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MicroRNAs in plasma and leucocytes as potential biomarkers for rumen health in a SARA cow model
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N. Reisinger3, Q. Zebeli2 and S. Kreuzer-Redmer1,2
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3BIOMIN Research Center, Tulln an der Donau, 3430, Austria; susanne.kreuzer-redmer@vetmeduni.ac.at

MicroRNAs (miRNAs) are small non-coding RNAs which are crucial regulators of gene expression and could serve 
as biomarkers for several biological conditions. Sub-acute ruminal acidosis (SARA) is a metabolic disorder marked 
by low ruminal pH, and has been linked to the feeding of starch-rich diets. Biomarkers are urgently needed to identify 
cows that suffer from SARA, since there are no clear clinical signs, but subsequently a huge loss of productiveness. 
Four rumen-cannulated dry Holstein cows were fed a control diet of 100% forage and transitioned over one week 
to a 65% grain diet (HG). The occurrence of SARA was verified after diet transition using a ruminal pH threshold 
of <5.8 for 320 min/d. Blood samples were taken during forage feeding and after one week high grain. Total RNA 
was isolated and small RNA libraries were prepared with the NEXTflex Small RNA-Seq Kit and sequenced on an 
Illumina NovaSeq 6000 platform. Unique and shared miRNAs between diets were discovered after read counts were 
filtered (˃10 reads) using tidyr in R (version 4.0.1), yielding a total of 520 miRNAs in plasma and 730 miRNAs in 
leucocytes. When cows were fed a high-grain diet, 63 circulating miRNAs were discovered in plasma that were not 
identified when they were fed forage and 6 potential biomarkers (bta-miR-11982, bta-miR-1388-5p, bta-miR-1306, 
bta-miR-12034, bta-miR2285u, bta-miR-30b-3p) were selected from these list with respect to the total read counts and 
from 12 differentially expressed miRNAs (10 upregulated and 2 down-regulated) in terms of their log2 fold change 
(FDR<0.05). Validation of expression by RT-qPCR revealed that bta-miR-30b-3p and bta-miR-2285 appear to be good 
candidates as biomarkers for rumen health. Our results suggested that dietary modifications affect the expression of 
miRNAs in systemic circulation, potentially influencing post-transcriptional gene expression in SARA-affected cattle.

Do dietary carob pulp and vitamin E affect performance and welfare in fattening pigs?
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The use of alternative feedstuffs, as Carob pulp (Cp), may prevent oxidative stress and improve animal health. The 
Cp is a by- product with a high level of fibre, condensed tannins, and hence good antioxidant capacity. Nevertheless, 
high levels of dietary tannins and fibres might affect performance or even social and eating behaviours in pigs. To 
assess the effect of dietary inclusion of carob pulp and vitamin E (vit E) level on the growth performance and skin 
lesion scores in fattening pigs, a study was performed in an experimental farm of Bonàrea Group. A total of 220 
crossbred pigs [Duroc × (Landrace × Large-White)] of 130±4.5 days (d.) of age and 78.4±8.93 kg body-weight were 
used. Animals were randomly distributed in 44 pens (4-6 pigs/pen) and fed ad libitum one of four iso-energetic (2,300 
kcal net energy/kg feed) and iso-protein diets (14.63% crude protein, 0.86% Lys) (5-6 pens/diet/sex) with different 
inclusion levels of Cp and/or vit E; 20% Cp+300 IU/kg vit E, 20% Cp+40 IU/kg vit E, 0% Cp+300 IU/kg vit E and 
0% Cp+40 IU/kg vit E. At day 130, 151 and 169 of age, the animals were individually weighed, and the Welfare 
Quality protocol’s skin lesion score (SLS) was performed in every pig. At 39 d. of the study, no effects of Cp or vit E 
(nor interactions) were found on final body weight (BWf, 124.7±2.16 kg), average daily gain (ADG, 1.18±0.02 kg/d), 
daily feed intake (ADFI, 3.08±0.05 kg/d) and Feed to gain (F:G, 2.65±0.03). Sex differences were found between 
entire males vs females (BWf; P<0.01, 129.7 vs 119,4±2.16 kg, ADG; P<0.001, 1.28 vs 1.09±0.02 kg BW/d, ADFI; 
P<0.001, 3.17 vs 2.99±0.05 kg/d, F:G; P<0.001, 2.49 vs 2.71±0.03, respectively). The day control affected the SLS 
(P<0.01); the lowest levels of SLS 1 and 2 (being SLS 2 the worst score) were found on day 169, while the highest 
level of SLS were showed on day 151. Besides, sex effect was found only in severe SLS (5% of females vs 1% of 
males, P<0.01). Both the inclusion of Cp and vit E seem to have no negative effect on the animal welfare parameters 
assessed or the pig’s productive performance.
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