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“por varios anos, durante discusiones
con jovenes cientificos en mi
laboratorio, planteé mi interés en
alimentar desde el nacimiento a
jovenes animales (conejos, cobayos,
perros o gallinas) con productos
nutritivos puros tratados
artificialmente para quitar en forma
total los microorganismos comunes.
Sospecho, sin poder afirmar nada, que,
de poder realizar este estudio, y antes
esas condiciones, la vida seria
imposible.”



chterlas

Las-Bacterias han estado en la tierra por
mas de 3,5 billones de anos.

El oxigeno libre de la atmdsfera se asume
que fue producido por fosiles de
cianobacterias en los primeros anos de la
tierra. Sugiriendo que la fotosintesis y la
respiracion aerdbica son procesos
derivados de la bioquimica microbiana.

Sus distintas contribuciones afectan cada
aspecto de la vida desde las infecciones
bacterianas hasta los mas basicos
elementos relacionados con los ciclos
vitales.

Tomando el impacto global de los
microbios en consideracion las
presunciones de Pasteur no fueron
tan desacertadas.



MICROBIOTA HUMANA NORMAL

Tracto digestivo

Tracto urogenital




Microbiota intestinal: un
i drgano?, segundo cerebro?




FLORA INTESTINAL

BACTERIAS TIENEN
UN PAPEL
PROTAGONICO

NUTRICION

EQUILIBRIO
INMUNOLOGICO




Funciones de la Microbiota
i Intestinal

= Efecto de barrera

= Inmunocompetencia y tolerancia

= Sintesis

= Funcion trofica y Metabolica

= Metabolismo de medicamentos

= Condicionamiento del comportamiento




i Colonizacion
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ecologia de la microbiota
iptestinal

han
demostrado que cada o per 4 e |
individuo tiene una unica e
y relativamente estable |
microbiota intestinal, - -
conformada » Firmicutes (65%)
principalmente por » Bacteroidetes (16%)

Firmicutes, Bacteroidetes s Proteobacteria (9%)
y otras minorias como  «Actinobacteria (5%)
Actinobacteria,

Proteobacteria y

Verrucomicrobia

Actinobacteria

it
Cyanobacteria®*

= Aruguman M, et al. Nature 2011, 473:174-8



i Microbiota intestinal

La microbiota se constitye a través de dieferentes filos bacterianos.

= 90% Firmicutes y Bacteroidetes

= 10% restante a Actinobacterias y
Proteobacterias

= Esta proporcion varia a lo largo de
los anos por diversos factores

Genero
« Edad gestacional
« Dieta
= Via de nacimiento
« Uso de antibidticos
=« Uso de probioticos
=« Metodos invasivos en neonatos
« Desarrollo del sistema inmune
= Anatomia del tracto gastrointestinal



Colonizacion

Determinado por el tipo
de alimentacion del infante
Leche materna o férmula.
Duracién de la lactancia

y el destete.

Otros factores:
eMicrobiota del tracto genital femenino.

eParto Vaginal o Cesarea. . —

Condiciones sanitarias. gimila, § :

Tipo de alimentacidn. M
& e §
e



actores determinantes de la
‘L flora intestinal

Microbiota colonization and diversity

. Early childhood
‘ Postinatal

. NICU admission I | Diet
Antenatal . L
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FIGURE 3.2 InNuential Gictors on gutl microbiota colonization in carly life,




Microbiota intestinal

= La microbiota se establece en los primeros 1000 dias de vida, es decir
desde el momento de la concepcion, hasta los primeros dos anos.

= Hasta hace poco se pensaba que los nifios nacian esteriles y que su
microbiota se iba conformando desde el momento de nacer.

= Hoy se sabe que gracias a las células dendriticas, la mucosa del bebé
se empieza a colonizar IN UTERO, a travez de la placenta.
= La microbiota del recién nacido varia de acuerdo a la salud de la
mama.
= También esta determinada por la edad, situacion geografica, dieta,
gnfegmedades, antibioticos y medicamentos como inhibidores de
omba.

Vangay, P, WardT, Gerber , et al Antibiotics, Pediatric Disbiosis, an
desease Cell. Host and Microbe 2015; 17: 553-6
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Age-related sequential changes in gut microbiota composition. Overview of phylum/s
composition. Orange, Actinobacteria; Blue, Firmicutes; Red, Bacteroidetes; Pink,
Proteobacteria; Black, sum of other phyla. Each component of the cumulative bar cha:
indicates a genus. Each number indicates a group as shown in Table 1




Microbioma Humano vy eje
intestino-cerebro

Funcion del Sistema Nervioso Central

Alterada

Normal

T — Estrés/Enfermedad
Alteraciones del
comportamiento, del estado
cognitivo y emocional.
Disminucién del umbral
sensitivo al dolor

Comportamiento, estado
cognitivo y estado emocional
normales. Umbral sensitivo al
dolor también normal.

Niveles normales de células
inflamatorias y mediadores |
quimicos

J Niveles anormales de células
inflamatorias y mediadores
quimicos

Microbiota intestinal normal Microbiota alterada (dishiosis)

Normal Alterada

Funcidn del Sistema Digestivo



Alteraciones en la organizacion y funcion de la
microbiota intestinal

Mayer, E. A., Savidge, T. & Shulman, R. J. Brain—gut microbiome interactions and functional bowel disorders. Gastroenterology 146, 1500-1512 (2014).
Simren, M. et al. Intestinal microbiota in functional bowel disorders: a Rome foundation report. Gut 62, 159-176 (2013).



i disbiosis

= Disbiosis Cambios en la configuracion
estructural y/o funcional de Ia
microbiota intestinal que producen
alteraciones en la homeostasis del
huésped, favoreciendo la susceptibilidad
a ciertas enfermedades.

= Gordon JI. Science 2012; 336(6086):1251-3.



Obesidad y microbiota
intestinal

DIETAS ALTAS EN
GRASA Y AZUCAR

BACTEROIDETES

!

DISBIOSIS
l ENERGIA ADICIONAL COMO
ACIDOS GRASOS CONSECUENCIA DE LA
DE CADENA CORTA FERMENTACION DE HIDRATOS

DE CARBONO

|

ACUMULACION DE GRASA

OBESIDAD
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insulin are associated with early changes in
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Abstract

Background: Increased maternal body mass index (BMI) is a robust risk factor for
later pediatric obesity. Accumulating evidence suggests that human milk (HM) may

attenuate the transfer of obesity from mother to offspring, potentially through its
effects on early development of the infant microbiome.



Diarrea en ninos

+

= | ercera causa de muertes en menores
de 5 anos

= Virus es la principal causa (70%)
(rotavirus, norovirus, adenovirus)

= La morbi-mortalidad esta determinado
por el nivel socioeconomico, cultural y
cercania de centros aS|stenC|aIes

7Y Organizacion

'!c;:ji" ¥ Mundial de la Salud



Cochrane Metanalysis

= 03 estudios; 8014 participantes. 56 estudios
reclutados lactantes y preescolares.

= Se redujo:
= Duracion de la diarrea
=« Promedio de diferencia 24.76 hours

= Duracion de la diarrea >4 dias (risk ratio
0.41; 0.32 to 0.53)

= Frecuendia de evacuaciones en 2 dias

Allen SJ, et al. Cochrane Database Syst Rev.
2010;(11):CD003048
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Los probioticos son eficaces en la
prevencion primaria y secundaria de la
gastroenteritis y su tratamiento.
Constituyen un rol complementario en el
tratamiento

CURRENT OPINION IN GASTROENTEROLOGY

PROBIOTICS AS PREVENTION AND TREATMENT FOR DIARRHEA
ALFREDO GUARINO; ANDREA LO VECCHIO; ROBERTO BERNI CANANI
| DISCLOSURES CURR OPIN GASTROENTEROL. 2009;25(1):18-23.



http://www.medscape.com/viewpublication/826

arios meta-analisis confirman que los probioticos
disminuyen la duracion y la severidad de la diarrea
infecciosa aguda, sugiriendo que son seguros y
eficaces.

La evidencia es mas solida en relacion a las

gastroenteritis virales que con las bacterianas o
parasitarias

2014, vol. 7, n° 4 @ #

Probioticos y prebioticos en edad pediatrica: de la evidencia a la practica clinica

Autores: Panisello Royo JM

Pediatra Atencion Primarnia. Fundacion para el Fomento de la Salud, FUFOSA. IGUALADA. Barcelona (Esparia)



i Diarrea Asociada a antibioticos

DIARREA ASOCIADA A ANTIBIOTICQOS (DAA)

-Se desarrolla durante el tratamiento con antibioticos o
dentro de las siguientes 8 semanas posteriores

-Clostridium difficile 20%,

-Otros gérmenes Staphylococcus aureus, Candida
albicans, Klebsiella oxytoca

-Otros mecanismos no especificados
JPGN 2011;52: 60-64)



Frecuencia por antibiotico
varia

o Amoxicilina
Ampicilina +clavulanato
5 to 10% 10 to 25 %
¢10 to 20 porciento de DAA

eLa mayoria de los casos de colitis
asociados a terapia antibiotica
Cefixima Otros®
15 to 20 2 to 5%

~ By . -

Bartlett J G, NEJM, 2002; 346:334-39



i Manejo de DAA

= Administracion de microorganismos comensales
(probidticos) es necesario para restaurar la microflora
a una que refleje la flora normal antes de la terapia
antibidtica.

= Con respecto a DAA, los probiodticos han mostrado
ser utiles como régimen profilactico, y
potencialmente pueden ser utilizados para aliviar los

sintomas una vez la diarrea inducida por antibidticos
ha ocurrido.

Joint FAO/WHO Expert Consultation on Evaluation of Health and Nutritional Properties of
Probiotics in

Food Including Powder Milk with Live Lactic Acid Bacteria, October 2001

http..//www.who.int/foodsafety/publications/fs_management/probiotics/en/ (acceded January,
2006)



Applied Microbiology and Biotechnology
July 2014, Volume 98, Issue 13, pp 6051-6060 | Cite as

Influence of intrapartum antibiotic prophylaxis against
group B Streptococcus on the early newborn gut
composition and evaluation of the anti-Streptococcus
activity of Bifidobacterium strains

Authors Authors and affiliations

Irene Aloisio, Giuseppe Mazzola, Luigi Tommaso Corvaglia, Giacomo Tonti, Giacomo Faldella, Bruno Biavati,

Diana Di Gioia [—]
| =¥ Compartiendo cao

Estudio que habla del impacto del uso de antibidticos intraparto, se
considero el tipo de parto y la alimentacion.

40% de RN reciben antibioticos profilacticos.

La amoxicilina POS natal produce resistencia a la amoxicilina, sepsis
tardia por E coli, asma, alergia y obesidad.

Reduccion de la diversidad, y alteracidon taxondmica persistente hasta
por 8 semanas

Disminucion de las bifiodobacterias por 7 dias después de antibioticos
profilacticos intraparto.

Los cambios en los nifios se mantuvieron hasta el primer afio de vida, y
por mas tiempo en los que fueron cesarea o que no recibieron lactancia
materna exclusiva
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Meta analisis de prevencion de

DAA

2810 pacientes

= La mayoria de los estudios
demostraron reduccion
significativa de DAA en el

grupo tratado con probidticos.

= El uso de dosis altas de
probidticos (1x1019) se asocid
con eficacia significativa en
prevencion de DAA.

McFarland LV Anaerobe, 15 (2009); 274-280

Incide de
riesgo
Estudio (95% ClI)
Adam_1977_SB -—— 0.26(0.13, 0.53)
Surawicz_1989_SB —i\ 043(0.21,0.90)
McFarland_1985_SB —E\- 0.49(0.21,1.17)
Kotowska_2005_SB -—— 0.19( 0.07, 0.55)
Lewis_1998_SB P 153 (054, 4.35)
Cremonini_2002_SB ] . 0.16(0.02, 1.21)
Arovala_1999_LGG L 0.32(0.09, 1.11)
Vanderhoof_1999_LGG ——— 0.29(0.13,0.63)
Szajewska_2001_LGG — 0.20 (0.06, 0.66)
Thomas_2001_LGG B 0.98 (0.68, 1.42)
Cremonini_2002_LGG ] ; 0.17 (002, 1.27)
Amuzzi 2001_LGG ] ; 0.13(0.03, 0.52)
Nista_2004_BC e 0.88 ( 0.50, 1.57)
Orthage_1994_BL —— 057 (0.24,1.35)
Seki_2003 CB —— 0.12(0.05, 0.28)
Wunderiich_1989_EF - 0.32(0.07, 1.41)
Borgia_1982_EF ——— 0.28(0.11,0.72)
Witsell_1995_LA = 1.25(0.81, 1.94)
Gotz_1979_LALB B 0.40(0.12, 1.36)
Tankanow_1990_LALB L 096 (0.61, 1.50)
Orrhage_1994_LABL i 0.29( 0.08, 1.05)
Cremonini_2002_LABL& L ] . - 0.17(0.02, 1.27)
Correa_2005_BLST s 0.51(0.21,1.23)
LaRosa_2003_LSFOS —.— 0.48(0.29, 0.77)
Jirapinyo 2002 LABI — 0.47(0.18,1.21)
Overall et 0.43(0.31,0.58)
I I
020877 1 47.8984
Risk ratio >



Meta-analysis de todos los probioticos estudiados

en iiarrea asociada a antibioticos

s 10C
pro

a la evidencia sugiere que los
nioticos esta asociados a la disminucion

de

a diarrea por antibioticos.

Hempel S, et al. JAMA 2012;307:1959-69



Results: Sixteen trials met the criteria for inclusion in this review. Four studies were of goad quality, 5 were of fair
quality, and 7 were of poor quality. Pooled analyses revealed significant reductions in the risks of AAD (RR 0,61,
057 C10.47t00.79) and CDI (RR 0.37, 956 C1 0,22 to 0,61) among patients randomly assigned to co-administration
of probiotics. The number needed to trea: for benefit was 11 (5% CI 8 to 20) for AAD and 14 (95% C1 9 to 50) for
CDI. With subgroup analysis, significant seductions in rates of both AAD and CDI were retained in the subgroups
of good-quality trials, the trials assessing a primarily Lactobacillus-based probiotic formulation, and the trials for
which the follow-up period was less than 4 weeks,

Interpretation: Probiotics used concurrently with antibiotics reduce the risk of AAD and CDI.

Open Medicine 2013;7(2)e56
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Pediatrics. 2015 Apr;135(4):617-26. doi: 10.1542/peds.2014-3407.

Antibiotic exposure in infancy and risk of being overweight in the first 24 months of life.
Saari A", Virta LJ?, Sankilampi U?, Dunkel L*, Saxen H°.

+ Author information

Abstract

OBJECTIVE: Antibiotics have direct effects on the human intestinal microbiota, particularly in infancy. Antibacterial agents promote growth in farm
animals by unknown mechanisms, but little is known about their effects on human weight gain. Our aim was to evaluate the impact of antibiotic
exposure during infancy on weight and height in healthy Finnish children.

METHODS: The population-based cohort comprised 6114 healthy boys and 5948 healthy girls having primary care weight and height measurements
and drug purchase data from birth to 24 months. BMI and height, expressed as z-scores at the median age of 24 months (interquartile range 24 to 26
months), were compared between children exposed and unexposed to antibiotics using analysis of covariance with perinatal factors as covariates.

RESULTS: Exposed children were on average heavier than unexposed children (adjusted BMI-for-age z-score difference in boys 0.13 SD [95%
confidence interval 0.07 to 0.19, P < .001] and in girls 0.07 SD [0.01 to 0.13, P < .05]). The effect was most pronounced after exposure to macrolides
before 6 months of age (boys 0.28 [0.11 to 0.46]; girls 0.23 [0.04 to 0.42]) or >1 exposure (boys 0.20 [0.10 to 0.30]; girls 0.13 [0.03 to 0.22)).

CONCLUSIONS: Antibiotic exposure before 6 months of age, or repeatedly during infancy, was associated with increased body mass in healthy
children. Such effects may play a role in the worldwide childhood obesity epidemic and highlight the importance of judicious use of antibiotics during
infancy, favoring narrow-spectrum antibiotics.

Copyright © 2015 by the American Academy of Pediatrics.



Porqué probioticos en
estrenimiento?

= Estimula el transito intestinal

= Transito colonico mas corto:

= En mujer saludable
Marteau P, et al. Aliment Pharmacol Ther 2002;16:587-93

= Estimula motilidad

= L rhamnosus y B lactis mas insulina estimula la motilidad del
intestino delgado
Lesniewska V, et al. Exp Physiol. 2006;91:229-372



Probiotics in Constipation

® T'rive RCTs: 377 subjects
= Adults, three RCTs, n = 266
= Children, two RCTs, n= 111
= Results:
= Adults, favorable effects with:
« Bifidobacterium lactis DN-173 010
= Lactobacillus caser Shirota
« Escherichia coli Nissle 1917
on defecation frequency and stool consistency
= Children, beneficial effects:
« L. casel rhamnosus Lcr35
not with L. rhamnosus GG

Chmielewska A, Szajewska H.
World J Gastroenterol
2010;16:69-75



BRAIN,
BEHAVIOR,
and IMMUNITY

A CADEMNMIC PRESS

Brain Behav Immun. 2015 Aug:48:258-64. doi: 10.1016/j.bbi.2015.04.003. Epub 2015 Apr 7.

A randomized controlled trial to test the effect of multispecies probiotics on cognitive reactivity to sad mood.
Steenbergen L', Sellaro R?, van Hemert S3, Bosch JA*, Colzato LS®.

+ Author information

Abstract
BACKGROUND: Recent insights into the role of the human microbiota in cognitive and affective functioning have led to the hypothesis that probiotic
supplementation may act as an adjuvant strategy to ameliorate or prevent depression.

OBJECTIVE: Heightened cognitive reactivity to normal, transient changes in sad mood is an established marker of vulnerability to depression and is
considered an important target for interventions. The present study aimed to test if a multispecies probiotic containing Bifidobacterium bifidum W23,
Bifidobacterium lactis W52, Lactobacillus acidophilus W37, Lactobacillus brevis W63, Lactobacillus casei W56, Lactobacillus salivarius W24, and
Lactococcus lactis (W19 and W58) may reduce cognitive reactivity in non-depressed individuals.

DESIGN: In a triple-blind, placebo-controlled, randomized, pre- and post-intervention assessment design, 20 healthy participants without current mood
disorder received a 4-week probiotic food-supplement intervention with the multispecies probiotics, while 20 control participants received an inert
placebo for the same period. In the pre- and post-intervention assessment, cognitive reactivity to sad mood was assessed using the revised Leiden
index of depression sensitivity scale.

RESULTS: Compared to participants who received the placebo intervention, participants who received the 4-week multispecies probiotics intervention
showed a significantly reduced overall cognitive reactivity to sad mood, which was largely accounted for by reduced rumination and aggressive
thoughts.

CONCLUSION: These results provide the first evidence that the intake of probiotics may help reduce negative thoughts associated with sad mood.
Probiotics supplementation warrants further research as a potential preventive strategy for depression.

Conovriaht © 2015 The Authors. Published bv Elsevier Inc. All riahts reserved. e



World Gastroenterology Organisation Global Guidelines

Probiotics and prebiotics

February 2017




PEDIATRIC Probiotic strain, prebiotic, Evidence
Dizorder, action synbiotic R ded d level® Refs. Comments
Treatment of acute = 10™ CFU/cay (typicamy 35— -
sastroenteritis Les 7 aays) * 72733
. — ESPGHAN/ESFID recommendations 2014;
Sgccharomyces boulorci CNCM I- 230730 mg/aay (typicaily 5— 1 72743 ESPG Working Group on pictics.
7as 7 aays) -
Meta-analysiz of RCTs
a - 5 - -
Loctobacilius reuteri DSM 17538 10 o 210" CFU (typically 2 TRIRIE
3—7 gays) 751
ESPGHAN/ESFID: insufficient evidence to
Escherichic coli Nissie 1917 3 721 make a recommendation (methodological
issues)
Loctobocilus ocigophiius 10 = 10°CcFu 3 7277
Loctodacilus gcigophiius and - 10 - ESPGHAN/ESFID: Insufficient evidence to
Bifigobocterium bifidum 3 =10 CFu, for S day= = 272 make a recommendation (no strain
. . . ry = spedfication)
LoctodbocWus ooigophiius and 3 =10 CFU of each organizm 3 72733
Sifigdobacterium infontis for & cays -
; ; ; 1 2 = 10" CFU twice aaily, for
Loctobocilus ocigophilus N
3 days)—effect only in RV 2 72.20)
g g -
racommosus S73L/1, 373U/2, 3733 Siarrnea
Loctodbocus helveticus ROOS2 and 2 72213
L rmomnosus ROD1L - ESPGHAN/ESFID: Insufficient evicence to
= _ . make a recommendation (only one RCT
LO“O_’D_HC\-US ﬂﬂI'NUDKAi" var. waih:le)
bulganicus, L ocidophikus,
Streprococcus thermophilus, 10° cru, 20% cFu, 20° cFU, 2 -
Sifigobocterium oifigum (strainz ana 3 = 20" CFU 72523
LMG-P17330, LMIG-P 173485, LMG-
P 17303, and LMIG-P 17300)
PEDIATRIC Probiotic strain, prebiotic, Evidence
Disorder, action synbiotic Recommended dose level* Refs. Comments
1.1 x 107 CFU) & Clostridium
Bacillus mesentencus and butyricum (2.0 * 107 CFU) and
Clostridium butyncumn and Enterococcus foecalis 3 [72.83]
Enterococcus foecalis (3.17 x10°CFU)
Mixture containing strains of
Locroboailus plantarum,
L bocillus i L obocilus
acdophilus, Lactobocillus ESPGHAN/ESPID: Inzufficent evidence o
delbrueckn subsp. bulgoricus, make 3 recommendation (only one RCT
Bifidobocterium infantis, 3 [72.841 available and no strain identification) )
Bifidobocterium longum,
Bifidobocterium breve and
Streptococcus safivarius subsp.
thermophilius.
Locrtoboaillus acdophilus &
L rhaomnoszus & Bifidoboctenum 3 [72.85]
longum & Socchoromyces bouwlardin -
CNCM 1745
Prevention of LGG 1-2 = 10°° CFU 1 [86.87]
antibiotic-associated ESPGHAN Working Group on Probiotics
diarrhes Saccharomyces boulordiv 250500 mg 1 12}
Prevention of LGG 10'°—10"'" CFU, swice daily 1 123 Metas-analysiz of RCT
ial di h
nozocomial diarrhea 5 iz bifidurn and
7 N 2 s8] -
Streptococcus thermophilus
Infections in children LGG [85-51)
attending day-<care Prevention of AAD in hospitalized patients
centers Loctoboaillus reuteri DSM 17938 1 x 10" CFU/day for 3 months 2 [92.93]
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