Liver oxygen uptake,
trilodothyronine and
mitochondrial function vary
with feed efficiency in cattle
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INTRODUCTION: Why efficiency?
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INTRODUCTION: Why RFI?
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INTRODUCTION: Why liver?
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INTRODUCTION: liver parameters
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HYPOTHESIS

The metabolic plasticity of
the liver across plethora of

biological workloads is also

evidenced according to the
individual variation in the

efficiency of feed utilization.
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OBJECTIVES

To determine the relationships between:
 liver chemical composition,
» liver O, uptake,
- T; and

 citrate synthase activity

with feed efficiency in young beef bulls.
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MATERIAL & METHODS: bulls & feeding
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MATERIAL & METHODS: bulls & feeding

@) ' = H
UEZEEM | 52,29,: High moisture corn

,.r':ﬂll:! 42.4% Alfalfa silage
’; = 5.0% Soybean meal

0.11% vitamin & mineral

112 days

performance

44.8% starch Lot

86.5% total digestible nutrients ﬂ
Lhbin 2018




MATERIAL & METHODS: erformance test
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MATERIAL & METHODS: FE determination

Predictive Intake (kg/d) = B, +
B,(BW) + B,(ADG) +) Body size / Growth rate
B;(Back Fat) + B,(Rump Fat) + B;(Marbling) +} Fatness

Bs(Ribeye Area) +} Leanness

RFI

RFI (kg/d) = Feed Intake — Predicted Intake |
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MATERIAL & METHODS: Liver sampling

Krebs-Henseleit buffer:
Microcalorimetry

N,: Citrate synthase
analysis

-20°C: Crude protein &
fat content

Weight

Timing to sample
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MATERIAL & METHODS: Liver microcalorimetry
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MATERIAL & METHODS: Liver microcalorimetry
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Linear Fitfor: Latest | DO
DO = mi+b
m(Slope).-0.006482 mg/L/s
b (Y-Intercept): 5.580 mg/L
Correlation: -0.9998
RMSE: 0.01613 mglL
4
|
Statistics for: Latest | DO
. min: 2.077 at 548.0 max: 5.207 at 62.00
- mean:3.606median: 3.594
(=] std. dev: 0.9142 samples: 488
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MATERIAL & METHODS: Crude fat and protein

Crude protein:
BCA protein assay reagent

Crude fat: .i"’l'
Extraction with petroleum ether =

/
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MATERIAL & METHODS: Citrate synthase

- .

CS/ gram of tissue
Cell Lysis Reagent
& Protease e CS/ whole liver
Inhibitor / CS/ protein content
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MATERIAL & METHODS: Total T, levels

Blood collection:
During exsanguination

Blood processing:
Plasma extracted and frozen

Total T3:
solid-phase radioimmunoassay
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MATERIAL & METHODS: Statistics

Categorical analysis:
 Low-RFI vs. High-RFI
 Normality verification

 Least square means

Yik = B+ R; + B; + B(A) + g, Low-RFI High-RFI

50% 50%
Example: @

Liver weight = u + RFI Class + Breed + Age + Erw
Ln,
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RESULTS & DISCUSSION: Performance

Trait (unit)

Age (d)

Body weight (kg)

Daily weight gain (kg/d)
Backfat thickness (mm)
Rumpfat thickness (mm)
Ribeye area (cm?)

Dry matter intake (kg/d)
Residual feed intake (kg/d)

300 kg less feed/bull over 112 d
.

395
422
2.07
4.33
3.87
71.2
10.1
0.54

405
406
1.98
3.86
3.53
70.2
8.60
-0.57

High-RFI Low-RFI P-value

0.16
0.25
0.32
0.22
0.36
0.62
0.01
0.01



RESULTS & DISCUSSION: Weight & chemical

High-RFI , o Low-RFI
LW (kg): 7.55 LW (kg): 7.24
LW (%BW): 1.29 LW (%BW): 1.26

Crude fat (%) 0.47 0.54 0.42
Crude protein (%) 10.16 10.07 0.66




RESULTS & DISCUSSION: micro-calorimetry

Oxygen uptake High-RFI Low-RFI P-value
O, per g (umol/min) 1 .48 1.27 0.04

0, liver (mmol/min) 12,9 10.7 0.06

A Feed Efficiency = ¥ 02 uptake
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RESULTS & DISCUSSION: citrate synthase

Citrate synthase (CS) High-RFI Low-RFI P-value
CS per g (pmol/min) 2.30 2.59 0.001
CS per g protein (mmol/min) 22.6 25.6 0.001
CS liver (mmol/min) 18.7 22.9 0.001

 Feed Efficiency = Acs activity
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RESULTS & DISCUSSION: T,

Thyroid indicator High-RFI Low-RFI P-value
Total T3 (ng/dL)  94.7 88.0 0.03

4 Feed Efficiency = |, Total T3



RESULTS & DISCUSSION: General

Oxygen

concentration | Total T3 Heat
O, Water ~ 2~
2 l, Proton leak

U/ '

Electron transport Protonmotive Oxygen
chain (ETC) force wasted
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CONCLUSION

The “feed efficient liver”:

- Lower O, uptake Potential biomarkers:

- Greater CS activity extensive validation

. Lower T3 levels. technique optimization

These evidence seems to support energy

sparing metabolic pathways in feed efficient
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cattle to be further understood.



ONGOING RESEARCH

Whole body breath gas =
analysis | > I =

Liver biopsy;
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MORE ON BIOMARKERS...
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novel proxies for feed efficiency in the

bovine
J. Martell*, J. Munro?, P. Physick-Sheard?, Y. Montanholi?

@ Harper Adams’ oo A 0Gjqhts’ %%XEI%EY

University




GOT INTERESTED?

3 4
I ] X »
>4

EMNr e

*/

PR Yuri.R.Montanholi@gmail.com

£ Yuri Montanholi

BosTaurus Efficiency

w‘{;‘ ﬁw?o1?



