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2 . Effect of supplemental myo-inositol on growth performance and

apparent total tract digestibility of weanling piglets fed reduced
protein high phytate diets and intestinal epithelial cell proliferation
and function (#h T JLEEXT AR 2R B R ARLIR R O BT A7 8 AR K A
RE AR 4= i TE TE AL R B M K Ji b Bz 240 a3 FEUR T B ) R R

4. Myo-inositol is a breakdown product of phytate produced in the gut through the action
of phytase. Although the effect of phytase-released phosphorus (P) on growth performance
of animals has been well characterized, there is still little understanding of effect of myo-
inositol. The first objective of this study was to determine the effects of added myo-inositol
to a phytate rich low protein diet on growth performance and apparent total tract digestibility
(ATTD) in growing piglets. The second objective was to determine whether myo-inositol could
directly affect intestinal epithelial cell proliferation and function for which we used intestinal
porcine epithelial cells (IPEC-J2). A total of 128 weanling piglets were allotted to four dietary
treatments consisting of eight replicates per treatment and four piglets per replicate in a
randomized complete block design for four weeks. The four experimental diets comprised the
positive control (PC; 20% crude protein (CP), negative control (NC; 17% CP), negative control
plus 2.0g/kg myo-inositol (NC+INO; 17% CP) and negative control plus 3000FTU/kg phytase
(NC+PHY; 17% CP). Average daily feed intake (ADFI), average daily gain (ADG), gain-feed ratio
(G: F) were recorded. Phytase supplementation in the protein-deficient NC diet increased the
G:F ratio (P < 0.05) without myo-inositol effect on growth performance. Phosphorus
digestibility in the phytase supplemented group increased compared to the PC, NC, and
NC+INO groups whereas plasma myo-inositol concentration was significantly higher (P < 0.05)
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in the NC+INO group. Due to lack of myo-inositol effect on growth performance, an additional
in vitro study was conducted to determine direct effect of myo-inositol on the intestinal
epithelium that might not be reflected in growth performance. Myo-inositol increased the
mMRNA abundance of selected nutrient transporters in a concentration-dependent manner (P
< 0.05). Myo-inositol also enhanced barrier integrity in the IPEC-J2 monolayer by increasing
the transepithelial electrical resistance (TEER) with reduced paracellular permeability of FITC-
dextran (P < 0.05). In conclusion, despite the lack of myo-inositol effect on animal
performance, the in vitro data indicates that myo-inositol may directly regulate gut barrier
integrity. Addition of myo-inositol to pig diets at levels that enhance intestinal epithelial cell
function may result in effects on growth performance and gut health of pigs.
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3 . Genetic relationships between efficiency traits and gut microbiota
traits in growing pigs fed a conventional or a high fiber diet ({7]/E &3
B AT 4 BB B AR K R R MR S B s R MR 2 TR) By 4% <
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f#41: In pigs, the gut microbiota composition plays a major role in the process of digestion,
but is influenced by many external factors, especially diet. To be used in breeding applications,
genotype by diet interactions on microbiota composition have to be quantified, as well as
their impact on genetic covariances with feed efficiency (FE) and digestive efficiency (DE)
traits. This study aimed at determining the impact of an alternative diet on variance
components of microbiota traits (genera and alpha diversity indices) and estimating genetic
correlations between microbiota and efficiency traits for pigs fed a conventional (CO) or a
high fiber (HF) diet. Fecal microbes of 812 full-siblings fed a CO diet and 752 pigs fed the HF
diet were characterized at 16 weeks of age by sequencing the V3-V4 region of the 16S rRNA
gene. A total of 231 genera were identified. Digestibility coefficients of nitrogen, organic
matter and energy were predicted analyzing the same fecal samples with near infrared
spectrometry. Daily feed intake, feed conversion ratio, residual feed intake and average daily
gain (ADG) were also recorded. The 71 genera present in more than 20% of individuals were
retained for genetic analyses. Heritability (h&sup2;) of microbiota traits were similar between
diets (from null to 0.38 &plusmn; 0.12 in the CO diet and to 0.39 &plusmn; 0.12 in the HF
diet). Only three out of the 24 genera and two alpha diversity indices with significant h&sup?2;
in both diets had genetic correlations across diets significantly different from 0.99 (P < 0.05),
indicating limited genetic by diet interactions for these traits. When both diets were analyzed
jointly, 59 genera had h&sup?2; significantly different from zero. Based on the genetic
correlations between these genera and ADG, FE and DE traits, three groups of genera could
be identified. A group of 29 genera had abundances favorably correlated with DE and FE traits,
14 genera were unfavorably correlated with DE traits, and the last group of 16 genera had
abundances with correlations close to zero with production traits. However, genera
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abundances favorably correlated with DE and FE traits were unfavorably correlated with ADG,
and vice versa. Alpha diversity indices had correlation patterns similar to the first group. In
the end, genetic by diet interactions on gut microbiota composition of growing pigs were
limited in this study. Based on this study, microbiota-based traits could be used as proxies to
improve FE and DE in growing pigs.
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