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3 . Effect of diet complexity and dietary fish peptide and enzyme

complex supplementation on weanling pigs (H 1 8 2425 Ktk
T T8RN 55 A B o) W A T e )

4 : Two experiments were conducted to assess the potential of replacing complex
weanling pig diets with simple corn-soybean meal (SBM) diets by supplementation with a
feed additive. The effort was made to determine the optimum inclusion rate of fish peptides
in experiment 1 (Exp. 1), whereas the possibility of replacing complex diets with simply corn-
SBM diets was investigated in Exp. 2. Ninety six (7.9 &plusmn; 0.7 kg) and 48
(7.8 &plusmn; 0.8 kg) pigs were used in Exp. 1 and 2, respectively, and pigs were assigned
randomly to 6 (Exp. 1) and 3 (Exp. 2) dietary treatments with 4 pens per treatment and 2 gilts
and 2 castrated males per pen in both experiments. The phase 1 (d 0 to 14) and 2 (d 14 to 28)
complex, positive control diets (POS) were formulated in both experiments. Two simple corn-
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SBM, negative control (NEG) diets were formulated to be iso-lysinic to the POS diets in Exp. 1,
and the NEG diets were supplemented with 0.5, 1.0, 1.5, or 2.0% fish peptides. Similarly, the
phase 1 and 2 simple corn-SBM, NEG diets were formulated to be iso-lysinic to the POS diets
in Exp. 2. However, the NEG diets contained 1.5% fish peptides, and those diets were
supplemented with multienzyme complexes (ALL). During the wk 4, blood sample was
collected and analyzed for serum metabolites and cytokines in Exp. 1 and metabolites in Exp.
2. During the last 2 wk of Exp. 1, the intake of feed, Lys, and digestible energy (DE) increased
(cubic, P < 0.026) as fish peptides increased from 0 to 2%. Dietary treatments had no effect
on gain to feed (G:F), gain to Lys (G:Lys), or gain to DE (G:DE) intake. Although there were
some differences in serum total protein, urea N, and triglycerides, dietary treatments seemed
to have no clear effect on serum metabolites or cytokines. Pigs seemed to respond to the
diets containing 1.5% fish peptides, and it was used as the basis for the dietary treatments in
Exp. 2. From wk 0 to 2 in Exp. 2, pigs fed the NEG and ALL diets had greater G:F, G:Lys intake,
and G:DE intake (P < 0.004) than those fed the POS diet. In addition, G:F and G:Lys intake
tended to be greater (P = 0.095) and G:DE intake was greater (P = 0.009) in pigs fed the ALL
diet than those fed the NEG diet. Dietary treatments had no clear effect on the growth
performance during the phase 2 or overall. Serum total protein and globulin were greater (P
<0.007) in pigs fed the NEG and ALL diets than those fed the POS diets because of the greater
values in pigs fed the ALL diets, but those metabolites were not different between pigs fed
the NEG and ALL diets. The results indicated that a complex diets can be replaced with a
simple corn-SBM diet by supplementing the weanling pig diet with fish peptides and
multienzyme complexes during the phase 1 (d 0 to 14).
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4 . Effects of a multi-strain Bacillus subtilis-based direct-fed microbial
on immunity markers and intestinal morphology in diets fed to

weanling pigs (LA B2 FUFF T D92 Al Y 25 B bR L8 V) PR Al A= 00 0
PP S e tn M i IE T A HIRE )

%41: The objective of this experiment was to evaluate the effects of a multi-strain Bacillus
subtilis-based direct-fed microbial (DFM) on nursery pig health as indicated by intestinal
mucosal and blood plasma immunological markers and intestinal morphology. Eighty pigs, of
equal number of barrows and gilts (initial BW: 7.0 &plusmn; 0.60 kg), weaned at 21 &plusmn;
1 d of age were randomly allotted to sixteen pens, with five pigs per pen. Two dietary
treatments were implemented, a basal control (CON) and a basal control plus DFM (CDFM).
Both diets were corn, soybean meal, and distillers dried grains based and were formulated to
meet or exceed all nutritional requirements (NRC, 2012) and manufactured on site. Diets
were fed for 42 d. On d 21 and 42 of the experiment, one pig per pen was randomly selected
and euthanized, with equal number of males and females represented. Blood samples were
collected prior to euthanasia for assessment of plasma concentrations of immunoglobulin A
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(IgA) and intestinal fatty acid binding protein. Segments of the gastrointestinal tract including
duodenum, jejunum, ileum, ascending and distal colon were removed for analysis of intestinal
morphology, and levels of interleukin 6, interleukin 10 (IL-10), and tumor necrosis factor alpha.
Jejunal villus height was greater in the CDFM pigs as compared with CON pigs (P = 0.02) and
ascending colon crypt depth tended to be greater on d 21 (P = 0.10). Compared to CON, CDFM
significantly increased overall plasma IgA (P = 0.03) (0.58 vs. 0.73 0.05 mg/mL, respectively),
while it tended to increase plasma IgA (P = 0.06) on d 21 (0.34 vs. 0.54 &plusmn; 0.07 mg/mL,
respectively) and tended to increase overall IL-10 (P =0.10) in the jejunum (113 vs. 195
&plusmn; 35 pg/mL, respectively). Addition of a multi-strain Bacillus subtilis-based DFM may
have an early benefit to nursery pig health status, observed through specific changes in
morphology and both systemic and localized immunological markers.
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