83      

Creatinine, mg/dL

  Day 70 1.76 1.74 1.95 0.091 0.59 0.41 0.70 0.48 <0.01 0.89

  Day 90 2.23 2.43 2.39 0.104 0.74 0.63 0.55      

  Day 110 2.97 2.90 3.18 0.097 0.48 0.32 0.50      

Total protein, g/dL

  Day 70 6.85 6.67 7.15 0.256 0.76 0.63 0.67 0.95 0.98 0.65

  Day 90 6.86 7.23 6.71 0.170 0.47 0.60 0.27      

  Day 110 6.93 6.73 7.00 0.175 0.82 0.80 0.57      

Urea, mg/dL

  Day 70 26.8 25.0 25.5 0.97 0.85 0.73 0.62 0.99 0.01 0.93

  Day 90 24.1 25.6 26.7 1.22 0.69 0.42 0.83      

  Day 110 30.6 31.1 30.1 1.22 0.96 0.84 0.83      

Table 7. Effects of arginine supplementation levels during late gestation on milk composition in lactating sows.

1
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  Treatment SEM p-Value
CON ARG10 ARG15 Diet Lin. Quad.

Casein, %

  Colostrum 6.57 6.08 5.62 0.571 0.81 0.52 0.91

  Milk (21 days) 4.05 4.32 4.09 0.119 0.63 0.98 0.34

Fat, %              

  Colostrum 6.68 5.43 6.91 0.485 0.43 0.69 0.23

  Milk (21 days) 4.04 6.82 6.32 0.368 0.13 0.23 0.10

Protein, %              

  Colostrum 8.28 7.91 7.29 0.804 0.89 0.63 0.99

  Milk (21 days) 4.72 4.77 4.61 0.115 0.86 0.68 0.72

Lactose, %              

  Colostrum 4.72 4.35 4.31 0.187 0.65 0.44 0.60

  Milk (21 days) 5.77 6.26 5.91 0.134 0.32 0.86 0.14

Total Solid, %              

  Colostrum 21.9 20.1 20.9 0.76 0.67 0.67 0.43

  Milk (21 days) 16.9 19.2 18.1 0.54 0.23 0.49 0.12

Solid not Fat, %              

  Colostrum 13.3 12.7 11.9 0.68 0.74 0.44 0.93

  Milk (21 days) 10.7 11.0 10.6 0.17 0.64 0.66 0.41

4. Discussion

Supplementing sow diet with L-arginine during the late gestation did not influence the gain of BW and BF in sows

for the late gestation period and loss of BW and BF in sows for the lactation period. This was in agreement with the

result of Quesnel et al. , who reported that dietary supplementation with 25.5 g/day L-arginine from day 77 to

farrowing did not affect the BW after farrowing and BF before farrowing of sows. Additionally, Bass et al. 

reported that dietary supplementation with 1% L-arginine for gestating sows from day 93 to day 110 had no

influence on BW loss, following farrowing or during lactation. However, they observed that improved late gestation

BW gain of sows fed a diet with 1% L-arginine was revealed in parity 0 and parity 1, whereas, there was no

1
2
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difference in late gestation BW gain compared to the control animals and 1% L-arginine-supplemented sows in

parity 2+, implying that supplementation with 1% L-arginine partially met the arginine requirement in gilts or sows

with parity 1 sows, not in sows with parity 2+. The difference between the current study and that of Bass et al. 

with regard to the effect of dietary arginine in late gestation on the changes of BW or BF for sows could have been

due to the difference in the parities of sows in the treatment group. Additionally, the lack of difference in the

changes of BW and BF for sows during the whole experiment period could partly have been due to the same

nitrogen content of diets among the dietary treatments, with the addition of L-Alanine as the isonitrogenous control.

Dietary effects of L-arginine was reported such that supplementation of L-arginine was found to increase nitric

oxide, enhancing the delivery of essential nutrients from maternal to fetal blood , and increasing the

polyamines necessary for embryogenesis and placental growth . Since the nitric oxide and polyamines are

important for angiogenesis and embryogenesis, arginine enhanced the growth of fetus and placenta development

. The litter size, including the number of total born or born alive was not affected by the dietary arginine effect

in the present study, which was in agreement with the results from the studies of Quesnel et al.  and

Nantapaitoon et al. , who reported that 1% L-arginine supplementation for late-gestating sows had no influence

on the number of piglets at birth. However, previous studies reported that arginine supplementation enhanced

conceptus survival or sow litter size in the period of early-gestation , or whole gestation . The number

of developing embryos is decided in early gestation, because most of the embryonic losses occurred during early

gestation , and the dead embryos were not reabsorbed by the uterus after day 40 of gestation . Thus, the

differences among studies with regard to the effects of dietary arginine on the litter size of sows could have been

due to differences in the supplemented period for the diet with L-arginine.

References

1. Rooney, H.B.; O’driscoll, K.; O’doherty, J.V.; Lawlor, P.G. Effect of increasing dietary energy
density during late gestation and lactation on sow performance, piglet vitality, and lifetime growth
of offspring. J. Anim. Sci. 2020, 98, skz379, doi:10.1093/jas/skz379.

2. Quesnel, H.; Brossard, L.; Valancogne, A.; Quiniou, N. Influence of some sow characteristics on
within-litter variation of piglet birth weight. Animal 2008, 2, 1842–1849.

3. De Vos, M.; Che, L.; Huygelen, V.; Willemen, S.; Michiels, J.; Van Cruchten, S.; Van Ginneken, C.
Nutritional interventions to prevent and rear low‐birthweight piglets. J. Anim. Physiol. Anim. Nutr.
2014, 98, 609–619.

4. Wang, J.; Feng, C.; Liu, T.; Shi, M.; Wu, G.; Bazer, F.W. Physiological alterations associated with
intrauterine growth restriction in fetal pigs: Causes and insights for nutritional optimization. Mol.
Reprod. Dev. 2017, 84, 897–904.

5. Tse, W.Y.; Town, S.C.; Murdoch, G.K.; Novak, S.; Dyck, M.K.; Putman, C.T.; Foxcroft, G.R.; Dixon,
W.T. Uterine crowding in the sow affects litter sex ratio, placental development and embryonic

[26]

[27][28][29]

[30][31][32]

[32][33]

[25]

[34]

[19][35] [21][22][24]

[36] [37]



L-Arginine Supplementation during Late Gestation | Encyclopedia.pub

https://encyclopedia.pub/entry/1622 15/17

myogenin expression in early gestation. Reprod. Feril. Dev. 2008, 20, 497–504.

6. Rekiel, A.; Więcek, J.; Batorska, M.; Kulisiewicz, J. Effect of sow prolificacy and nutrition on pre
and postnatal growth of progeny–a review. Ann. Anim. Sci. 2014, 14, 3–15.

7. Matheson, S.M.; Walling, G.A.; Edwards, S.A. Genetic selection against intrauterine growth
retardation in piglets: A problem at the piglet level with a solution at the sow level. Genet. Sel.
Evol. 2018, 50, 46, doi:10.1186/s12711-018-0417-7.

8. Kim, S.W.; Hurley, W.L.; Wu, G.; Ji, F. Ideal amino acid balance for sows during gestation and
lactation. J. Anim. Sci. 2009, 87, E123–E132.

9. Le Cozler, Y.; Guyomarc’h, C.; Pichodo, X.; Quinio, P.Y.; Pellois, H. Factors associated with
stillborn and mummified piglets in high-prolific sows. Anim. Res. 2002, 51, 261–268.

10. Ashworth, C.J. Late pregnancy: The effects of intra-uterine life on production traits in offspring.
Anim. Front. 2013, 3, 62–67.

11. Noblet, J.; Close, W.H.; Heavens, R.P.; Brown, D. Studies on the energy metabolism of the
pregnant sow: 1. Uterus and mammary tissue development. Br. J. Nutr. 1985, 53, 251–265.

12. Walker, B.; Young, B.A. Modelling the development of uterine components and sow body
composition in response to nutrient intake during pregnancy. Livest. Prod. Sci. 1992, 30, 251–
264.

13. Johnston, L.J.; Fogwell, R.L.; Weldon, W.C.; Ames, N.K.; Ullrey, D.E.; Miller, E.R. Relationship
between body fat and postweaning interval to estrus in primiparous sows. J. Anim. Sci. 1989, 67,
943–950.

14. Dourmad, J.Y.; Etienne, M.; Prunier, A.; Noblet, J. The effect of energy and protein intake of sows
on their longevity: A review. Livest. Prod. Sci. 1994, 40, 87–97.

15. Mullan, B.P.; Williams, I.H. The effect of body reserves at farrowing on the reproductive
performance of first-litter sows. Anim. Sci. 1989, 48, 449–457.

16. Weldon, W.C.; Lewis, A.J.; Louis, G.F.; Kovar, J.L.; Giesemann, M.A.; Miller, P.S. Postpartum
hypophagia in primiparous sows: I. Effects of gestation feeding level on feed intake, feeding
behavior, and plasma metabolite concentrations during lactation. J. Anim. Sci. 1994, 72, 387–394.

17. Li, X.; Bazer, F.W.; Johnson, G.A.; Burghardt, R.C.; Erikson, D.W.; Frank, J.W.; Spencer, T.E.;
Shinzato, I.; Wu, G. Dietary supplementation with 0.8% L-arginine between days 0 and 25 of
gestation reduces litter size in gilts. J. Nutr. 2010, 140, 1111–1116.

18. Novak, S.; Moore, H.S.; Paradis, F.; Murdoch, G.; Dyck, M.K.; Dixon, W.T.; Foxcroft, G.R.
Temporal candidate gene expression patterns in the sow placenta during early gestation and the
effect of maternal L-arginine supplementation. Soc. Reprod. Fertil. Suppl. 2010, 66, 201–202.



L-Arginine Supplementation during Late Gestation | Encyclopedia.pub

https://encyclopedia.pub/entry/1622 16/17

19. Li, J.; Xia, H.; Yao, W.; Wang, T.; Li, J.; Piao, X.; Thacker, P.; Wu, G.; Wang, F. Effects of arginine
supplementation during early gestation (day 1 to 30) on litter size and plasma metabolites in gilts
and sows. J. Anim. Sci. 2015, 93, 5291–5303.

20. Garbossa, C.A.P.; Júnior, F.C.; Silveira, H.; Faria, P.B.; Schinckel, A.P.; Abreu, M.L.T.; Cantarelli,
V.S. Effects of ractopamine and arginine dietary supplementation for sows on growth performance
and carcass quality of their progenies. J. Anim. Sci. 2015, 93, 2872–2884.

21. Mateo, R.D.; Wu, G.; Bazer, F.W.; Park, J.C.; Shinzato, I.; Kim, S.W. Dietary L-arginine
supplementation enhances the reproductive performance of gilts. J. Nutr. 2007, 137, 652–656.

22. Che, L.; Yang, P.; Fang, Z.; Lin, Y.; Wu, D. Effects of dietary arginine supplementation on
reproductive performance and immunity of sows. Czech J. Anim. Sci. 2013, 58, 167–175.

23. Mateo, R.D.; Wu, G.; Moon, H.K.; Carroll, J.A.; Kim, S.W. Effects of dietary arginine
supplementation during gestation and lactation on the performance of lactating primiparous sows
and nursing piglets. J. Anim. Sci. 2008, 86, 827–835.

24. Gao, K.; Jiang, Z.; Lin, Y.; Zheng, C.; Zhou, G.; Chen, F.; Yang, L.; Wu, G. Dietary L-arginine
supplementation enhances placental growth and reproductive performance in sows. Amino Acids
2012, 42, 2207–2214.

25. Quesnel, H.; Quiniou, N.; Roy, H.; Lottin, A.; Boulot, S.; Gondret, F. Supplying dextrose before
insemination and-arginine during the last third of pregnancy in sow diets: Effects on within-litter
variation of piglet birth weight. J. Anim. Sci. 2014, 92, 1445–1450.

26. Bass, B.E.; Bradley, C.L.; Johnson, Z.B.; Boyd, R.D.; Usry, J.L.; Maxwell, C.V.; Frank, J.W.
Influence of dietary L-arginine supplementation to sows during late gestation on sow and litter
performance during lactation. Res. Ser. 2011, 597, 151–155.

27. Sladek, S.M.; Magness, R.R.; Conrad, K.P. Nitric oxide and pregnancy. Am. J. Physiol. 1997, 272,
R441–R463.

28. Fan, W.Q.; Smolich, J.J.; Wild, J.; Victor, Y.H.; Walker, A.M. Major vasodilator role for nitric oxide
in the gastrointestinal circulation of the mid-gestation fetal lamb. Pediatr. Res. 1998, 44, 344–350.

29. Gardner, P.R.; Martin, L.A.; Hall, D.; Gardner, A.M. Dioxygen-dependent metabolism of nitric oxide
in mammalian cells. Free Radical Biol. Med. 2001, 31, 191–204.

30. Wu, G.; Morris, S.M. Arginine metabolism: Nitric oxide and beyond. Biochem. J. 1998, 336, 1–17.

31. Kim, S.W.; Mateo, R.D.; Yin, Y.L.; Wu, G. Functional amino acids and fatty acids for enhancing
production performance of sows and piglets. Asian-Australas. J. Anim. Sci. 2007, 20, 295–306.

32. Wu, G.; Jaeger, L.A.; Bazer, F.W.; Rhoads, J.M. Arginine deficiency in preterm infants:
Biochemical mechanisms and nutritional implications. J. Nutr. Biochem. 2004, 15, 442–451.



L-Arginine Supplementation during Late Gestation | Encyclopedia.pub

https://encyclopedia.pub/entry/1622 17/17

33. Reynolds, L.P.; Redmer, D.A. Angiogenesis in the placenta. Biol. Reprod. 2001, 64, 1033–1040.

34. Nuntapaitoon, M.; Muns, R.; Theil, P.K.; Tummaruk, P. L-arginine supplementation in sow diet
during late gestation decrease stillborn piglet, increase piglet birth weight and increase
immunoglobulin G concentration in colostrum. Theriogenology 2018, 121, 27–34.

35. Bérard, J.; Bee, G. Effects of dietary L-arginine supplementation to gilts during early gestation on
foetal survival, growth and myofiber formation. Animal 2010, 4, 1680–1687.

36. Foxcroft, G.R.; Dixon, W.T.; Novak, S.; Putman, C.T.; Town, S.C.; Vinsky, M.D.A. The biological
basis for prenatal programming of postnatal performance in pigs. J. Anim. Sci. 2006, 84, E105–
E112.

37. Town, S.C.; Patterson, J.L.; Pereira, C.Z.; Gourley, G.; Foxcroft, G.R. Embryonic and fetal
development in a commercial dam-line genotype. Anim. Reprod. Sci. 2005, 85, 301–316.

Retrieved from https://encyclopedia.pub/entry/history/show/3662


