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1 . Branched-chain amino acids regulate intracellular protein turnover

in porcine mammary epithelial cells GZEE R FEME H T IR 2 4k
NEB R A

4. Dietary supplementation with branched-chain amino acids (BCAAs) to lactating sows
has been reported to enhance their milk production, but the underlying mechanisms remain
largely unknown. This study was conducted with porcine mammary epithelial cells (PMECs)
to test the hypothesis that individual BCAAs or their mixture stimulates protein synthesis and
inhibit proteolysis in PMECs. Cells were cultured at 37 &deg;C in customized Dulbecco's
modified Eagle medium containing 5 mmol/L D-glucose, 1 mmol/L L-phenylalanine, L-[ring-
2,4-3H]phenylalanine, 0.1 (control), 0.25, 0.5, 1, or 2 mmol/L L-leucine, L-isoleucine or L-
valine or an equimolar mixture of the three BCAAs. The culture medium also contained
physiological concentrations of other amino acids found in the plasma of lactating sows.
Proliferation, protein synthesis, proteolysis, B-casein production, the mechanistic target of
rapamycin (mTOR) signaling, and the ubiquitin-proteasome pathway were determined for
PMECs. Cell proliferation and abundances of phosphorylated mTOR, eukaryotic translation
initiation factor 4E-binding protein 1, and ribosomal protein S6 kinase B-1 proteins increased
(P&thinsp;<&thinsp;0.05), but abundances of ubiquitinated protein and 20S proteasome
decreased (P&thinsp;<&thinsp;0.05) when extracellular concentrations of L-leucine, L-
isoleucine, L-valine, or an equimolar mixture of BCAAs were increased from 0.1 to 2 mmol/L.
Compared with the control, 0.25, 0.5, 1 or 2 mmol/L BCAAs enhanced
(P&thinsp;<&thinsp;0.01) protein (including B-casein) synthesis, while decreasing
(P&thinsp;<&thinsp;0.05) proteolysis in PMECs in a dose-dependent manner. Collectively, our
results indicate that physiological concentrations of BCAAs regulate protein turnover in
mammary epithelial cells to favor net protein synthesis through stimulating the mTOR
signaling pathway and inhibiting the ubiquitin-proteasome pathway.
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4 . Lycopene Affects Intestinal Barrier Function and the Gut
Microbiota in Weaned Piglets Via Antioxidant Signaling Regulation (&
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%4+ BACKGROUND: In pig production, early and abrupt weaning frequently causes weaning
stress, which manifests as oxidative damage, barrier disruption, and digestion and absorption
capacity decline. Lycopene exhibits beneficial antioxidant capacity in both humans and other
animal models. OBJECTIVE: The present study aimed to investigate the effects of lycopene
supplementation on early weaning stress in piglets and the underlying mechanisms by
examining the oxidative stress state, gut intestinal barrier function, and the gut microbiota.
METHODS: Twenty-four 21-day-old weaned piglets (Duroc x [Landrace x Yorkshire], castrated
males, 5.48 &plusmn; 0.10 kg initial body weight) were randomly assigned to two treatments.
The piglets were fed a basal diet (control treatment) or a basal diet supplemented with 50
mg/kg lycopene (lycopene treatment) for 28 days. Serum lipid levels, serum and jejunum
enzyme activities, jejunum morphology, mRNA and protein expression, and gut microbiota
were determined. RESULTS : Compared with the control treatment, lycopene
supplementation increased serum CAT activity (P = 0.042, 62.0%); serum TC concentration (P
=0.020, 14.1%); and jejunum SOD (P = 0.032, 21.4%) activity, whereas it decreased serum (P
=0.039, 23.0%) and jejunum (P = 0.047, 20.9%) H202 concentrations. Additionally, lycopene
increased the mRNA and protein expression of NRF2 (214.0%; 102.4%) and CD36 (100.8%;
145.2%) in the jejunum, whereas it decreased those of KEAP1 (55.6%; 39.8%). Lycopene also
improved jejunal morphology, increasing the villus height (P = 0.018, 27.5%) and villus/crypt
ratio (P < 0.001, 57.9%). Furthermore, it increased the abundance of potentially beneficial
bacterial groups, including Phascolarctobacterium and Parasutterella, and decreased that of

ELHWN RERLEWIRRS RS http://agri. ckeest. cn/



http://agri.ckcest.cn/
http://agri.ckcest.cn/file1/M00/10/11/Csgk0GMxQ-6AdAAyABwal9AVK3c425.pdf
http://agri.ckcest.cn/file1/M00/03/3F/Csgk0YeH9A2AbMWUAAyvouReqYQ970.pdf

potentially pathogenic bacterial groups, including Treponema_2 and
Prevotellaceae_unclassified. CONCLUSIONS : Lycopene supplementation strengthens
intestinal barrier function and improves the gut microbiota in weaned piglets by regulating
intestinal antioxidant signaling.
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