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Background 

• Selection for high prolificacy in modern sows 

 

• Marked increase in litter size    

• More pigs suffered from intra-uterine growth 

retardation (IUGR) 

 

• More low birth weight (L-BtW) pigs with low viability  
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Background 

• Lower prenatal hyperplasia 

 

• Impaired postnatal growth and lean meat deposition rate  

• Nutritonal intervention during pregnancy? 

 

• Impact independent of BtW?  
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Background 

L-arginine positively influences 

hyperplasia of primary (P) fibers 

in 75-d old fetuses from sows 

fed L-arginine from d 14-28 of 

gestation (Bérard et al., 2010)  

L-arginine:  

• Semi-essential amino acid  

• Substrate for nitric oxide and 

polyamine synthesis 

• Regulators of angiogenesis 

and placental growth.   

Study objective 

Investigate effects of dietary L-arginine supplementation in early 

gestation on myofiber development in the offspring at birth 

Use of natural and artificially crodwed sows (surgical procedure)  
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Material and methods 

• Experimental sow model 

 

• Moderately crowded intra-uterine environment (IN) 

• Use of hyperprolific sows 

 

 

• Uncrowded intra-uterine environment (OL) 

• Use of sows subjected to unilateral oviduct ligation 

 



7  Impact of dietary L-arginine supply during early gestation on myofiber development in newborn pigs exposed to intra-uterine crowding  | EAAP 2016 

Johannes  G. Madsen 

 

 

Materials and methods 

IN-Ctrl OL-Ctrl 

OL-ARG IN-ARG 

Parity 5 Parity 6 

5 IN and 5 OL sows received daily from d 14 to 28 of gestation 

either  

• 25 g L-arginine·HCl (ARG) 

• 43 L-alanine (Ctrl) 
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Materials and methods 
• Sows were fed daily 2.8 kg of a standard gestation diet 

• 15% CP, 7% fat, 13.70 DE MJ/kg DM.   

 

• Recorded litter characteristics were:  

• Total born 

• Born alive 

• Birth weight 

 

• Within litter one female and male piglet with the lowest and medium 

birth weight were sacrificed for further analysis. 

 

• Traits assessed in the selected piglets: 

• Birth weight 

• Weight of the semitendinosus (STM) and psoas major (PM) muscle  

• Myofiber related traits assessed in the STM 

• Expression of myogenic-related genes analyzed in the STM 
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Reproductive traits 

IN vs. OL: Intra-uterine crowding had no significant effect on  

                 reproductive traits 

 

ARG vs. Ctrl: Arginine had no significant effect on reproductive traits 
 

Surgical treatment Diet          P-value 

Item IN OL   Ctrl ARG SEM      S      D 

Total born  15.4  11.3    12.9  13.6 1.21 ns ns 

Born alive  13.8  9.7    11.1  12.4 1.07 ns ns 

Stillborn  1.6  1.6    1.9  1.2 0.37 ns ns 

Male:female ratio  0.55  0.46    0.48  0.52  0.056 ns ns 

Birth weight, kg            

Total born  1.351  1.541    1.396  1.496  0.059 ns ns 

Born alive  1.372  1.562    1.417  1.516  0.059 ns ns 

S: Surgical treatment 

D: Dietary treatment 
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Birth weight of selected pigs 

IN vs. OL: Intra-uterine crowding lowered birth weight of selected pigs 

 

ARG vs. Ctrl: Arginine tended to increase birth weight of selected pigs 

a,b LSM without a common superscript differ (P < 0.05) 
x,y LSM without a common superscript differ (0.05 ≤ P < 0.10) 
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Offspring traits: Muscle weight 

IN vs. OL: Intra-uterine crowding reduced absolute STM and PM weight 

 

ARG vs. Ctrl: Arginine tended to increase STM but not PM weight 
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IN vs. OL: Intra-uterine crowding had no effect on total muscle area and 

total myofiber number 

 

ARG vs. Ctrl: Arginine increased muscle area and myofiber number 
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Myofiber characteristics  
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IN vs. OL : Intra-uterine crowding had no effect on secondary to primary 

myofiber ratio 

 

ARG vs. Ctrl: Arginine tended to increase the secondary to primary 
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Protein kinase AMP-activated catalytic subunit alpha 2 inhibitor of muscle protein 

synthesis  

 

IN vs. OL: Intra-uterine crowding increased PRKAA2 gene expression 

 

ARG vs. Ctrl: Arginine had no effect on PRKAA2 gene expression  
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Conclusion  

• Crowding critically affects offspring’s phenotype 

 

• Early gestational supplementation of L-arginine reduces 

negative impact of intra-uterine crowding by increasing: 

• Birth weight of lowest and medium birth weight piglets 

• Muscle area 

• Myofiber hyperplasia 

 

• Effect of diet is independent of the extent of crowding         
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Perspectives  

• Further questions are: Does myofiber hyperplasia have 

positive effect on… 

 

• viability and growth of L-BtW pigs in the nursery phase?  

• growth data of pigs during the nursery phase is available, 

but has yet to be analyzed.    

 

• growth potential of L-BtW pigs? 

• improve weight gain in the weaning, grower and finisher 

phase 
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Thank you for your interest! 
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