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at T3. Furthermore, while plasma metabolite analysis 
revealed no significant differences between IUGR and 
NORM pigs at T1, decreased arginine levels were ob-
served in the IUGR group compared with NORM at 
T2 (P < 0.05). In conclusion, our study underscores 
the profound and persistent impact of IUGR on fecal 
microbiota composition in pigs from birth to the initial 
stages of the finisher period, while suggesting minimal 
alterations in the blood metabolome profile throughout 
various growth stages. These findings provide valuable 
insights into the long-term consequences of IUGR 
on swine health and production. This research re-
ceived funding from the European Union’s Horizon 
2020 research and innovation program under a Marie 
Sklodowska-Curie grant (agreement no. 955374).
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Abstract: This study investigates the effect of yeast 
cell wall (YCW) supplementation and multispecies 
probiotics as alternatives to antibiotic growth pro-
moters (AGPs) on the gut microbiota, immune func-
tion, and growth performance in weaned piglets. We 
utilized a randomized complete block design involving 
160 piglets across four treatments during the nur-
sery phase. The treatments administered throughout 
the experimental period were as follows: CONT+ 
= basal diet with Halquinol (AGP); YCW = basal 
diet with Saccharomyces cerevisiae yeast cell wall at 
1 kg/MT; SIM+ = basal diet with YCW at 0.5 kg/
MT + multispecies probiotic (Bacillus subtilis 2.0 x 
10^9 CFU/g, Bacillus coagulans 5.0 x 10^8 CFU/g, 
Clostridium butyricum 5.0 x 10^7 CFU/g, and Bacillus 
licheniformis 2.0 x 10^9 CFU/g) at 0.6 kg/MT; SIM- = 
basal diet with YCW at 0.5 kg/MT + multispecies pro-
biotic at 0.3 kg/MT. Methodologies include daily feed 
intake, body weight gain measurement, feed conver-
sion ratio (FCR), diarrhea scoring, serum cytokine and 
chemokine concentration, and microbiome analysis. 
Throughout the study period (21 to 63 d), only FCR 
showed differences (P = 0.0076). CONT+ and YCW 
demonstrated better FCRs, at 1.543 and 1.585 re-
spectively, without significant variation between them, 
while SIM- lagged with the least favorable outcome 
at 1.654 (Table 1). At 35 d, IL-10 concentrations were 
greatest in the SIM- group, showing a 271.25% increase 
compared with other treatments (Figure 2). At 49 d, 
IL-8 was least in the YCW group, with a 247% reduc-
tion compared with CONT+, while SIM+ and SIM- 
showed no significant differences compared with other 
treatments (Figure 1). The Firmicutes/Bacteroidota 
(F/B) ratio shows that the CONT+ treatment was in-
ferior compared with the YCW, SIM+, and SIM- treat-
ments (Figure 3). The Lactobacillaceae family differed 
between CONT+ and the YCW, SIM+, and SIM- 
treatments, with the greatest abundance in the SIM+ 
treatment, followed by SIM- and YCW (Figure 4). The 
genera Lactobacillus differed between the CONT+ 
treatment compared with the YCW, SIM+, and SIM- 
treatments. Prebiotics, whether used alone or com-
bined with probiotics, serve as effective substitutes for 
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AGPs, boosting the health and performance of piglets 
throughout the nursery phase.

Keywords: antibiotic alternatives, microbial col-
onization, post-weaning piglets, yeast cell wall

D
ow

nloaded from
 https://academ

ic.oup.com
/jas/article/102/Supplem

ent_3/237/7757472 by guest on 18 Septem
ber 2024



239J. Anim. Sci Vol. 102, Suppl. S3

Abstract citation ID: skae234.276
236	 Increased dietary protein supports key meta-

bolic and intestinal tissue functions in weaned 
pigs, without increasing gastrointestinal 
pathogen abundance. Natalie E. Diether1, 
Arun Kommadath2, Janelle Fouhse3, Ruurd 
T. Zijlstra3, Paul Stothard4, Benjamin Willing3, 
1Dalhousie University, 2Agriculture and Agri-food 
Canada, 3University of Alberta, 4Livestock Gentec, 
Department of Agricultural, Food and Nutritional 
Science, University of Alberta

Abstract: A common dietary strategy to prevent diar-
rhea in weaned pigs is feeding low protein diets in the 
period immediately following weaning. The goal of this 
intervention is to decrease dietary protein sufficiently 
to reduce pathogen proliferation and protein fermen-
tation without negatively impacting growth perform-
ance. One potential alternative to low protein diets 
is provision of dietary fiber. However, many studies 
examining the role of protein and fiber on gastrointes-
tinal microbiota and post-weaning diarrhea are com-
plicated by the presence of other substrates, including 
polyphenols and antinutritional factors in complex 
ingredients. To assess the role of increased protein 
and fiber on gut microbiota and host metabolism, 
semi-purified diets differing in crude protein (CP) and 
crude fiber (CF) were fed to weaned pigs (n = 40; 28 d 
of age). Diets with high protein (HP; CP 24.3%, CF 
6.4%), high fiber (HF; CP 18.9%, CF 9.4%), or both 
(HFHP; CP 24.9%, CF 9.5%) were compared with a 
control (CON; CP 18.1%, CF 6.3%) diet with industry 
standard crude protein and fiber levels (n = 10/group). 
Growth performance and diarrhea prevalence were 
measured alongside gut microbiota composition and 
metabolites. Pigs fed the HP and HFHP diets had sig-
nificantly improved feed efficiency compared with both 
CON and HF diets. Increased protein fermentation, 
measured through production of biogenic amines, was 
observed in HP fed animals (P < 0.001). These effects 
were mitigated by addition of fiber in the HFHP fed 
pigs. Despite increased markers of protein fermenta-
tion, post-weaning diarrhea incidence was not greater 
in HP fed animals and no increases in gastrointestinal 
pathogen abundance were detected. Metabolomic and 
transcriptomic analyses identified critical alterations in 
host metabolism and cecal transcriptome in the CON 
compared with the HP fed animals. While all diets were 
formulated to meet the dietary requirements of weaned 
pigs, diets with lower protein levels (CON and HF) in-
duced alteration in transcripts from the serine synthesis 
pathways (P < 0.001) and integrated stress response (P 
< 0.001) in cecal tissue alongside increases in metabolic 

pathways related to lysine degradation (P = 0.005). 
These results challenge the current practice of low 
protein feeding following weaning by demonstrating a 
detrimental effect of low protein diets on intestinal cell 
function and muscle accretion. This suggests that with 
careful ingredient selection, increased dietary protein 
post-weaning could better support pig health and per-
formance compared with current industry standard 
diets.
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