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- M Introduccién

Antiguos egipcios de Oriente
Medio

Principios s. XX:

- Asociacion: longevidad y yogur
-Fermentos, microflora, toxinas
-Aislamiento Bifidobacterium
1960: probiodtico
2001: la OMS define probidtico

Avances secuenciacion

Prevenir antes que curar.
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(o M PROBIOTICOS

“Microorganismos vivos que, administrados en cantidades adecuadas, ejercen un
efecto beneficioso sobre la salud del consumidor”.
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PROBIOTICOS

Requisitos:

1) Los microorganismos deben estar vivos y en cantidades adecuadas (suficientes) cuando se
administren.

2) Las cepas deben identificarse genéticamente y clasificarse de acuerdo con la terminologia
mas reciente y designarse con numeros, letras o nombres.

3) Se deben realizar estudios con un tamaino muestral y diseiio adecuados para poder
designar una cepa como un probidtico y usarla en el hospedador al que va dirigido (puede ser
humanos o animales).

4) Las cepas beneficiosas para una condicidon (enfermedad) pueden no ser probidticas para
otra aplicacion. Es decir que existe especificidad.

5) Para que las cepas que han demostrado ser probidticas en modelos animales se puedan
utilizar en humanos deben superar los ensayos clinicos correspondientes seglin la normativa
vigente.



Probiodticos clasicos y probioticos de ultima
generacion

Clasicos: Lactobacillus spp. y Bifidobacterium spp
» Seguras (EEUU)
* Presuntamente seguras (EFSA)

Desarrollo metodologia y herramientas

Nueva era PROBIOTICOS Microorganismos
(necesidades consumidor) beneficiosos salud

W W

Probioticos ULTIMA GENERACION
(productos bioterapéuticos)
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Probiodticos c tima

generacion

asicos vy Probioticos de U

Probiotics Live biotherapeutics
(and next-generation probiotics)
Long history of use, e.g. No history of use, e.g.
Bifidobacterium Akkermansia
Lactobacillus Bacteroides
Saccharomyces Faecalibacterium

Escherichia coli
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Alimentos que contienen probidticos

° Yogur

. Kéfir

. Queso fresco & U
. Chucrut (col fermentada en salmuera tipico de Centroeuropa)
. Kimchi (plato coreano a base de repollo fermentado)

. Jocoque (leche de vaca fermentada tipica en México)

J Kombucha (bebida a base de té fermentado)

. Encurtidos (aungque no todos)

J Miso (soja, cebada o arroz integral fermentados con un hongo)
. Natto (soja fermentada, tipico de Japdn)

. Kvass (remolacha fermentada, tipico de Europa del este)

. Tempeh (soja fermentada tipico en Indonesia)
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Prebioticos

Los prebiodticos son componentes dietéticos no digeribles que benefician la salud del
huésped mediante la estimulacion selectiva del crecimiento y/o actividad de ciertos
microorganismos.

» Hidratos de carbono (olisacaridos y polisacaridos) no digeribles
* Fibra: celulosa, hemicelulosa, pectinas, mucilago y goma, asi como
el almiddn resistente

Caracteristicas:

1. No ser digeribles por las enzimas del tracto gastrointestinal
2. No ser absorbibles

3. Mejorar la inmunidad del hospedador impidiendo la invasion
por patégenos.

4. Estimular el crecimiento selectivo de algunas cepas
bacterianas.

5. Se capaz de modular la microbiota intestinal
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Los psicobioticos son bacterias beneficiosas (probidticos) o el sustrato para dichas
bacterias (prebidticos) que influyen en las relaciones bacteria-cerebro y que confieren

beneficios para la salud mental a través de la microbiota intestinal.

* Ansioliticos y antidepresivos
* Ejeintestino-cerebro
* Incégnitas

Dosis-respuesta
Efectos largo plazo
Mecanismos

Investigaciones actuales:

Alzheimer, Esclerosis Amiotrofica Lateral,
Trastorno del Espectro Autista, depresion,
ansiedad, estrés, Encefalopatia Hepatica, Diabetes
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o Il Postbioticos

Un postbidtico es una preparacion de microorganismos inanimados y/o sus componentes que
confiere un beneficio para la salud del huésped. En definitiva, son microrganismos muertos
pero que si tienen accion sobre la salud

Se han hecho diferentes estudios en humanos empleando postbidticos en enfermedades
como diarrea cronica, enfermedad inflamatoria intestinal, infeccion por Helicobacter pylory,
asma, tuberculosis o estrés entre otras.
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o N Simbioticos

Un simbidtico es una mezcla que contiene microorganismos vivos y sustrato/s
utilizado/s selectivamente por los microorganismos del huésped que confiere un
beneficio a la salud del huésped.

1) Los simbidticos complementarios: tanto el probiético como el prebidtico que
componen el simbidtico funcionan independientemente para aportar
beneficios para la salud.

2) Simbidticos sinérgicos: probidtico y prebidtico trabajan como un equipo para
aportar beneficios a nuestra salud. Es decir, que el prebidtico es el sustrato
del probidtico.
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Probioticos como tratamiento de
diferentes enfermedades: Depresion

Reference Sample Strain Study design Duration of M ement Key findings and conclusions
characteristics intervention

Alkasheh et 40 MDD patients. Double-blind 8 weels 80 onsumption of probiotic supplement improved BDI scores
al. [46) Ages 20-55 years randomized. placebo-

controlied tna
Benton et ) 124 heaithy humans. L cosei Couble-blind 3 weels No effect of probiotic on POMS results. Consumption of
(42 Avg. age 62 years randomized. placedo- probiotic-containing yogurt improved self-reported mood of

controlied tny

was intially poor

L hetveticus Double-biind 12 weeks

Chung ¢t NO significant effects ot SF
[44) randomized. placebo- SRT, VLT, RVIP. Consumption of probiotics did improve DST, SRT, VLT, RVIP, and
controlied tnal Stroop tasks scores
Gruenwaild et 34 adults suffering L ocidophilus and B Pre- and post- 6 months PNQ EWL Subjects’ general condition improved by 40.7%. 73% of
al ] from stress or &fidum and longum NIEVeNtIon ssessment PAMLCIPANts rated the effect of treatment 33 "good”™ Of “very
ehauston. Mean age
44 years
Hilimire ¢t 3 710 young aduits Unicnown N/A BFL SPAL.23 Consumption of fermented foods containing prob
50 Mean age 19 years on fermented food negatively associated with symptoms of soal anoety and
consuMPLON, NeUrotiasm nteracts with neuroticssm 1o predict a3l aruoety symptoms.
and s00al aruoety Those at higher genetic risk for social aruoety disorder (indexed
by high neurotiism) show fewer s0Gal anoety symptoms when
they consume more fermented foods
Marcos ¢t 3 136 healthy students. L cosel Prospective. randomaed. 6 weeks STA No signeficant effects of probeotics on anoety levels. Probeotics
Age 18-23 years controlied. paraliel study did modulate lymphocyte and CDS6 cell counts
iet 55 healthy Caucasians Double-blind 30 days HADS, HSCL-90 Consumption of probiotics reduced global sevenity index of the
ean age 43 years randomized. controlled PSS, CC HSC depression. and anger-

paraliel study

Messaoudi et L helveticus and 8 Double-blind days HADS. Consumption of probiotics
al. [47) ongum 2ed. controlled
paraliel study
L cosei Double-blind 2 months 8DL BAI onsumption of probiotics significantly improved BAl scores. No
randomized. placebo- on BDI scores
controlied pdot study
Steenbergen B loctis and L 4 weeks LEIDS-r Consumption of multispecies pe
et al [45) healthy young adults.  ocidophilus, brevis overall cogritive red Cular 2gQressey

Mean age 20 years cosed loctis. and and ryminative thoug
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Probiodticos como tratamiento de
diferentes enfermedades: estrés

Authors and
year

Marcos et al.,
2004 [19]

Diop et al.,
2008 [22

Langkamp-
Henken et al.,
2015 [17]

Rao et al., 2009
[25])

Simren et al,,
2010 [28]

Sample
size and
characteristics

| 155 Healthy

students aged
18-23 years
old

37 Healthy
volunteers 18-
60 years old

583 Healthy
undergraduate
students
average age 20
years

39 Patients
with CFS aged
18-65 years old

74 Adults with
IBS; average
age 44

Study design

|'rn_\'\-dl\'c.
randomized,
placebo controlled
and parallel study

Randomized
double blind
placebo-controlled
study

Randomized
double blind
placebo-controlled
study

Randomized
double blind
placebo-controlled
study

Randomized,
double-blind,

controlled study

Duration

6 weeks

3 weeks

6 weeks

8 weeks

8 weeks

Strains and cell-density
(Colony-Forming Units,
CFU)

1x10" CFU/ml of L.
delbrueckii subsp.
bulgaricus, St. salivarius
subsp. thermophilus (1x 10*
/ml), L. casei DN114001
(1x10* /ml)

3x10° CFU/g of L.
acidophilus Rosell-52 and
B. longum Rosell-175 (all
same cell-density)

3x10" CFU/g of: B. bifidum
ROO071, B. longum ssp.
infantis R0O0O33 and L.
helveticus R0O052 (all same
cell-density)

24 x 10" CFU/g of L. casei
Shirota 9029

5x10° CFU/ml of: L.
paracasei subsp. paracasci
F19, L. acidophilus 1.a5,
and B. lactis Bb12 (all same

"o .

Modality of
administration

- Milk

Sachets

Capsule

Sachet

Milk

Psychological
symptom /
Scale

Stress / STAI

Stress / Sl
(VAS)

Stress / S
(VAS)

Anxicty /
HAD

Anxicty /
HAD

Outcome/key
findings

Unchanged

Unchanged

Improved

Improved

Improved



Probiodticos como tratamiento de
diferentes enfermedades: TDAH
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En la siguiente tabla se muestran diferentes estudios en los que se muestran qué cepas se
encuentran alteradas respecto a pacientes control.

No. Study Gut microbiota profiles

©

Aarts et al. [12) hylum:

Actinobocterio

Toer:

lostndioles

amily:

Rikenellocece. Porphyromonodocece
Genus:

1: Bifidobocterium, Eggerthello

O
Oa

s e

2 hang et al. [9) Family.
1: Peptostreptococcocece’, Moraxellocece®, Xanthomoncdaceae®, Peptococcacece”
i: Alcoligenaceoe®
Genus

i: Foecalibacterium®, Diolister®, Lochnoclostridium®, Sutterella®

3 Prehn-Kristensen et Family:
al. (14 1: Newserio, Bocteroidocece
Genus

1: Neisseria
i: Prevotello

OTU level

1: Bacteroides OTU_7. Bocteroides OTU_577
4 Wang et al. [10] Phylum:

1: Fusobocteria

Genus:

1: Fusobocterium

Species

X 1: Bocteroides uniformis. Bocteroides ovatus, Sutterello stercoriconis
www.ephedraformacion.com 1: Bacteroides coprocola
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Probiodticos como tratamiento de
diferentes enfermedades: obesidad

Table 1. Detailed summary of the selected studies included in the revision

Inter

Author Year, Country Population Design Intervention Control Strains & Doses Period Results
Body weight, BMI
< waist and hip
n= K
w(iG) = &3 circumferenoes
:;‘llt'-.mtk- and 200 g/ day of m““"‘
Somaied 200 g /day of ;""ﬁ‘nh-, Y Lactobacilluy gassens (p < 0.001). In the
Kadooka etal [2] 2010, Japan R Multi-conter RCT-DB - SBT205% 12 wewks active group the
Visceral fat fermented malk without Lactobacillus < ¥ CFU/ 100
£1.2-1785 com?® gassert SBTNAS (3 x 107 CRU/10 g) visceral and
BMI M“‘ﬂwul
2207 kg/m* subcutancous fat
Age .\‘LJ\\’;rah arcas dexreased
signd ficantly
(r <001)
(1) 100 g of control
yogurt + 10 g of
1.9 = 10* CFU :&o ugru!:unlh"
mcrovnapsulated fenences in y
:11?::- " (1) Yogurt with B‘-H-.-.tnr weght were
GO = 14 P"*\"‘""‘ 1 Lactobacillas observed at baseline
. 1 Adults (male and .. () Yogurt with = avabopvealus 1 or endpoint across
Omar ot al. [24) 2013, Carada v Uk" Cross-over RCT-D8 problotic 2 Control yogurt () 100 g of controd 13 weeks the threw treatmemnits
BMI 25-32 kg/m? Both groups were yogurt + 10 g of Significant
Age: 18-40 years put on dxt 1.08 x 10° CFU reductions in total
mxrovncapsulated fat mass by 3% from
FAL-xtive baseline (p = 0.05)
Lactobacallus
fermaen!uwm
No significant
reduction in weight
amaong, the
n=128 2 capsules/day of Lactobacillus COMPArson roups
n(iG) = 62 probiotic « moderate rhawm o s Segnificant
m(CC) = 63 AACBON of ererRy COMOCLITH (LPR) InZera ton betwern
Sanchez et al [25) 2013, Canada Healthy adults (male  RCT-DS in the first 12 weeks Placebo (142 = 10* CFU) 24 wevks sy anad ntery emitaon

and female)

BML 2941 kg/m?
Age 1855 yoars

followed by
2 weeks of
mantenance

with 300 mg of one
mix of oligofructose
and inalin (000, vv)

Warght boma in female
in the infervention
Eroup was
significantly hagher
than those of placebo
group (p = 0.020)
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Study design

Double-bind
Placobo-Controlied
Trind

Double-bind
Placebo-Controlied
Triad

Double-bind
Placebo-Controlled
Trad

Randomized
Double-biind
Placebo-Controliod
Trad

Randomized
Double-bind
Placebo-Controlled
Triad

121

Diagnostic
criteria

ADININDS-

(NINDS-ADRDA
crieray)

Subjectve

complants
(MMSE, 22-27)
MCl (RBANS
<41)

MCI (CSM-5)

MCI (MMSE
222)

Age (M & SD)
PRO CON
7767+ 82.00 £
262 1.69
7070+ 80574
1.72 .79
762 % 785%
8.1 80
615+ 616+
653 637
68.0 692 %
£5.12 7.00
6134 €09
7.7 69

Seox ratio (M/F)
PRO CON
624 624
ns 1013

/ /
031 3030
20730 1436
121 20720

Probiodticos como tratamiento de
diferentes enfermedades: Alzheimer

MuRplo (Lactobacikus
acdophius, Lactobaclius
casel, Biidobacterum
bifidum, Lactobacilius
formentum)

Muttiple (Lactobaciis
formontum, Laciobaclus
plantarum,
Biidobactenum lactis
Lactobaciius acdophdus,
Bifidobacterium bifidum,
Biidobactonium longum)
Muliplo (Lactobaciius
acidophius,
Bifidobactenium bifidum,
Béidobacterum longum)
Sole (Bifdobacienum
breve Al)

Sole ([Biidobacienum
brove Al)

Sole (Lactobacdius
plantarum C20)

Sole (Bifdobactertsm
broveAl)

8x 100
(CFuq)

Ix 100
(CRUvg)

6x 107
(CFuvg)

»2.0 x
10%
CFud)

»20 x
10%
(CFud)
=10 x
10%
(CFuvg)

»2.0 x
10"
(CFuvd)

outcome

MMSE

MMSE

REBANS
MMSE

REBANS
MMSE

VT ACPT
DOST

RBANS

outcome

TAC GSH

hs-CRP

TAC GSH
MDA NO

TAC GSH

hs-CRP

hs-CRP

JMCS

PRO, probsotcs group: CON. control group; AD, Azheimer’s disease; MCI, mid copnitve imparment. NINCOS-ADRDA, Natonal insstute of Neurclogical and Communicative Disoases and Stroke//Alzheimer’s Disease and Related
Disorders Association; DSM-S, Disgnostic and Statatical Manual of Mental Disorders, 5th editon; CFU, colory-forming units; MMSE, Mini-Maental State Exarmination; TAC, total anti-oxidant capacty: GSH, total ghutathions; MDA,
malondiaidotyydo; hs-CRF, high-sersitamty C-reactve proton; NO, nitng ande; TYM, tes! your memory; RBANS, Repootablo Batiory for the Assessment of Neuropsychologcal Status; VLT, verbal loaming tost, ACPT, auditony continuous
perdcrmance test; DST, digt span lest; JMCIS, Japanese version of the MCI Screen
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Probiodticos como tratamiento de
diferentes enfermedades: Parkinson

Study

Study design

Doubile-bind
Placebo- Controlied
Trad

Doubile-tiind
Placebo- Controlied
Trind

N  Diagnostic
criteria

40 PO (modfied
Hoohn-Yars

120 PO (UK Bran
Bark criteria and
Rome W criteria)

Age (M & SD)
6080 7565
564 965
718+ 605+
7.7 103

Sox ratio (M/F)

4139 2416

Type of
Probiotics

Mool
Lactobacdus

Biidobactorum
rfants)

Mo plo
Sreplococcus
salvanus subsp
thermophus,
Enterococcus
fa0cm,
Lactobacius
rAamNOsUs,
Lactobaciius
acdophius,
Lactobaclus
plantarum)

Duration Dose Primary  Secondary

(weeks)

12

120
mg'd

25‘
10"
CHUg)

outcome

Bioating:
Constipation

outcome

Non-motor
symptams

3 or more

Main findings

Treatment with
probiotics could

abdormnal pain
and bioating as
much as with
imebutine, but
loss for
CONBIPAtIon with

evatuaton,

rmobutne
showed Detter
rosults

The
consumption of
a fermented milk
Containing
multipie probotc
strars and
probiotic foer
Was SuUperor 10
placebo in
impeoving
conatipation in
patents wath PO,
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