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Diet balancing becomes vetmedin @
increasingly difficult
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Rumen fermentation load
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Lactate l:> iiiiiii SCFA

High grain diets

=120 mol short-chain fatty acids (SCFA) (6-7 kg/daily):

70-75% of energy requirements

High fermentation load acidifies vetmedin@
the rumen
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How common is SARA?

Limited information surveys with rumenocentesis
based on rumen pH (5.5 threshold)

B Wisconsin, USA—19% (early) and 26% (mid lactation)

(Garrett et al., 1997), 20.1% in early and peak lactation
(Oetzel et al., 1999)

B The Netherlands — 13.8% (0 — 38% on farms) (Kleen
et al., 2009)

B Germany — 20% (Kleen et al., 2013)
M [taly — 33% (Morgante et al., 2007)
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pH

= SARA threshold: pH<5.8
B Spot sampling

B Location: Rumen
= Diurnal pH- changes!
= Wireless pH-boli
B In non-fistulated cows
m Herd level
B Continuous measurement

= | ocation: Reticulum!
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SARA diagnosis via ruminal  vemedn@

B Stomach tubes, Rumenocentesis, Rumen cannula

4

Sensorex,
Stanton, CA
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Reticular vs. ruminal pH

= Particles of rumen mat
(Digesta)

= Particle-associated-
rumen liquid (PARL)

= Ventral sac: Free
rumen liquid (FRL)
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pH at different locations
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Reticular vs. ruminal pH during i@
high-concentrate feeding

SARA threshold reticulum: pH < 6.0 for > 5-6 h/d

Prediction equation for SARA

phases: eereT—.
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Luminal SCFA absorption vetmedin @
and pH regulation
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Hindgut acidosis

RUMINANT NUTRITION SYMPOSIU bon,
and health responses to hindgn

Too much fermentable substrates escaping
the rumen!!
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Hingut acidosis vs. Rumen vetmedin @
acidosis
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Grain-rich diets differently alter ruminal and colonic abundance of microbial
populations and lpopotysaccharide in goats

Rartri U Metaker-Zebels %, Sephan

ey % Fmia e veribamen %
T Grairen Zebeht

Table 3
pH and total SCFA concentration in rumen filirate and colon digesta of goars fed diets containing 0. 30 and 60T barley grain

Item % Crain Pooled P-value contrast
o 30 & b Linear Quadratic 0 Versus 30 « 0 = 30 versus.
P GO% grain GOY grain
pH
Rumen 64 60 35 013 <0001 0726 0003 0001
Colon 85 &1 70 027 0.006 0248 0034 0005
— Total SCFA
Rumen (gl frml) 1n3 120 129 548 0105 0920 0162 0128
Colon (pmalig) 20 26 78 1583 0039 0338 0,156 005

Values are least squares means + pooled standard exror of the mean (SEM n ~ 5 for 0% grain diet; n ~ 6 for 30 and 60% barley grain diet.

Quantitatively, the fermentation is less intensive in the hingut
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Microbiota in the rumen and
colon due to SARA
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Grain feeding affects bacterial

vetmeduni &

vienna &/
diversity and community structure
Index Baseline SARA wk2 SARAwk4' SEM P -value
observed OTU's 1623° 1439° 1389° 30.6  <0.001
Chao1 (richness
estimator) 2787° 2402° 2381° 51.8  <0.001
Shannon (count,
abundance) 8.88° 8.21° 8.20° 0.070,  <0.001
Simpson 7 v
(abundance) 0.993° 0.982° 0.984° 0.001  <0.001
Diversity,
Il Baseline richness
] SARAwk2
B sARAwk4
Neubauer et al Journal of Dairy Science 101(3)
DOI: 10.3168/jds.2017-13565
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Feeding affects bacterial vetmedun @

community in hindgut
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Neubauer et al Journal of Dairy Science 101(3)
DOI: 10.3168/jds.2017-13565 < 21
P <0.05

SARA depletes rumen epithelia vetmedin g
protective factors

OPEN & ACCESS Freely available online G PLOS |one

Downregulation of Cellular Protective Factors of Rumen
Epithelium in Goats Fed High Energy Diet

Manfred Hollmann', Ingrid Miller?, Karin Hummel®, Sonja Sabitzer®, Barbara U. Metzler-Zebeli*,
Ebrahim Razzazi-Fazeli®, Qendrim Zebeli'™*

1 Department for Farm Animals and Veterinary Public Health, Institute of Animal Nutrition and Functional Plant Compounds, Vetmeduni Vienna, Vienna, Austria,
2 Department of Biomedical Sciences, Institute of Medical Biochemistry, Vetmeduni Vienna, Vienna, Austria, 3VetCore Facility for Research, Vetmeduni Vienna, Vienna,
Austria, 4 Department for Farm Animals and Veterinary Public Health, Clinic for Swine, Vetmeduni Vienna, Vienna, Austria

Abstract

Energy-rich diets can challenge metabolic and protective functions of the rumen epithelial cells, but the underlying factors
are unclear. This study sought to evaluate proteomic changes of the rumen epithelium in goats fed a low, medium, or high
energy diet. Expression of protein changes were compared by two-dimensional differential gel electrophoresis followed by
protein identification with matrix assisted laser desorption ionisation tandem time-of-flight mass spectrometry. Of about
2,000 spots commonly detected in all gels, 64 spots were significantly regulated, which were traced back to 24 unique
proteins. Interestingly, the expression profiles of several chaperone proteins with important cellular protective functions
such as heat shock cognate 71 kDa protein, peroxiredexin-6, serpin H1, protein disulfide-isomerase, and selenium-binding
protein were collectively downregulated in response to high dietary energy supply. Similar regulation pattemns were
obtained for some other proteins involved in transport or metabelic functions. In contrast, metabolic enzymes like retinal
dehydrogenase 1 and ATP synthase subunit beta, mitochondrial precursor were upregulated in response to high energy
diet. Lower expressions of chaperone proteins in the rumen epithelial cells in response to high energy supply may suggest
that these cells were less protected against the potentially harmful rumen toxic compounds, which might have
consequences for rumen and systemic health. Our findings also suggest that energy-rich diets and the resulting acidotic
insult may render rumen epithelial cells more vulnerable to cellular damage by attenuating their cell defense system, hence
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[kDa]
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Table 2. Differentially expressed proteins in the rumen epithelium of goats fed diets differing in the energy supply’.
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Neubauer et al Journal of Dairy Science 101(3)
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SARA and rumen vetmedin @
metabolomic changes

N Phase’ Supplementing phytogenic compounds or autolyzed yeast
Variable _ SEM P-value mocdulates ruminal bicgenic amines and plasma metabolome
Baseline  SARA1 SARA2 I diry cows experiencing subacute ruminal acidosis
— - - E o Wt V. R K. Schocbe ] ¢ e s G Zsbar
LPS 14.581° 131,209 168.285" 25.722 <0.01 =
Ethanolamine 3.76° 9.82° 645" 0.597 <0.01
Methylamine 373" 36 4600 567 0.07 foer
Isopropylamine 7.50° 17.4° 16.2* 2.65 <0.01
Pyrrolidine 6.68° 12.6° 941" 1257 <0.01
Putrescine 14.0° 32.2° 30.7° 3.65 <0.01
Cadaverine 15.9% 2427 24.37 5.12 0.13
Histamine 206" 13.0° 519" 3326 <001
Tyramine 1.00° 1.61% 214 0614 0.18
Spermidine 8.62° 14.9° 17.0°* 2417 <0.01
Spermine 0.70 1.09 1.10 0.431 0.40

" Indicate significant (P = 0.05) changes or a trend (v.2) (0.05 < P < 0.10) befween the feeding phases

Impaired gut health: the root of systemic disorders in cattle — Dr Zebeli

'SARAL = 65% concentrate for 1 wh SARA2 = 63% concentrate for 2 wk. :'_-' e e el L7 sl bt s B &

Main pro-inflammatory vetmesi @
agents in the rumen

Lipopolysaccharide (LPS, Endotoxin)

] 3 ]
&{ N _g g; | LPS
S ts 2
. 3 200000
_, 150000
£
2 100000
50000
0 — : : :

Baseline SARA1 SARA2
© Dr Q. Zebeli

Histamine
20
15
10
. . 5
Humer et al 2018 J Dairy Sci
0 4
Baseline SARA 1 SARA 2
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Proposed mechanism for vetmedin @
SARA induced inflammation
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AY and PHY affect ruminal vetmedn @
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Udder health

@

Innate immunity and metabalomic responses in dairy cows
d i ity with ide after subacute
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Prolonged udder inflammation due to SARA
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