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3 . Functional amino acid supplementation postweaning mitigates the
response of normal birth weight more than for low birth weight pigs to

a subsequent Salmonella challenge (W1 ¥ 5 #h 78 Th BB MR R L BR EL K H
AEE BN EY T IRE PR R DR 2 )

&4+ Previous work has shown that dietary supplementation with key functional amino acids
(FAA) improves growth performance and immune status of disease-challenged normal birth
weight (NBW) pigs. It is not known whether FAA supplementation attenuates the effects of a
subsequent disease challenge or whether this response is similar in low birth weight (LBW)
pigs. The objective was to determine the effects of birth weight and FAA supplementation
during the postweaning period in Salmonella-challenged pigs. Thirty-two LBW (1.08 &plusmn;
0.11 kg) and NBW (1.58 &plusmn; 0.11 kg) pigs were assigned to a nursery feeding program
at weaning (25 d) for 31 days in a 2 x 2 factorial arrangement. Factors were birth weight
category (LBW vs. NBW) and basal (FAA) or supplemented FAA profile (FAA+; Thr, Met, and
Trp at 120% of requirements). At d 31, pigs were placed onto a common grower diet and,
after a 7-d adaptation period, were inoculated with Salmonella Typhimurium (ST; 2.2 x 109
colony-forming units/mL) and monitored for 7-d postinoculation. Growth performance, rectal
temperature, fecal score, indicators of gut health, ST shedding score in feces, intestinal ST
colonization and translocation, and blood parameters of acute-phase response and
antioxidant balance were measured pre- and postinoculation. Inoculation with ST increased
temperature and fecal score, and the overall rectal temperature was higher in LBW compared
to NBW pigs (P < 0.05). Postinoculation (d 7), reduced:oxidized glutathione was increased in
NBW compared to LBW pigs (P < 0.05). Salmonella shedding and translocation to spleen were
lower in NBW-FAA+ compared to NBW-FAA- pigs (P < 0.05). Postinoculation average daily
gain was higher in NBW-FAA+ (P < 0.05) compared to the other groups. Postinoculation
haptoglobin, superoxide dismutase, and colonic myeloperoxidase were increased in LBW-
FAA- pigs (P < 0.05). lleal alkaline phosphatase was decreased in LBW compared to NBW (P <
0.05). Overall, FAA supplementation represents a potential strategy to mitigate the effect of
enteric disease challenge in NBW, but not LBW pigs.
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4 . Dietary supplementation with branched-chain amino acids
enhances milk production by lactating sows and the growth of suckling

piglets (H AR RN TN SCHER 2 PR 12 e A 7L B 1077 91 B R e LA 2 H
AK)

/s Background: Under current dietary regimens, milk production by lactating sows is
insufficient to sustain the maximal growth of their piglets. As precursors of glutamate and
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glutamine as well as substrates and activators of protein synthesis, branched-chain amino
acids (BCAAs) have great potential for enhancing milk production by sows. Methods: Thirty
multiparous sows were assigned randomly into one of three groups: control (a corn- and
soybean meal-based diet), the basal diet +&thinsp;1.535% BCAAs; and the basal diet
+&thinsp;3.07% BCAAs. The ratio (g/g) among the supplemental L-isoleucine, L-leucine and L-
valine was 1.00:2.56:1.23. Diets were made isonitrogenous by the addition of appropriate
amounts of L-alanine. Lactating sows had free access to drinking water and their respective
diets. The number of live-born piglets was standardized to 9 per sow at d 0 of lactation (the
day of parturition). On d 3, 15 and 29 of lactation, body weights and milk consumption of
piglets were measured, and blood samples were obtained from sows and piglets 2&thinsp;h
and 1&thinsp;h after feeding and nursing, respectively. Results: Feed intake did not differ
among the three groups of sows. Concentrations of asparagine, glutamate, glutamine,
citrulline, arginine, proline, BCAAs, and many other amino acids were greater (P
<&thinsp;0.05) in the plasma of BCAA-supplemented sows and their piglets than those in the
control group. Compared with the control, dietary supplementation with 1.535% and 3.07%
BCAAs increased (P&thinsp;<&thinsp;0.05) concentrations of free and protein-bound BCAAs,
glutamate plus glutamine, aspartate plus asparagine, and many other amino acids in milk;
milk production by 14% and 21%, respectively; daily weight gains of piglets by 19% and 28%,
respectively, while reducing preweaning mortality rates by 50% and 70%, respectively.
Conclusion: Dietary supplementation with up to 3.07% BCAAs enhanced milk production by
lactating sows, and the growth and survival of their piglets.
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