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white blood cell count were affected by ISS (P<0.001). 
During pre-ISS, PD increased linearly (P<0.01) as Thr 
concentration in the diet increased with a significant 
interaction (P<0.05) between fiber and Thr. Similarly 
during ISS, PD increased linearly (P<0.001) with Thr 
concentration. Quadratic plateau model estimated 
Thr to optimize PD for LF and HF diets during pre-
ISS at 0.68% and 0.78%, respectively. During ISS, Thr 
was estimated at 0.76% for LF diet and 0.72% for HF 
diet. High fiber and ISS independently increased Thr 
requirement for PD but these effects were not additive. 
Therefore dietary fiber may mitigate the effects of ISS 
on Thr required for immune response and optimal PD.
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Improved understanding of the biological mecha-
nisms of antibiotic actions on improving growth rate 
and gut health aids to develop alternative strategies in 
weanling pig nutrition. We hypothesized that dietary 
antibiotic could improve growth performance and gut 
health by enhancing the intestinal endogenous alka-
line phosphatase detoxification capacity in weanling 
pigs. A  total of 104 crossbred (Duroc × Yorkshire × 
Landrace) barrows were weaned at d 19, with an aver-
age initial BW of 6.81; SE=0.09 kg BW, from 62 litters; 
and were randomly assigned to two groups according 
to a randomized complete block design. Both groups 
of pigs were fed a corn and SB-based diet for 3 weeks; 
and the antibiotic-treatment diet was supplemented 
with 550 mg aureomycin per kg diet. The dietary anti-
biotic supplementation increased (PPp-nitrophenyl 
phosphate as a substrate ranging 0 – 0.8 mM in incuba-
tion media at pH 7.4 and 37 ºC for 30 minutes (param-
eter estimates±SE, P2 = 0.33 – 0.83, n=40). For pigs 
fed the diet with the antibiotic supplementation, the 
Vmax (nmol·mg protein-1·min-1) values in the jejunum 
(38.18  ±  1.22 vs. 27.46  ±  1.96), ileum (28.19  ±  1.61 
vs. 20.89 ± 0.86), cecum (3.20 ± 0.24 vs. 3.03 ± 0.26), 
and colon (12.01 ± 1.18 vs. 9.88 ± 0.85) were increased 
(P<0.05) by 39.04, 34.94, 5.64 and 21.56%, respectively, 
compared with the control. These results indicated 
that dietary antibiotic could mediate improvements 
in growth rate and gut health status in weanling pigs 

through increasing intestinal alkaline phosphatase 
maximal activities.
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The objective of this study was to examine the effect of 
humic substances (HS) on rumen fermentation, nutri-
ent digestibility, methane (CH4) emissions, and the 
rumen microbiome of beef heifers fed a barley silage-
based diet. The experiment was designed as a replicated 
4 × 4 Latin square using 8 ruminally cannulated Angus 
× Hereford heifers. Heifers were offered a basal diet 
consisting of 60% barley silage and 40% concentrate 
(DM basis) with either 0 (control), 100, 200 or 300 mg 
granulated HS/kg BW. Each period was 28 d with 14 d 
of adaptation. Rumen samples were taken on d 15 at 0, 
3, 6 and 12 h post feeding. Total urine and feces was col-
lected from d 18 to 22. Blood samples were taken on d 
22 at 0 and 6 h post feeding. Between d 26 and 28, heif-
ers were placed in open-circuit respiratory chambers to 
measure CH4. Ruminal pH was recorded continuously 
during the periods of CH4 measurement using indwell-
ing pH loggers. Intake was similar (P  =  0.47) across 
treatments. Concentration of ammonia-N and counts 
of rumen protozoa responded quadratically (P < 0.03) 
to the addition of HS. Apparent total tract digestibil-
ity of CP (P < 0.04) was linearly increased by HS and 
total N retention (g/d, % N intake, g/kg BW0.75) was 
improved (P < 0.04) for HS as compared to the con-
trol. There was no effect of HS on CH4 production 
(g/d; P  =  0.83); however, HS decreased the relative 
abundance of Proteobacteria (P = 0.04), and increased 
the relative abundance of Synergistetes (P = 0.01) and 
Euryarchaeota (P  =  0.04). Results suggest that HS 
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included at up to 300 mg/kg BW may improve N reten-
tion and CP digestibility, but there was no impact on 
CH4 production.
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This study was conducted to evaluate the effects of coat-
ed-cysteamine (CS) on growth performance, carcass 
characteristics, meat quality and lipid metabolism in fin-
ishing pigs. A total of 160 finishing pigs (60.1 ± 1.01 kg 
BW) were randomly divided into four groups, with 4 
pens per group and 10 pigs (5 gilts and 5 barrows) per 
pen. Pigs were fed a basal diet supplemented with 0, 
100, 200, or 400 mg/ kg CS, corresponding to 0, 27, 54, 
or 108  mg/ kg cysteamine, respectively. All pigs were 
given free access to feed and water for forty days. After 
the feeding trial, eight pigs were selected from each 
treatment and slaughtered to measure carcass and meat 
quality, and to collect serum samples for laboratory 
analysis. Results showed that supplemental 100 mg/kg 
CS increased ADFI (3.03%, P < 0.05), while 200 mg/
kg and 400 mg/kg CS decreased ADFI (1.52%, 3.03%, 
respectively; P < 0.05). Supplemental CS increased car-
cass lean ratio (2.26%, 2.38%, 6.13%, respectively; P < 
0.05). The 24 h drip loss was decreased by 17.51% (P 
< 0.05) and 12.03% (P < 0.05) respectively in the 100 
and 200 mg/kg CS groups, and Hunter b was reduced 
by 14.49% (P < 0.05) in the 200  mg/kg CS group. 
Serum free fatty acids of CS supplementation group 
was higher (22.78%, 32.45%, 41.35%, respectively; 
P < 0.05) than that in control group. Dietary supple-
mentation of CS decreased activities of fatty acid syn-
thase (16.26%, 15.43%, 14.44%, respectively; P < 0.05), 
while increased the activity of hormone-sensitive lipase 
(64.82%, 41.95%, 106.33%, respectively; P < 0.05) and 
isocitrate dehydrogenase (44.09%, 33.76 %, 70.21%, 
respectively; P < 0.05) in subcutaneous adipose tissue. 
These results suggested that dietary supplementation 
of coated-cysteamine has beneficial effects on carcass 
characteristics and meat quality, and positively affected 
lipid catabolism in finishing pigs.
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Colostrum is commonly fed to dairy calves for only 
one meal as it is thought that intestinal closure limits 
IgG transfer after the first day of life. The objective 
of this study was to determine how feeding colostrum 
beyond the first meal affects passive transfer of IgG. 
Twenty-seven Holstein bull calves were fed colostrum 
(62 g IgG/L; 7.5% of BW) at 2 h postnatal, randomly 
assigned to 1 of 3 treatments, then fed at 5% of BW at 
12, 24, 36, 48, 60 h. Treatments were colostrum (COL), 
1:1 colostrum:milk (MIX), or MILK. A  jugular cath-
eter was inserted at 1  h postnatal for blood collection 
over 75 h. Data were analyzed using the MIXED pro-
cedure of SAS, with significance declared at P ≤ 0.05. 
MILK had a lower (P < 0.05) maximum IgG concentra-
tion (22.4 g/L) and reached max IgG earlier (12 vs. 21 h) 
compared to MIX and COL (25.0  g/L and 30.0  g/L, 
respectively). Minimum IgG concentration was 21.0 
and 30% lower (P  <  0.05) for MILK relative to MIX 
and COL, respectively. The overall decrease in total IgG 
transfer for MILK is reflected in an area under the curve 
that was less (P < 0.05) for MILK at 24 h (279.9 g/L × 
h) compared to MIX and COL (330.7 and 391.1 g/L × 
h, respectively). Although apparent efficiency of absorp-
tion (AEA) for MIX and COL decreased (P < 0.01) fol-
lowing the initial colostrum meal at 2 h, there was no 
difference in AEA between MIX and COL at 24 h (2.3 
and 0.9 g/L, respectively). These results suggest that the 
neonatal intestine is still permeable to IgG past 12 h, and 
feeding a colostrum or colostrum-milk mix after the first 
meal postnatal provides an opportunity to increase pas-
sive transfer of IgG in the neonatal dairy calf.
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