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3 . Free Amino Acid-enriched Diets Containing Rapidly but Not Slowly
Digested Carbohydrate Promote Amino Acid Absorption from Intestine
and Net Fluxes across Skeletal Muscle of Pigs (B & B &K H
1 EH REENZEHILBOKLEY), (R T 2ERMHIE KR
oI 2 B BRI R)

fj4>: BACKGROUND: The approach to matching appropriate carbohydrates alongside free
amino acids to achieve optimal muscle growth remains unclear. OBJECTIVES: We investigated
whether the consumption of a diet containing rapidly digested carbohydrate and free amino
acids can enhance intestinal absorption and muscular uptake of amino acids in pigs. METHOD:
Twelve barrows (28 kg; 11 wk old) with catheters installed in the portal vein, mesenteric vein,
femoral artery, and femoral vein were randomly assigned to consume one of two free amino
acid-enriched diets (3.34%) containing rapidly [waxy corn starch (WCS)] or slowly [pea starch
(PS)] digested carbohydrate for 27 d. Blood was collected to determine the fluxes of plasma
glucose and amino acids across the portal vein and the hindlimb muscle. Dietary in vitro
carbohydrate digestive rates were also determined. Data were analyzed using repeated
measures (Time x Group) ANOVA. RESULTS: Carbohydrate in vitro cumulative digestibility at
30 and 240 min was 69.00% and 95.25% for WCS and 23.25% and 81.15% for PS, respectively.
The animal experiment presented WCS increased individual amino acids (Lys, 0.67 vs. 0.53
mmol/min; Thr, 0.40 vs. 0.29 mmol/min; lle, 0.33 vs. 0.22 mmol/min; Glu, 0.51 vs. 0.35
mmol/min and Pro, 0.51 vs. 0.27 mmol/min), essential amino acid (EAA; 3.26 vs. 2.65
mmol/min), and branched-chain amino acid (BCAA; 0.86 vs. 0.65 mmol/min) fluxes across the
portal vein during 8 h postprandial, as well as individual amino acids (lle, 0.08 vs. 0.02
mmol/min; Leu, 0.06 vs. 0.02 mmol/min and GlIn, 0.44 vs. 0.25 mmol/min), EAA (0.50 vs. 0.21
mmol/min), and BCAA (0.17 vs. 0.06 mmol/min) net fluxes across the hindlimb muscle during
8 h postprandial compared with PS (P < 0.05). CONCLUSIONS: A diet containing rapidly
digested carbohydrate and free amino acids can promote intestinal absorption and net fluxes
across hindlimb muscle of amino acids in pigs.
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5 . Gut microbiota and host genetics contribute to the phenotypic
variation of digestive and feed efficiency traits in growing pigs fed a

conventional and a high fiber diet (J B AR TE XEEF BT
RN = A PR R SR I AR KRR AL A AR S R R B R B AR )

4. Background: Breeding pigs that can efficiently digest alternative diets with increased
fiber content is a viable strategy to mitigate the feed cost in pig production. This study aimed
at determining the contribution of the gut microbiota and host genetics to the phenotypic
variability of digestive efficiency (DE) traits, such as digestibility coefficients of energy, organic
matter and nitrogen, feed efficiency (FE) traits (feed conversion ratio and residual feed intake)
and growth traits (average daily gain and daily feed intake). Data were available for 791 pigs
fed a conventional diet and 735 of their full-sibs fed a high-fiber diet. Fecal samples were
collected at 16 weeks of age to sequence the V3-V4 regions of the 16S ribosomal RNA gene
and predict DE with near-infrared spectrometry. The proportions of phenotypic variance
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explained by the microbiota (microbiability) were estimated under three OTU filtering
scenarios. Then, microbiability and heritability were estimated independently (models Micro
and Gen) and jointly (model Micro+Gen) using a Bayesian approach for all traits. Breeding
values were estimated in models Gen and Micro+Gen. Results: Differences in microbiability
estimates were significant between the two extreme filtering scenarios (14,366 and 803 OTU)
within diets, but only for all DE. With the intermediate filtering scenario (2399 OTU) and for
DE, microbiability was higher (> 0.44) than heritability (< 0.32) under both diets. For two of
the DE traits, microbiability was significantly higher under the high-fiber diet (0.67 + 0.06 and
0.68 £ 0.06) than under the conventional diet (0.44 + 0.06). For growth and FE, heritability
was higher (from 0.26+0.06 to 0.44+0.07) than microbiability (from 0.17 +0.05 to
0.35 £ 0.06). Microbiability and heritability estimates obtained with the Micro+Gen model did
not significantly differ from those with the Micro and Gen models for all traits. Finally, based
on their estimated breeding values, pigs ranked differently between the Gen and Micro+Gen
models, only for the DE traits under both diets. Conclusions: The microbiota explained a
significant proportion of the phenotypic variance of the DE traits, which was even larger than
that explained by the host genetics. Thus, the use of microbiota information could improve
the selection of DE traits, and to a lesser extent, of growth and FE traits. In addition, our
results show that, at least for DE traits, filtering OTU is an important step and influences the
microbiability.
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