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OBJETIVO: alimentar el Sist. Inmune

« Cuando se activag, el sistema inmunitario
se convierte en dependiente de la

’ Q glucosa.

Q i « Lainflamacién induce mecanismos de
FMMUNE ahorro de glucosa que compiten con la
produccién de leche, el crecimiento, etc.

« Los aminodcidos son necesarios para la

NUTRIENTS & sintesis de proteinas de fase aguda.

ENERGY
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Respuesta conservada entre especies

w &~ ™

0.66 g/kg BW°75/h 1.0 g/kg BW°75/h 1.1g/kg BW°75[h

Kvidera et al., 2016q, 2016b, 2017



Inflamacion e incidencia de enfermedades
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Systemic

inflammation

Eckel and Ametaj, 2016
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Inflamacion e hipocalcemia:

La infusidn de LPS reduce de forma consistente y
aguda el calcio circulante.
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Eckel and Ametaj, 2016; Kvidera et al., 2017; Horst et al,, 2017
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Inflamacion y cetosis:

. Las vacas con cetosis muestran
inflamacién incluso antes del parto.
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1. Diferencias estructurales

2. Diferencias en capacidad tampén:

a. Ausencia de saliva y protozoos Cérs"i'ir?{
b. Presencia de capa mucosa s
o  Microclima de pH no responde al pH del contenido Spinosu
(25um) AN
3. Diferencias inmunoloégicas o {" i)

O

Inmunidad atenuada en rumen vs. robusta

en intestino grueso

Gressley et al,, 2011; Plaizier et al, 2018; Steele et al., 2016; O'Hara et al., 2020

Outer mucus
layer (>100 pum)

Inner mucus
layer (30 pm)



Permeabilidad post-ruminal
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Técnica de doble marcador para evaluar permeabilidad intestinal

Cr-EDTA:
Total tract permeability
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Salud post-ruminal & restriccion del alimento

Treatments:
1) Ad libitum

Total tract
permeability

Post-rumen
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Cr 48h-urinary
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o
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Adapted from Bertens et al., 2024
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Salud post-ruminal & restriccion del alimento

Treatments:
1) Ad libitum

Total tract
permeability

Post-rumen
permeability

Cr 48h-urinary
recovery, % of infused

Co 48h-urinary
recovery, % of infused

3.0
25
2.0

1.5

1.0
0.5
0.0

3.0
25
2.0

1.5

1.0
0.5
0.0

Adapted from Bertens et al., 2024
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Mds del 60% de los
marcadores permea a través
del intestino
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Adapted from Bertens et al., 2024
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Adapted from Bertens et al., 2024



Salud post-ruminal & estrés por calor

Treatments:

1) Control

2) Rumen
insoluble
buffer

20 -

Total tract

permeability 15 4
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0.5 A
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recovery, % of infused

0.0

Bl Control [J Buffer
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Adapted from Bertens et al., 2024
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Acidosis-Rumenitis-Liver Abscess Theory

High-grain

: Rumen Ruminal wall
feeding

Ol

Acidosis ——) S
Rumenitis 7‘ “Bacterial
= 0! emboli”

Ruminal
abscesses

Nagaraja and Chengappa, 1998; Sanz-Fernandez et al, 2020; Broadway et al,, 2025



Salud post-ruminal & abscesos hepaticos

Acidosis-Rumenitis-Liver Abscess Theory

High-grain
feeding
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Portal blood
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Applied Animal Science 40:237-243 >
https://doi.org/10.15232/aas.2023-02498 ‘ARPAS 3
Published by Elsevier Inc. and FASS on behalf of the American Registry of Professional A S 7 SO s
Animal Scientists

HEALTH: Perspective and Commentary
New perspectives on a historic issue

Liver abscesses—New perspectives on a historic
fed-cattle issue*tt

P R Rraadwav & O T @ Nanaraia2d T E | awrancra 30 PAQ M | Ralvaan 400 PAS and K E Halac 503 PAS

« Abscesos hepdticos asociados a
lesiones en intestino

» Presencia de serotipos del
intestino en abscesos

Nagaraja and Chengappa, 1998; Sanz-Fernandez et al,, 2020; Broadway et al., 2025
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Salud post-ruminal & dietas altas en grano
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Treatments:

1. Control (1NDF, |starch): 70% forage, 30% supplement
2. SARA (|NDF, 1starch): 36% forage, 30% wheat:barley pellet, 34% supplement

IPH TLPS
7.5 H Control Grain 20 H Control Grain
|
7.1 15
~—

6.7 B
I ~~
o < 10

6.3 %

5.9 II & 5

5.5 0 ﬁ

Rumen  ____... . ____ Rumen  ____... . ____
HEALTHY

Adapted from Li et al,, 2012
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Dietas altas en grano y acidosis a lo largo FYTO
del tracto digestivo VISION
MEXICO
Treatments:

1. Control (1NDF, |starch): 70% forage, 30% supplement
2. SARA (|NDF, 1starch): 36% forage, 30% wheat:barley pellet, 34% supplement

IPH TLPS
7.5 H Control Grain 20 H Control Grain
|
7.1 15
~—
6.7 I a w
5 < 10 I
%63 : %
5.9 I = & 5
55 0 ﬁ ‘ ‘
Rumen Cecum Feces Rumen Cecum Feces
HEALTHY

Adapted from Li et al,, 2012



Dietas altas en grano y acidosis a lo largo
del tracto digestivo

2026

FYTO
VISION

Treatments:

1. Control: 70% forage, 30% supplement

2. Subacute ruminal acidosis: 36% forage, 30% wheat:barley pellet, 34%, supplement

|pH TLPS 1 Almidén
7.5 H Control Grain 20 H Control Grain 10 H Control Grain
|
7. £ 15 z8 1
~—

6.7 I o w Qg
T —~ X
5 I < 10 I <

6.3 = %4

5.9 E s 5 ” 9

55 0 ﬁ ‘ ﬁ 0

Rumen Cecum Feces Rumen Cecum Feces Cecum Feces
HEALTHY

Adapted from Li et al,, 2012
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Mucin casts Frothy feces Fresh blood




Acidosis ruNll gastrointestinal
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Sanz-Fernandez et al., 2020; Offner and Sauvant, 2004



2026
Digestién postruminal del almidén FYTO

VISION

. MEXICO
10
@ A <50%digested & [
= . N =53 in the rumen / /50% rumen dig.
B I I S S S S S .. Aﬁ‘ # g > / 500/0 to 75%
= Py Y/ digested in th
g 6 < 4 2" I // rumen
[} //
-c 77 .‘///// -
-§ e > 2 o ,'/, i -
® ; ~+—20% rumn dig.
2 - 3
3 22
5 > 75% digested
© inkhe rumen
@ |
10 15 20
Starch intakle, g/d/kg BW I

7 kg/d 10 kg/d

Sanz-Fernandez et al., 2020; Offner and Sauvant, 2004



Digestion postruminal del almidén

Starch flow at duodenum, g/d/kg BW
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delgado

I | I
0.1 0.2 0.3

Rumen escape starch, kg/kg DM

Sanz-Fernandez et al., 2020; Offner and Sauvant, 2004



Digestion postruminal del almidén

Starch flow at duodenum, g/d/kg BW
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Papel compensatorio
del colon

Postrumen

Intestino .
delgado

I | I
0.1 0.2 0.3

Rumen escape starch, kg/kg DM

Sanz-Fernandez et al., 2020; Offner and Sauvant, 2004
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T ot ahout | peioaz |

DO D1 D2 D3 D4 D1 D2 D3 DO D1 D2 D3 D4

Treatments (n=4):
1. Control:
Abomasal saline

2. Hindgut acidosis:

Abomasal cornstarch

Sanz-Fernandez et al., 2024
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T ot ahout | peioaz |
DO D1 D2 D3 D4 D1 D2 D3 DO D1 D2 D3 D4

Period P =0.13 : —
100 - B 8.0 - Period P =0.07
>
O 80 - 70 4 & — 4 i
2 - ]
D 60 - G 60 - ]
c —-Saline [o;
Treatments (n=4): S 40 - 3 50 | l J
g Starch L
1. Control: T 20 - 40
Abomasal saline N s S e — S 30 -
2. Hindgut acidosis: 0 12 3 4 0 12 3 4
= Day of experimental period Day of experimental period
Abomasal cornstarch

Sanz-Fernandez et al., 2024
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DO D1 D2 D3 D4 D1 D2 D3 DO D1 D2 D3 D4

Lesion intestinal \ / Aumento permeabilidad \

~

intestinal
*q.) 200 —e—Saline Starch
E ; I\b/leml;r?zge ‘ A Period*Hour: P=0.14
— . © oun: ‘
Treatments (n=4): £ 150 | %, - 2000 )
2 ~
1. Control: < l/‘{. © 1500 .
S 100 - E E
, @ LIS f?. c L :
Abomasal saline = [ . S 1000
2. Hindgut acidosis: - | ,D_ .7. S 5o 1
O
Abomasal &0 T T T 0 .
o 1 2 3 4

cornstarch Day of experimental period o 1 2 ngrs 4 5 6
*activity, mOD 405nm/min

Estaki et al., 2014; George et al., 2018; Sanz-Fernandez et al., 2024
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7 6 Post - prepartum fecal pH change - Fecal Ph
7.4 Trt: P=0.56
Wk: P<0.01
7.2 TrtxWk: P <0.01
270
5 6.8
6.6
6.4
6.2
-3 -2 -1 1 2 3 4
Weeks

—e—Low —8—High

Rodriguez Jimenez et al., 2019
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- Post - prepartum fecal pH change - DMI
24
L2l
o
\i 18
7 6 Post - prepartum fecal pH change - Fecal Ph M s et P 0.01
Wk: P<0.01
7.4 Trt: P=0.56 12 Tit<Wk: P=0.41
75 Wk: P<0.01 0
. TrtxWk: P<0.01 3 2 -1 1 2 3 4
270 Weeks
s —e—Low —8—High
— 6.8
6.6 54 Post - prepartum fecal pH change - ECM
6.4
49
6.2
-3 -2 -1 1 2 3 4 £ 44
Weeks =
—e—Low —#—High 39 Wi p< 001
TrtxWk: P =0.49
34
1 2 3 4
Weeks
—e—Low —a—High

Rodriguez Jimenez et al., 2019



Cambios en pH fecal alrededor del parto
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Haptoglobin

MEXICO

Week

4.5

4.0

3.5

=
7 6 Post - prepartum fecal pH change - Fecal Ph 3.0
7.4 Trt: P=0.56 2.5
Wk: P<0.01

7.2 TrtxWk: P < 0.01 2.0
270
D 6.8
6.6

6.4 7.5
6.2

2 1 I > 3 4 2 *f

Weeks EDY

—e—Low —8—High
3.0
1.5

LPS binding protein

Week

Rodriguez Jimenez et al., 2019
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¢El hindgut acidosis causa inflamacion sistémica? VISION
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« Inducir SARA con dieta de alto grano — inflamacién sistémica

« Infusién postruminal de almiddn no induce inflamacién sistémica
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¢El hindgut acidosis causa inflamacion sistéemica? FYTO
\V IQII"N
(A) ,
700 . =XICO
SARA inductions: o 3 600 | Hour: P < 001
2.75% BW ground corn after 16 h of 75% feed restriction 9 2% 5
= 400 :
% 300
S 200 |
2 100 : b0
(A) 20 | —e— Rumen pH —=—Fecal pH 0 i E - i
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£70 g
& 65 | |
260 | | (B)
5 10.5 |
250 | ~ 9.0 | Hour: P < 0.01 a
g 45 ! Fecal pH Hour: P < 0.01 = 75 |
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A 1.5 ! I I
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Abeyta et al., 2023



Intervenciones postruminales

Capsicum Oleoresin

Clove Essential Oil

Garlic Extract
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Fytera Advance, mg/steer daily SEM P-value
\@ itern 0 500 : :
- Initial BW, kg 320 320 0.590 0.80
Final BW. kg 48] 483 1497 Q.ll
ADG, kg 1.47 1.50 0.015 0.07 |
DMI, kg 8.36 8.31 0.031 0.12
| FG 5.66 5.53 0.055  0.02 |
Studies, n 4 4
Replicates, n 32 32

Smithe et al., unpublished
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Intervenciones postruminales FYTO
VISION
Postrumen prebiotic Period1(~60days) Period 2 (~60 days) MEXICO

| |
[ I |

Testdayl Testday 2 Testday1 Testday2

Hydrogenated fat 3 farms M
embedded Ca-

gluconate
T 0.04 %
35 T 1.1kg/d Trt*Time: P = 0.05 40 | N55g/d o TEP=00 T 1ke/d Trt: P =01
o g Time: P <0.001 36 % Time: P <0.001
b
w0 | ] a T 38 X T
T 2 E 3
B c O
- - ~
% 25 W Control o < 26
= o}
> 3.4 )
Z OJHFCG ™ 9
= 20 p=
= 3.2 21
15 3.0 16
] 2 1 2 1 2
Test day Test day Test day

Sanz Fernandez and Seymour et al., 2023



2026

Conclusiones @@ F\Y[.lrS?ON

- MEXICO
‘ .-"7‘).7‘

IMMUNE
« El leaky gut es fuente de inflamacidon sistémica
« Lainflamacidén es costosa en términos energéticos y nutricionales NUTRIENTS & ENERGY |

+ La salud gastrointestinal se ve afectada por maltiples factores
durante el ciclo productivo

« Elintestino se ve afectado por factores similares al rumen
« (¢Es el intestino una fuente de inflamacioén sistémica?

« Una mala salud del intestino representa un costo energético para la
vacas

« Apoyar la salud postruminal es una oportunidad para mejorar
rendimiento y salud. A B

Ruminal Intestinal

Outer mucus
layer (>100 pum)

Corneum,
(25 pm)

—

Granulosum,
(25 um)

=

Inner mucus
layer (30 pm)
Spinosu
(25pm)

Basale{
(10 pm)

Epithelial cell
(20 pm)
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