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Figure 2 Intestinal brush-border aldohexose uptake in rabbit (14), rat (77), cat (15), and
chicken (53) as a function of postpartum developmental stage. Values are relative to adult values
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La capacidad de digesti
de HAC de los primerc

diasdevida
depende del
proceso de
incubacion. mientr.
que la de proteinas
esta sumamente
reducida hasta los

(mammals) or 12-week values (chickens). [lefr) Uptake rates, measured at 50 mM by the

everted-sleeve method, averaged over the length of the small intestine. (right) Corresponding
uptake capacity of the whole length of the small intestine, divided by body weight. O = glucose,

® = galactose.

ONTOGENETIC DEVELOPMENT OF

INTESTINAL NUTRIENT
TRANSPORTERS
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Physiology Department, University of California Medical School, Los Angeles, Cali-
fornia 90024-1751

10 dias de vida.




La seleccion del alimento
se hace en primer punto
por la vista, el tacto y .
finalmente por el gusto
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l Intestinal Immune System

e Roslelefe Al carecer de linfonodulos, todo
— ke el proceso de reconocimiento,
@ activacion y capacitacién inmune

debe darse en la mucosa
intestinal.
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General Principles of the Innate Immune Response
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Un organo, mil funciones...

El intestino tiene varias funciones vitales que van mas alla de la absorcion de nutrientes
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Representan el 80% de
la estructura del higado
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Posee 100.000 lobulos
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R Avian Liver: The Forgotten Organ
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Hepatic arte Hepatic portal vein
(SuPpﬁEsl;xvgenate:};lm d) (contains drugs and toxins absorbed in digestive tract) - ——— —

/

Liver sinusoids — Hepatocyte
(absorbs nutrients, detoxifies some drugs
l and produces bile)
Central vein

}

Hepatic vein

}

o
Inferior vena cava L
Figure 1. Blood flow through the liver lobule (Adapted from Akers and Denbow [5]).

Recordemos que el 100% de los |I'pidOS \ los
péptidos/aminoacidos pasan primero por el
hl'gado antes de ser distribuidos al resto del organismo.




Y el higado?? Que rol cumple? B
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Factores de coagulacion

Activating surface

DL@

Trauma

Extrinsic
Pathway

Common
Pathway

Fibrin clot
formation

Sintesis de todos los factores de
coagulacion y sus inhibidores
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Acidos Biliares
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—»Son de sintesis hepatica
—»Levemente acidos
Baja produccion durante
—»|as primeras semanas de
- vida.
J
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. Vitaminas
Las liposolubles se almacenan en
el higado
Participa del metabolismo de la
\ vitamina D y

" Detoxificacion
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Detoxification Pathways in the Liver
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Alcohol dehydrogenase

Aldehyde dehydrogenase

Dihydrodiol dehydrogenase

Xanthine dehydrogenase
Reductases

Ketoreductase

Nitroreductase

Azoreductase

N-oxide reductase

Sulphoxide reductase
Oxidases

Aldehyde oxidase

Monoamine oxidase
Mono-oxygenases

Cytochromes P450

Flavin-containing mono-oxygenase
Hydrolases

Esterases and amidases

Epoxide hydrolase

Oxido-reduccion
— 00 N
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Hidrolisis
Table 1 Enzymes of xenobiotic biotransformation
Phase 1 Phase 11
Dehydrogenases Conjugation reactions

UDP-glucuronyltransferase
Alcohol sulphotransferase
Amine O-sulphotransferase
Phenol sulphotransferase
Glutathione transferase
Phenol O-methyltransferase
Catechol O-methyltransferase
Amine N-methyltransferase
Histamine N-methyltransferase
Thiol S-methyltransferase
Glycine acyltransferase
Glutamate acyltransferase
Arylamine N-acetyltransferase
Cysteine N-acetyltransferase
Cysteine conjugate f-lyase
Thioltransferase

Rhodanese




Un organo inmune?




Todas estas funciones
metabdlicas
son importantes e irremplazables

En una situacion de crecimiento el
higado posee una elevada tasa

metabolica para poder mantener la

elevada demanda de incremento de
masa muscular al mismo tiempo que
terminan de desarrollarse el resto de
los organos.
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PERO QUE SUCEDE CUANDO LAS AVES SE ENFRENTAN A
SITUACIONES DE ESTRES

Table 1. Stressors and plasma concentrations of corticosterone in chickens.

Effect Reference
Biological /production stressors
Cold T1 Beuving and Vonder, 1973
Heat 11 Beuving and Vonder, 1978
Acute heat stress Xie et al., 2015
Diethyl ether i1 Scanes et al., 1980
Stocking density T Mirfendereski and Jahanian, 2015
E. coli endotoxin L] Curtis et al., 1980; Scanes et al., 1930
Cooping stress i1 Satterlee et al., 1994
Immobilization L] Beuving and Vonder, 1978; Kang and Kuenzel, 2014
Restraint T Fallahsharoudi et al., 2015
Handling 11 Kannan et al., 1997a
Shackling i1 Kannan et al., 1997a; Beddnova et al., 2007; Huang et al., 2014
Crating alone or with transportation — Kannan et al., 1997h; Zhang et al., 2000
Transportation T Al-Aqil et al., 2013
Transportation 1 Vosmerova et al., 2010
Ammonia — Olanrewaju et al., 2008
Nutritional/metabolic stressors
Fasting i1 Harvey et al., 1083
Insulin induced hypoglycemia i1 Scanes et al., 1980
Chronie feed restriction i1 de Jong et al., 2002; Najafi et al., 2015; P4l et al., 2015
Skip a day feeding regimen L] de Beer et al., 2008
Protein deprivation 11 Clarsia et al., 1958
Molting i1 Davis et al., 2000
Early in foreed molt 1 Gildersleeve et al., 1982
Fish oil addition to feed 1 Pdl et al., 2015
Re-feeding following fasting 1] Harvey et al., 1983
Overnight feed withdrawal 1 Kannan et al., 1997a,b
Lighting
Light source T Huth and Archer, 2015
Light intensity — Olanrewaju et al., 2014

Biology of stress in poultry with emphasis on glucocorticoids and the

Colin G. Scanes

heterophil to lymphocyte ratio

Department of Biological Sciences, University of Wisconsin Milwaukee, Milwaukee, WI 53211 USA
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XNKKKKKHKK Pero cuando la cadena incrementa su
S

!M!ﬂl!!ﬂ!x velocidad, debido al aumento de la demanda
Espacio metabdlica algunas moléculas de oxigeno
intermembranoso M M nH no logran reducirse de forma completa.

Como resultado, se producen moléculas
| que todavia tienen capacidad
=" oxidativa llamadas radicales libres.
Estas moléculas difunden dentro

de la célula y reaccionan con otros
componentes, oxiddndolos.

Matriz
mitocondrial

NADH  NAD" FADH,

S T 24+ 110, + )

ACI|(n) graso-CoA ’
Enz-FAD
ATP
Enz- FADHZ (omo el estrés oxidativo se debe
a un incremento metabdlico,

:. 05 l/ - los tejidos que tengan una mayor
'S § tasa metabdlica son los primeros y
.' % X NAD+ T mds afectados por este fendmeno.
| pusl @.
'\‘ Y35 KNADH + H El higado, rifidn, intestino,
C'°'° cerebro y espermatozoides,
l/ Krebs son los mas perjudicados por

el estrés oxidativo (Miguez MP

AC"(n z)graso y etal., 1994/ Miller AL, 1996).
acet|I CoA




-tm o w m Mgt " * * + s s & s s s s s s s = & 4
- L T N N

- -







I COMO PODEMOS HACER
PARA EVITAR Y
DISMINUIR EL DANO
HEPATICO POR ESTRES?
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PROTECTORES ENDOGENOS REREEEEEEES
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hepatoprotectores actuan de
igual forma o deben ser
utilizados para todos los
problemas hepaticos por
igual.
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I No todos los




MEJORA DE LA DIGESTIBILIDAD Y
METABOLISMO HEPATICO

DISMINUCION DEL DANO CELULAR

PROTECCION Y REGENERACION
HEPATOCELULAR




MEIORA DE LA DIGESTIBILIDAD Y DISMINUYEN EL TRABAJO QUE DEBE REALIZAR EL
METABOLISMO HEPATICO HIGADO, FACILITANDO ALGUNAS DE SUS TAREAS,
PRINCIPALMENTE LAS DIGESTIVAS.
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-~ | COLERETICOS y COLAGOGOS

| Estimulan la generacién de | @

bilis y el vaciado de la '
vesicula biliar. Favorecen a la
digestion del alimento '

MEJORADORES DEL METABOLISMO DE LIPIDOS
(CARNITINA, COLINA)

Favorecen la movilizacion y metabolismo de los

acidos grasos vy lipidos. Evitando asi, su excesiva

concentracion en el higado.




DISMINUCION DEL DARO ANTIOXIDANT CLASSIFICATION I

Synthetic Natural
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Familia de compuestos de pigmentos que
son sintetizados por plantas y

microorganismos, pero NO por animales.

Son Lipidos de naturaleza terpenoide,

esto significa, que estan formados por
subunidades repetidas de la molécula de 5

carbonos denominada ISOpreno

XANTOFILAS CAROTENOS w
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QUIEN ESTA MAS
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SON COMPUESTOS CON UNO O MAS MECANISMOS DE ACCION, PERO QUE
HEPATOCELULAR ACTUAN DIRECTAMENTE SOBRE LA CELULA HEPATICA, DISMINUYENDO NO
SOLO EL AGENTE DANINO SINO TAMBIEN REVIRTIENDO LOS
EFECTOS DE ESTOS.
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SILYBIN AND SILYMARIN - NEW EFFECTS AND APPLICATIONS

Vladimir Kfen**, Daniela Walterova® Silymarin Protects Against Liver Damage in BALB/c Mice Exposed to
Fumonisin By Despite Increasing Accumulation of
Free Sphingoid Bases

“Silymarin”, a Promising Pharmacological Agent for Treatment of Diseases ven He, Jiyoung Kim, and Raghubir P. Sharma,

Gholamreza Karimi,"™ Maryam Vahabzadeh,? Parisa Lari,2 Marzjyeh Rashedinia,2 and Mohammad Moshiri?

The use of silymarin in the treatment of liver

Silymarin for Treating Toxic Liver Disease: :
diseases

International Consensus Recommendations

R Saller 1, R Meier, R Brignoli

Anton Gillessen 1 & , Francesco Angelico Z, Jun Chen %, Lungen Lu , Maria Isabel Lucena 5, Qingchun Fu 8, Qing Affiliations + expand
Xie”, Raul ). Andrade %, Wen Xie °, Xiaoyuan Xu ' & &, Yanyan Yu !, Yi-min Mao 2, Yuemin Nan ** PMID: 11735632 DOI: 10.2165/00003495-200161140-00003
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ANTIOXIDANTE

e Accidon gue comparte con otros flavonoides,
pero con mayor potencia debido la cantidad de
anillos fendlicos que posee.




|7 ANTI INFLAMATORIO

|Acido araquidonico Induce inflamacion
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|7 REGENERADOR CELULAR
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PERO, NO TODO LO QUE BRILLA ES ORO. LA SILIMARINA POSEE MUY BAJA ABSORCION INTESTINAL

Es necesario dOSIS muy elevadas para lograr la biodisponibilidad suficiente
para que se expresen todos los mecanismos de accion.

A review of the bioavailability and clinical efficacy of milk thistle phytosome:
A silybin-phosphatidylcholine complex

Article in Alternative Medicine Review: a Journal of Clinical Therapeutic - October 2005

Pharmacokinetic studies on IdB 1016, a silybin—
phosphatidylcholine complex, in healthy human subjects

Source: PubMed

N. BARZAGH]I, F. CREMA, G. GATTI, G. PIFFERI* and E. PERUCCA

Silybin—Phosphatidylcholine Complex Protects Human
Gastric and Liver Cells from Oxidative Stress

ALESSANDRO FEDERICO!, MARCELLO DALLIO!, GIOVANNI DI FABIO?,

ARMANDO ZARRELLIZ, SILVIA ZAPPAVIGNA?, PAOLA STIUSO-,
CONCETTA TUCCILLO!, MICHELE CARAGLIA? and CARMELA LOGUERCIO! ii!ii%ii
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Uniones ’.;i;‘.: Ocludina Epitelio intestinal Table 6. List of feed additives useful in young chick nutrition.
estrechas =™
M Cell Claudina J Additive Examples Reasons for Use
. . 70-1 l To overcome the anti-nutritional effects of
at At < ; ; ) arabinoxylans (in wheat and triticale),
= ﬁi": S = 2 8 @ z &‘ i Sana e Enzymes Xylanases, 3 %1)11221325%, phytase, B-glucans (in barley), or phytate (in all plant
(@@ \ 4 - & ) & proteas feedstuffs) and to improve the overall
Igﬂ i# = L nutrient availability and feed value
= = > e = e S S —" —" — — . Emulsifiers/biosurfactants Lysophosphatidyl choline Emulsification and improved lipid digestion
vy e e e T e S S S @ e @ @ YSOpnosE y P p g
. - .
g = “ Vaso sanguineo Antibiotic replacers !
3 ®
5 ® i Direct-fed microbials Probiotics Provision of beneficial bacterial species such
B e as lactobacilli and streptococci
Interaccion 4 ii.  Prebiotics Fructo-oligosaccharides (FOS), Binding of harmful bacteria
radicales libres y mannan oligosaccharides (MOS) &
agentes oxidativos Interaccion con agentes inmunomoduladores iii. Organic acids Propionic acid. diformate Lowering of gut pH and prevention of the
p ! growth of harmful bacteria
iv.  Botanicals Herbs, S;;f;j;iiia(:;ex“ads’ Prevention of the growth of harmful bacteria
. V. Antimicrobial proteins/peptides Lysozyme, lactacin F, lactoferrin, Prevention of the growth of harmful bacteria
Review a-lactalbumin -

I\Ifuttl?tl}(\)r; an((:l1 glgtelrstll\ze Physiology of the Broiler Chick: State Synthetic AA DL methonine Liysine, Ltheonine Diet ormlation based o digstble A% and
of the Art and Outloo

! Due to the ban or restriction on the use of in-feed antibiotics, a multitude of compounds (individually and in combination) are being
tested /used to improve the GIT health.

Velmurugu Ravindran * and M. Reza Abdollahi
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