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2 . Comparative ileal digestibility of gross energy and amino acids in

low and high tannin sorghum fed to growing pigs (&~ BT = ZEX}
A K B R RE R B IE 1 )

F®if: Low tannin sorghum cultivars (LTS) have been previously proved to contain greater
available energy and apparent total tract digestibility (ATTD) of gross energy (GE) and crude
protein (CP) than high tannin sorghum cultivars (HTS); however, their comparative ileal
digestibility of energy and nitrogen excluding microbial interference in pigs remains mostly
unknown. This study was designed to compare apparent (AID) and standardized ileal
digestibility (SID) of amino acids (AA) associated with the AID and hindgut disappearance
(HGD) of GE and CP in 4 LTS and 4 HTS fed to growing pigs. Eighteen barrows (27.6 &plusmn;
3.5 kg) fitted with a distal ileum T-cannula were allotted to a replicated 9 x 3 Youden square
design with 9 diets and 3 periods to give a total of 6 replicate pigs per diet. Each period lasted
10 days, with 5 days adaption to the diets followed by 3 days collection of faeces and then 2
days collection of ileal digesta. Eight sorghum diets contained 966 g/kg sorghum grain as the
only source of dietary energy and nitrogen, and one nitrogen-free diet was used to determine
basal ileal endogenous nitrogen loss. Mean AID, ATTD, and HGD of GE and CP were higher in
LTS than in HTS (P < 0.05). Mean SID of 8 out of 15 AA were decreased in HTS (P < 0.05). The
AID, ATTD, and HGD of GE or CP had a negative correlation with condensed tannins and total
phenolics in sorghum grain (P < 0.05). The SID of essential AA, including lysine, threonine,
valine, histidine, and arginine, were highly or moderately negatively correlated with
condensed tannins and total phenolics content in sorghum grains (P < 0.05). Overall, HTS
provided less ileal digestibility and hindgut disappearance of energy and nitrogen, implying
that condensed tannins in sorghum grain may impede nutrient digestibility, not only in the
foregut but also in the hindgut segements of pigs.
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3 . Effects of Dietary Protein Content and Crystalline Amino Acid

Supplementation Patterns on Growth Performance, Intestinal
Histomorphology, and Immune Response in Weaned Pigs Raised

Under Different Sanitary Conditions. ({f}d % B i & B BIAE EER
WIS AN F BAZMS T E K. BEARESN 4%
S AVR=3iN) - A

H%i4: The aim of this experiment was to investigate the effects of dietary crude protein (CP)
contents and crystalline amino acids (CAA) supplementation patterns on growth performance,
intestinal histomorphology, and immune response in weaned pigs under clean (CSC) or
unclean sanitary conditions (USC). A total of 144 weaned pigs (6.35 &plusmn; 0.63 kg body
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weight) were assigned to 6 treatments in a 3 x 2 factorial arrangement based on CP content
and sanitary conditions using a randomized complete block design, giving 8 replicates per
treatment with 3 pigs per pen. Pigs were fed 1 of 3 diets for 21 d: one high CP (HCP; 22%) and
two low CP (LCP; 19%) diets supplemented with 9 indispensable AA or only 6 AA (Lys, Met,
Thr, Trp, Val, and lle) as CAA. The CSC room was washed weekly, whereas the USC room had
sow manure spread in the pens and was not washed throughout the experiment. Body weight
and feed disappearance were recorded weekly. Blood was sampled from one pig per pen
weekly, and the same pig was euthanized for jejunal tissues sampling on d 21. Pigs raised
under USC had reduced (P < 0.05) average daily gain (ADG) and gain to feed ratio (G:F) in wk
2, but contrary results that greater (P < 0.05) ADG and G:F were found in pigs under USC in
wk 3. Overall, there was an interaction where G:F did not differ between HCP and LCP under
CSC, however, LCP decreased (P < 0.05) G:F compared to HCP under USC. Pigs fed the HCP
diet had higher (P < 0.05) fecal scores than those fed the LCP diets throughout the experiment.
Pigs fed the LCP had higher (P < 0.05) villus height to crypt depth ratio than those fed the HCP.
An interaction was observed where goblet cell density in the jejunum was higher (P < 0.05) in
pigs fed LCP than HCP under CSC, but no difference was found between HCP and LCP under
USC. Different CAA supplementation patterns did not influence both growth performance and
histomorphology. Pigs raised under USC had greater (P < 0.05) plasma interleukin (IL)-10 and
IL-6 concentrations and reduced (P < 0.05) plasma tumor necrosis factor-alpha concentration.
Also, the LCP diets resulted in a greater (P < 0.05) plasma IL-10 concentration. In conclusion,
overall growth performance did not differ between HCP and LCP under CSC, but LCP diets
reduced G:F under USC. Feeding LCP diets to weaned pigs improved gut morphology under
USC and ameliorated systemic inflammation induced by USC, whereas CAA supplementation
patterns did not affect growth performance and gut morphology.
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