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« Cambio climatico y ganaderia
« Eficiencia energética

 Estrategias de mitigacion
1. Rebafio
2. Animal-dieta
3. Microorganismos del rumen
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Eficiencia energética

Gross Energy

Energy lost in fecal matenial
~ {Partion of feed not digested)
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' Energy lost in urine & Ym
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(from fermentation in the ruman) 2_1 2 %
Metabolizable Energy
Lossesdrom the production of heat
= Heat of metabolism
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Video
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Bacteria Anaerobic Ciliate
Fungi Protozoa
~300 species ~30 species ~40 species
10%to 10" cells/ml <105 cells/ml <105 cells/ml

Methanogenic
Archaea

~6 species
106 to 108 cells/ml
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Metanogenesis
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Lipidos Carbohidratos Proteina Bruta
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Estrategia1
Manejo del rebano
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1 Rebano

4 =5
Enteric CH,: improving animal productivity
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1 Rebano

Seleccion genética

......

Atenciéna
- la longevidad
- Relacion CH4 - otros fenotipos
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2 Animal-Dieta

2 acetato +2 CO2+8 H |

1 mol —
hexosa"> 2 propionato —4 H

1 butirato +2 CO2+4 H
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2 Animalf_Dieta

Agroforestry
Cower crops
Fats

Methanisation and flares

Nitrates

Pasture management
Protein feeding pigs
Protein feeding cattle
Legumes
Fertilisation

Saving fuel consumption

L 1] 10 i5 20 25 30 35
Annual abatement
=50 (Mt COe avoided)

Annual cost (€A CO.e avoided)
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Lipidos
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Enteric CH, :improving feed use efficiency - global

Feed use for maintenance vs. productive functions
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Microorganismos del rumen
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3 Microorganismos del rumen
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ADITIVOS ALIMENTARIOS

- Acidos organicos
- Compuestos halogenados

- Extractos de plantas
- Compuestos de sintesis
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3 Microorganismos del rumen

Limitaciones de desarrollo

« Standarizacion de los componentes activos
 Estabilidad en condiciones practicas
- Persistencia de los efectos (rumen)

« Datos In vivo en distintos sistemas de
produccion

 Efectos sobre la calidad de leche / carne
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In vitro 2 days =

CONTROL BCM  DSM

In vivo 7 days — SHORT TERM 25
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Martinez-Fernandez et al., (2013; 2014)
Animal, 7, 1975; J. Dairy Sci.97, 3790 0

CONTROL BCM DSM
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Consideraciones para el uso de extractos de plantas

o Costes (concentraciones
elevadas) -

o Traspaso a leche o carne

o Adaptacion del rumen
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ADITIVOS ALIMENTARIOS

- Acidos organicos

- Lipidos
- Compuestos halogenados
- Extractos de plantas

« - Compuestos de sintesis
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3-nitrooxypropanol (3-NOP)

Acetate
= Similar shape
HO o
/\ - O Mo
O; MethyH4SPT CoM - - oxidation potential
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Methyl-coenzyme M
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oxidation
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~ 3-nitrooxypropanol (3-NOP) osM .

3-NOP was developed by using 3D pharmacophore -based virtual
screening and molecular dockmg analogu@ of methyl; -coM
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3-NOP inhibition

. 1 Methanobrevibacter ruminantium <1uM
2. Methanobrevibacter smithii 1 uM
Pure culture teston 7 | 3. Methanobrevibacter millerae
: 4. Methanosphaera stadtmanae _
e JIGT methaqogenlc 5. Methanobacterium bryantic. 1 uM
archaea species 6. Methanomicrobium mobile = 5 uM
/. Methanosarcina barkeri 250 uM
0,300 —— . —
Methanobrevibacter
oot ruminantium

/\ No 3-
0,200 - NOP

E
E /
< 0,150 S = - :
O 3 / -~ 3-NOP 0.5 uM
0,100 . o7 —
§A ———— _ 3.NOP5 M
930 — 3-NOP 50 uM

0000

Days O 2 4 6 8 10 12
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: ibrobacter succinogenes

2. Ruminococcus albus

o Pure culture t?St on 1_0 3. Ruminococcus flavefaciens

rumen bacteria species 4. Butyrivibrio fibrisolvens NO
5. Selenomonas ruminantium 3-NOP
6. ~ Prevotella ruminicola et
z Prevotella bryantii Inhibition
8. Streptococcus bovis =
9. Megasphaera elsdenii
10 Anaerovibrio lipolytica
1,6 -

s

o 1

= 1

O 08 -

£ 06

= o4 -

O 0,2 4

0 - == . . , :
ho h2 hs h7 h 24 h 32
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20-200 mg/kg

3NOP l, CH,
Martinez- D | 86 — 95 =)
Fernandez et al., | =
2014 = Yo |
Martinez- ] s TER
Fernandez et al., 30d @ 25-29
2014 %
T Propionate

haisan et al., 21d 60 %

2014 5

Perez-Romero g

etal., 2015 112d 59 %

T Body weight gain

Hristov et al., 2015 84 d ¢
30%  — Wilk yield
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3-NOP, vacuno leche

12 semanas
77 dias en lactacion, 2 3 Iactamones y 648 kg PV
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2 E 10-
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0 2 4 6 8 10 12 14 0 N 4 6 8 10 12
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3-NOP, vacuno leche

/7 dias en lactacion, 2-3 lactaciones y 648 kg PV

Treatment*
Item Control Low3NOP Medium3NOP High3NOP -
Dry matter intake, kg/d 28.0 28.0 el d 27.5
Milk yield, kg/d 46.1 46.4 45.9 43.6
yield, 449 45.2 46.2 x
Feed efficiency kg/kg? 1.64 1.65 1.67 1.62
Milk fat, % 4.08 3.98 4.02 4.25
Milk fat yield, kg/d 1.85 1.81 1.87 1.85
Milk true protein, % 3.06 3.14 3.12 3.13
Milk true protein yield, kg/d 1.37 1.46 1.45 1.3
Milk lactose, % 4.78 4.79 4.81 4.77
Milk lactose yield, kg/d 2.16 2.22 2.25 2.04
Body weight, kg 664 672 672 664
[Body weight change, g/d* 210 353 451 330 ] 7

Hristov et al., 2015 PNAS
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? Oportunidad de modular el
rumen en edades tempranas
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ADULTO

+ Alta especificidad microbioma —
hospedador
 Redundancia y resiliencia a cambios

<«

o

‘e COLONIZACION
MICROBIANA

Log counts/g

0 5 10 15 20 25 30 35 40 45 50 55

Edad, diés |
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ADULTO

3-4 meses

0-2 semanas

S e

> > |
= - =15 =
ar N = P h v

=
_____ -a
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BCM+ P
& _ z — ": - ; | 107

BCM- ﬁ'ﬁ . . @; ook kil

. : - = | W BCM: BCM-
Abecia et al. (2013) J Anim Sci 14D SN 5
Abecia et al. (2014) Archaea destete
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ADULTO

3-4 meses
/ Y
’ ? A !
[ \s—ﬂ <«

0-2 semanas

0.886

k+ k- k+ k-

T T
-3 =3 -1 0 1 2 3

: BCM+ BCM-
Abecia et al. (2013) J Anim Sci 2

Abecia et al. (2014) Archaea + 4 meses
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Conclusiones
 Importancia de la produccion de metano a nivel
ambiental y productivo --
- 3 niveles de actuacion
— Rebano
— Animal
— Rumen |
Aditivos alimentarios

Programacion nutricional en edades tempranas
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