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Definiciones




Definicion probidticos
FAO/WHO (2001)
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El micromundo pre-pro-
simbidtico

PRObiéticos: Microorganismos vivos Después de la ingestiéon de
cierto numero ejercen beneficios sobre la salud mas alla de la
nutricién basica natural *

PREbioticos: Ingredientes alimenticios Afectan beneficiosamente,
estimulando selectivamente el crecimiento y/o la actividad de una
o un numero limitado de bacterias benéficas en el colon, que
tiene la propiedad potencial de mejorar la salud del huésped**

SIMbiodticos: Mezcla de probioticos y prebidticos

Benefician la salud del huésped Mejorando la sobrevida e
implantacién de suplementos dietarios microbianos vivos en el
tracto gastrointestinal estimulando selectivamente el crecimiento
y/o activando el metabolismo de una o un nimero limitado de
bacterias que benefician la salud y mejoran el bienestar del
huésped.***
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*Gibson, G. and Roberfroid, M. Dietary modulation of human colonic microbiota: introducing the concept of prebiotics, J. Nutr. 125, 1401-1412, 1995).

***(Gibson, G. and Roberfroid, M. Dietary modulation of human colonic microbiota: introducing the concept of prebiotics, J. Nutr. 125, 1401-1412, 1995).
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Caracteristicas de los Probidticos

microbiano intestinal

‘ CE# ni nj #Infitk a¥ t nj £k

\

\
‘ Son microorganismos y compuestos que participan en el balance y desarrollo

Deben estar vivos durante su transito por el intestino delgado y colon,
desarrollandose alli

Deben tener buena capacidad de adherencia al epitelio intestinal
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* La microbiota es el conjunto de microorganismos vivos que establecen
una relacién simbidtica con nuestro organismo y que cumplen diversas
funciones para la salud

* La microbiota intestinal es el nombre correcto, vigente y actual de lo
que antes denominadbamos flora intestinal.

e La microbiota se encuentra en varias partes del cuerpo: boca, tracto
digestivo, genitales, ufias, etc., es por ello que para referirse a los
microorganismos que viven especificamente en el intestino se sefala
microbiota intestinal. _
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— La microbiota puede estar equilibrada
Miobiota  EUBIOSIS ) o desiquilibrada DIsBIOSIS.

Normal -
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Microbioma a lo largo de la
vida
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Los beneficios de los Probidticos son “Cepa” especificos y
no pueden ser extrapolados unos a otros
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¢
. Cepa Especificidad

|dentificacion de las cepas para fenotipo y genotipo medidos por género,
especie, cepa
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Disbiosis Intestinal
Principales Causas que llevan a esta alteracién de la Flora

Baja Ingesta de frutas y verduras **

Exceso de proteina animal ‘
Mal uso de antibidticos
Obesidad y sobrepeso
Baja ingesta de fibra

Estrés
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Mecanismos de

interaccion de los Probiodticos con las

células del sistema inmune son diversos
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Immunologic
equilibrium

Pro-inflammatory
cytokines

A

Commensal Anti-inflammatory
bacteria cytokines

Immunologic
disequilibrium

Pro-inflammatory
cytokines

Pathogenic Anti-inflammatory
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Inmunosenescencia
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Evolucion del sistema inmune en el envejecimiento
Inmunosenescencia o "Inflamacion*

MODIFICACION DEL SISTEMA INMUNE CORRELACIONADO
CON LA EVOLUCION DE LA MICROBIOTA

Alteracion de la microbiota

: o Personas
Inmunidad debilitada A




Microbiota intestinal, probidticos y
envejecimiento
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Aumento de la susceptibilidad a enfermedades infecciosas y cronicas
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El sistema inmune innato
en el adulto mayor
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Aging and Inflammation - PubMed
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Fig. 1 Number of PubMed citations by year using the search term
‘aging and inflammation”
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Buford Microbiome (2017) 5:80 DOI 10.1186/s40168-017-0296-0
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Envejecimiento y Autoinmunidad

 Aumenta incidencia de varios autoanticuerpos (ANA,

antitiroideos, FR)

e Aumento de produccién Citoquinas proinflamatorias y

quimioquinas
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Probidticos y envejecimiento

Probidticos
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Signals

Age-related
Disease

Biologic Age Bacterial
WesternDiet Microbes
SedentaryLifestyle .-: —
Antibiotic use oo
Chronic stress

Caloric Restriction
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Mutritional Compounds
Exercise
Probiotics
Probiotic drug delivery

Fig. 3 Simplified schematic outlining the potential relationships among health risk factors, gut dysbiosis, inflammation, and age-related
disease—as well as potential interventions for attenuating gut-assodated inflammation
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Buford Microbiome (2017) 5:80 DOI 10.1186/s40168-017-0296-0



Envejecimiento y Microbiota

El envejecimiento induce cambios significativos en la composiciony
funcidn del microbioma intestinal asociado a una declinacidon en la

diversidad.

Regular la inmunosenescencia en el anciano a través de la
modulacién de la microbiota intestinal es una estrategia terapéutica
promisoria para combatir el envejecimiento
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Disbiosis asociada a la edad
Microb - aging
Se caracteriza por:

» Pérdida en bifidobacterium y clostridiales

 Aumento de propiobacterias y enterobacterias
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Fig. 2 a Prominent health conditions with both biologic age and chronic inflammation as central risk factors. b Prominent health
conditions with evidence linking them to gut dysbiosis. Note the similarities between the conditions assodated with aging and
inflammation and those associated with gut dysbiosis
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Gut-brain axis ageing
AD.FD, et al.

Gut-bone axis ageing

Gut-liver axis ageing
NAFLD, MASH, et al.

e

Gut-skin axis ageing
Dermatoses, wrinkle, et al.

Osleoporosis
b "
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Gut-muscle axis ageing
Sarcopenia, frailty

> \.nﬂam‘!aging

Gut microbiota agemg\

[ ~ Alterad diversity,
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functmn

; Altered Gut-pancreas axis ageing
metabolites T2DM, et al.

Immunose nescen/

Gut-heart axis ageing
AS, CAD, etal

Figure 2. Gut microbiota and human aging diseases.

Gut itself ageing
Cancer, CDI, et al.

Gut microbiota and aging, Critical Reviews in Food Science and Nutrition,
DOI: 10.1080/10408398.2020.1867054
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l Faecalibacterium Prausnitzii
I Eubacterium Limosum
I Akkermensia muciniphila

La dieta es uno de los factores mas importantes
que determinan la composiciéon, diversidad vy
funcion de la microbiota de una comunidad.
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Fig. 2 | Microbial metabolites in aging regulation. a,b, SCFAs (a) and
Biosynthesis exopolysaccharides (b) are microbial metabolites derived from the
and diet H Secondary microbiota. ¢, Cholic acid, representing primary bile acids from the
H bile acid host, and deoxycholic acid, representing secondary bile acids, indicate a
pathway by which microbial metabolites are modified from host-derived
i i ) i . compounds. d, Polyamines are metabolites produced by both the
Bacteria unigue Bacteria and host shared Bacteria modified microbiota and the host.

Nature Chemical Biology | VOL 17 | Octob 1036 er 2021 | 1027-1036 | www.nature.com/naturechemicalbiology



Table 1

Comparison between traditional and modern (industrialized) microbiotas.

Parameter Traditional microbiota Industrialized microbiota References
Diet Low fat, low sugar, high fiber High fat, high sugar, low fiber (Cordain et al., 2005; De Filippo et al., 2010; Sonnenburg and
Low added salt (low Na—K ratio) High added salt (high Na—K ratio) Sonnenburg, 2019a; Sonnenburg and Sonnenburg, 2019b;
Low ratio of n-6 to n-3 polyunsaturated fatty  High ratio of n-6 to n-3 polyunsaturated Vangay et al., 2018; Yatsunenko et al., 2012)
acids (3:1) fatty acids (10:1)
Diversity High microbial richness and biodiversity Low microbial richness and biodiversity (De Filippo et al., 2010; Moeller, 2017; Sonnenburg and
Sonnenburg, 2019a; Sonnenburg and Sonnenburg, 2019b;
Vangay et al., 2018; Yatsunenko et al., 2012)
Functions Increased fiber degraders and SCFA Increased mucus degraders and antibiotic-  (De Filippo et al., 2010; Sonnenburg and Sonnenburg, 2019a;
producers resistant strains Vangay et al., 2018)
Composition Higher relative abundance of Prevotella, Higher relative abundance of A. (De Filippo et al., 2010; Fragiadakis et al., 2019; Schnorr et al.,
reduction of Bacteroides muciniphila, increased Bacteroides 2014; Vangay et al., 2018)
Significant presence (30% of taxa) of Low presence (3% of taxa) of (Fragiadakis et al., 2019; Schnorr et al., 2014)
Prevotellaceae, Spirochaetaceae and Prevotellaceae, Spirochaetaceae and
Succinivibrionaceae Succinivibrionaceae
Flexibility Seasonal dynamics No seasonal dynamics (Fragiadakis et al., 2019; Smits et al., 2017)

Disease incidence

Low incidence of non-communicable chronic
diseases

High incidence of non-communicable
chronic diseases

(Cordain et al., 2005; Moeller, 2017; Schnorr et al., 2014;
Sonnenburg and Sonnenburg, 2019a)

Experimental Gerontology 141 (2020) 111095
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Fig. 1 Microb-aging and related consequences for host immunity
—a hypothetical model. Age-related changes in gut-microbial com-
munities and associated declines in intestinal tissue function may fuel
inflammaging, creating a vicious cycle further impacting host-
microbiome interactions (1). Chronic immune stimulation as a con-
sequence of systemic low-grade inflammation and changes in the
metabolome and microbial stimuli contribute to immunosenescence
(2) that together with impaired immune repopulation (e.g., thymic
involution, altered hematopoiesis) result in increased infection risk,
and poor vaccination responses in the elderly (3).
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Fig. 2 Approaches to restore gut-microbial homeostasis, reduce
inflammaging, and immunosenescence to support immunity in the
elderly. Nutritional intervention with pre- pro- or synbiotics as well as
metabolites thereof (e.g., SCFAs) may help to restore age-related
declines in gut-microbial composition and function, reinforce intestinal
integrity and reduce systemic low-grade inflammation (1). Supple-
mentation with vitamins and minerals contributes to normal immune
cell functioning (2). Anti-inflammatory drugs or senomorphics may
help to reduce inflammaging while senolytics directly eliminate
senescent cells that fuel inflammaging (3). These approaches, as stand
alone or in combination may help to reinforce host immunity to better
control infections and mount appropriate vaccination responses as
we age.
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Eje intestino - Oseo y envejecimiento
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Eje intestino - Oseo y envejecimiento

Alteraciones de la composicién de la microbiota intestinal asociadas
con la edad contribuyen a anormalidades del esqueleto,
caracterizadas por:

* Reduccidon de la densidad mineral 6sea

« Aumento del riesgo de fracturas y/o de inflamacidn articular
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