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Introduction

The increasing prolificacy of sows results in larger litters. As a consequence, a decreasing average
birth weight (BtW) and increasing within litter BtW variability can be observed (Foxcroft et al,,
2007). Furthermore, low BtW ncgatively affects the survival rate within the first week of life as
well as postnatal growth especially in the pre- and early post weaning period (Bérard et al., 2008;
Quiniou et al., 2002}, Recent studies suggest that amino acid requirements of pre-weaning piglets
with a great genetic potential for fast growth cannot be completely covered by the sow’s milk. This
is even more evident in larger litters where the amount per piglet may be limiting. There are indica-
tions that the growth in the early postnatal period of piglets can be improved by supplementing the
L-arginine (Wu ct al., 2004) or L-carnitine (Lésel ct al., 2009). t-arginine is an essential amino acid
for maximal growth of neonates, but the availability in sow's milk is inadequate (Kim et al., 2004).
L-carnitine piays an important role in the :mm.mmn_. of long-chain fatty acids from the cytosel into the
mitochondrial matrix for the P-oxidation and therefore is crucial for the energy metabolism
pathway.

The aim of this study was to investigate the impact of a milk replacer supplemented with either L-
arginine or L-carnitine compared to 2 non-supplemented milk replacer on growth performance and

muscle metabolism of low-birth weight piglets in the early postnatal period.

Material and Methods

The experiment was performed with 30 purebred Large White piglets (16 castrates and 14 females)
with a BtW < 1.2 kg and originating from litters with > 14 piglets born. At 7 d of age, piglets were
randomly allocated to one of three dictary treatments: control diet (Cir), control diet + 1.08 gL
arginine/kg body weight/d (Arg; based on Wu et al,, 2004) and the control diet + 400 mg L-
camitine/d (Car; based on Lésel et al., 2009). The control diet was formulated based on the diet

used by Yao et al. (2008) and contained whey powder, full milk powder, milk protein, glucose,
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dicalcium phosphate dehydrate, DL-methionine, L-lysine-HCl and a mineral-vitamin-premix. The
piglets were housed in pairs in rescuc decks designed for low BtW or supernumerary piglets to
ensure the survival during the suckling period, The experimental diets were offered six times per
day, every 3 h, starting from 7 am. Piglets had ad ihitum access to water but no additional creep-
feed was offered. Piglets were weighed every moming and the amount of milk replacer was
allocated based on this body weight (BW) at 300 g/kg. Prior to each meal, the amount of residual
milk replacer was recorded. On day 28, piglets were slaughtered after being anesthetized for 35 min
using isoflurane and then euthanized by exsanguination. Spleen, lver, lung, heart, kidneys, brain as

well as the right semitendinosus muscle {ST) and the adrenal glands were excised and weighed.

Data were analyzed using the Mixed procedure of SAS (version 9.2 SAS Inst, Inc., Cary, NC, USA}
considering treatment, gender and treatment x gender interaction as fixed effects and sow nested
within experimental series as random effect, Differences with P < 0.05 were considercd significant
and 0.05 <P < 0.10 as a trend.

Results and Discussion

According to the experimental design, BtW did not differ (P = 0.94) among the three experimental
groups. Likewise, the BW at the beginning (d 7 of age), at d 14 after birth, as well as at the end of
the expetiment (d 28 of age) was not (P = 0.12) different among freatment groups. Accordingly, the
supplementation of L-arginine and L-carnitine did not (P > 0.10) affect the growth rate in the peticd
from d 7 to 28 of age. However, at 21 d of age, Car piglets had a greater BW compared to the Cir
piglets (3.85 vs. 3.02 kg, respectively; P < 0.05), with intermediate values for the Arg piglets {3.28
kg). This difference was the result of a faster (P < 0.10) growth of the Car piglets compared to the
Ctr and Arg piglets in the first week of the experiment {d 7 to 14). The findings are in accordance
with the results presented by Lisel et al. (2009) in a study using sow-reared piglets fed daily 400
mg of L-carnitine. There was no clear improvement of the ADG from d 7 to d 28 of age in low birth
weight and no effect of treatment in medium birth weight piglets. In contrast to the present results,
Kim er al. (2004) found an Improved growth performance after the supplementation of the milk

replacer with L-arginine in the early postnatal period.

Regardless of the treatment, female piglets showed a trend (P = 0.08} to be heavier compared to
castrated piglets from the start of the experiment until the second experimental week. At staughter

the castrated piglets reached a similar weight as the females,
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At slaughter, numerically heavier ST muscles were found in the Car and Arg piglets compared to
Ctr (12.9, 12.7 and 2.0 g in Car, Arg and Ctr group, respectively). This coincides with the numeri-
cally heavier slaughter weight of the Car and Arg piglets (4.86 and 4.73 vs. 4.30 kg). Dietary treat-
ment had no (P z .25) impact on organ, brain and adrenal gland weights. Furthermore the
brain:liver and the brain:ST weight ratios, traits used to evaluate brain sparing effects, were similar
(P 2 0,20} in the three treatment groups. Assuming that brain development is independent of nutri-
tion, these findings suggest that neither L-arginine nor L-carnitine had an impact on liver and muscle

growth.

Conclusion

The current data suggest that L-carnitine and L-arginine may have some beneficial effects on growth
performance in the carly postnatal period. Further histological analysis and analysis of key enzymes
of muscle metabolic pathways will reveal whether, on a molecular level, these substances affected
muscles development. Tt should be taken into aceount that housing of piglets in rescue decks is a
great challenge in managing young piglets especially due to the occurrence of diarrhea and belly

nesing.
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