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Probioticos

“Microorganismos vivos que, cuando se administran en
cantidades apropiadas, confieren al huésped un
beneficio para la salud”

FAO/OMS 2001
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Composicion de la Microbiota Intestinal
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Actinobacteria

GIORIA

Los géneros notables incluyen Bacillus,
Enterococcus, Streptococcus, Staphylococcus,
Listeria, Lactobacillus (en la clase Bacilli),
Clostridium (en la clase Clostridia) y Mycoplasma

(en la clase Mollicutes).

Una de las especies del género clinicamente mas
importantes es el Bacteroides fragilis.

Las especies del género Bifidobacterium
desempeian un papel fundamental en la regulacién
de la actividad intestinal normal, principalmente en

bebés lactantes.
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Especies bacterianas aceptadas como probidticos

Lactobacillus: Bifidobacterium:
Acidophilus Adolescentes
Casei Animalis
Fermentum Bifidum
Gasseri Breve
Johnsonii longum
Paracasei . |
Plantarum {@:: y
o
Rhamnosus TS
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Flora bacteriana buena y mala

A
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Papel de la microbiota en la salud

resistant SCFAs
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Backhed et al. Cell Host & Microbe 15, 2012
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Hormones

Neuro-
transmiters

Enteroendocrine ?
cell

Gut microbiota

Eje microbiota-intestino-cerebro

1 - Linfocitos: acciones endocrinas o paracrinas
2 - Terminales sensoriales neuronales:
activacion por péptidos intestinales

3 - Neurotransmisores o sus precursores:
efectos endocrinos o paracrinos

4 - Activacion del hipotalamo, amigdalay
cortex insular

5 — Corticosteroides: liberados como resultado
de la activacion del eje hipotalamico-pituitario-
adrenal (HPA)

6 - Activacion eferente neuronal: reflejo
colinérgico antiinflamatorio" y/o la activacién
simpatica

R

Montiel-Castro et al. Front. Integr. Neurosci., 07, 2013
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Disbiosis y enfermedades

- Enfermedades del intestino

Sindrome de malabsorcion

Enfermedades malignas: cancer colorrectal
Enfermedad inflamatoria intestinal
Sindrome del intestino irritable
Enfermedades diarreicas

Infeccion por Clostridium Difficile

- Otras enfermedades

Anomalias del.

Malignas: cancer de higado, cancer de mama
Complicaciones del higado: cirrosis
Afecciones alérgicas

Trastornos autoinmunes (DM1, artritis, etc.)
S je intestino-cerebro

s trastornos neurolégicos

~ Obesidadyotros transtornos metabélicos

Sindrome de fatiga crénica
Enfermedades periodontales
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(NEISH, 2009; SOMMER; BACKHED, 2013)



GIORIA
SIAN o

Microbiota intestinal y obesidad
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B Obese
. gut microbiota

Altered composition
Altered fermentation
*  Increased energy harvest
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Microbiota-nutrient
interaction

Positive
Feedback
Loop
/J - o2
A
t Glucose-stimulated , I Nutrient
insulin secretion Intake

Obesity & Metabolic Syndrome

(Hypertriglyceridemia, NAFLD, Liver and Muscle Insulin Resistance)
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El aumento de acetato conduce a un
aumento de la ingesta de alimentos,
desencadenando un ciclo de

retroalimentacion positiva que
impulsa la obesidad y la resistencia a
la insulina

Sindrome Metabdlico

Perry et al. Nature. 2016 Jun 9; 534(7606): 213-217
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Probioticos




TABLE 1 | Effacts of probiotics on gut microbiota of animals and their physiclogical outcomes.

Dahiya et al. Frontiers in Microbiology 2017, 8 . Article 563

Probiotics Animal model Influence on gut microbiota Metabolic outcome Referance
VELA3 CSTWEBET HFD and ) Fimmicutes, Bacleroideles, and bifidobaclana. = NC on J Body weight (BW), food intake and adiposity, + insulin~ Yadav etal, 2043
obvob mica factobacil sensitivity, glucose tokranca, production of GLP-1 and
SCFA butyrate
L. curvatus HYTE01 and CETBLE HFD mice WC in Amicutes and Bacleridelos. Phylum Vermucomicrobia J BW and fat accumulation, plasma insulin, leptin, total Parketdl., 2013
L. Piantarum Ky1034 was absant and | Protecbactena. ¢ Four Species balongingte cholasterol {TC) and iver toxicity biomarkers and
the Ruminococcacess and Lachnospiracaaa famiies of the adipose fissua, | pro-inflammeatory ganes in adipose
order Clostridiales and phylum Firmicutes. 4 endopenous tizsie while + fatty acid oxidation ganes in lver
B. psaudolongum was found highar
L. salivanius UCC118 CETBLAJE HFD mice WC in Armicutes, + Bacteroidafes and Proteobactena and | Mo afterafion in metabolic profies Murphy ot al, 2013
Aclinobactaria
L. salivanus UCCT1E CSTBLAJE HFD mice % In proportons of Bacteroidetes and Feptococcaceas and | BW at appropriate fime Clarke at &, 2013
significantty | in population of Akencliacase and
Forphyromonadacseas
L. coryniformis CECTST {1 CSTBL/E HFD mice t Lactobaciius spp. clustar | Plasma glycaamia, insulin resistance and LPS levels Toralet al, 2014
and improves gut permeability.
L. casai NCDC 19 CSTBL/E HFD mice NC in total bacterial counts, Eubactenum rectale-Ciostridim | BW epididymal fat, blood glucoss, plasma lipids and Rathar ot al, 2014
coccoides and lactohacili-Entarococcus (LAB) groups. leptin; 4 adiponectin
Significant 4 in population of bifidobacfena was obsanved
L. brevis OKGE Co7BLE] HFD mice % Bifidobactera population | Body and epididymal fat, | NF-«B actvationand LFS~ Kimetal, 2015
production. | Pro-inflammatory cytokines
L. rhamnosus NCDCAT High fat diet fod and % Bifdobactena and lactobacili proportions ¢ Glucose tolarance, blood giucose; plasma insulin, Singh etal., 2016
streptozotocin traatad ghycosylated hemoglcbin, FRA, TGs, sarum lipids and
Wistar rafs cholesterol, cidalive siress. + GLP1 and adiponectin,
| pro-inflammatory cytokines and propionate in cascum
Probictic mixtura (L. salvariss CETBL/E] HFD mice % Bactaroidates, Restores the adundance of Aikenalaceas | | BW and adiposity with improvament in insiin Alard et al., 2018
33, L. rhamnosus LMG Lactohacilacass. Probiotic treatment induced a modification in resistanca, | adiposa fissua inflammation, 4
5-28148, B. animalis subsp. the bifidobactenal popuiation: B. psaudolonguim was no lonpar dyslipidamia through adiposa tissue immung
fachs LMG P-28149) dotected thaf was present in HFD group. | call-remodaling
Lactobaciius-L auconostoc-Pediococcys group. Restoration of
A muciniphia after treatment
L. plantanim HACH CETBL/E] HFD mice % Lachnospiracaae, | Defembactaraceas, Mucispinium and | BW gain and mesantenc fat waight, blood glucosa, Parket al, 2017

L actobaciisceas with NC in propariion of Firmicutas and
Bacleroidates

TG and triacylglyceral, 4 Ipid oxidative ganas




SIAN LORIA

TABLE 2 | Effect of probiotics supplementation on human gut microbiota and their metabolic outcomes.

Probiotic and subject Study Design Influence on gut microbiota outcome Reference
L. rhamnosus GG, ATCC 53103 Doubla-blind placsbo controfied Mo clear cut study on gutffiecal microbiota The authors proposed that the reduction in BW was Lucio at &, 2040
pregnant women and childnen Mothars: 4 woeks before delvar due to posiive modulation of gut microbiota by

Childran: & months aftar birth probictic during the critical development period.
L. saiivanus | 5-33 obese Double-blind placebo controliad + Bactaroides-Fravotefa-Porphyromanas group to Feeding stran might have modified the fecal Larsan et al., 2013
adolascants 12 woeks Frmicutes balonging bacteria, including Clostrdium microbiota in obesa adolescents by a mechanism

cluster XIV, Blautia coccoides_Fubactana rectale and that is not associated to metabolic syndrome.
Aasebuniz infestinalis group. NG of ingestion on
Clositridum cluster IV, F prausnitai,
Enferobacienacess, Enfarococous, Lactobacillus, and
Bifidobacterum group
Probaotic (5. thamophies, Double-blind, placebo controfiad + B. brovs, B. facfis, L. rhamnosus, and L. plantaruem. | | Weight, wast drcumference and + n Lo ot &, 2014
L. plantanwm, L. acidophius, B wacks FArmicutes/Baclaroidates ratio was alsc obsanved upon HOL-chofastarol. Change in body composibion is
L. rhamnosus, B. lactis, B. longum treatment. posithely related to lovels of LPS and L planiarum
and 8. brave) and Bofufsushosan
harb, subjects having
BMI = 25 kg/m® and waist
circumfarance » B5 cm weare only
ncluded in the study
L. salivarius UBL S22 and Prebotic Double-blind, placebo controliad + lactobacii and | E coff after intervention perod. Improvament in serum TGS and lipid profile with L Rajkumar et &, 20415
Fructoligosacchanide healthy 6 weacks in inflammatony cytokines
human voluntears

™

-

Dahiya et al. Frontiers in Microbiology 2017, 8 . Article 563
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SIAN ORIGINAL ARTICLE

Regulation of abdominal adiposity by probiotics
(Lactobacillus gasseri SBT2055) in adults with obese
tendencies in a randomized controlled trial

. . Y Kadooka', M Sato?, K Imaizumi?, A Ogawa', K Ikuyama?®, Y Akai*, M Okano®, M Kagoshima®* and
I Tsuchida®

ensayo de intervencion doble ciego, aleatorizado, controlado con placebo

sobrepeso y obesos

33 a 63 anos de edad

grupo control (n=44) y grupo placebo (n=44)

.
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: mkfiJSBTZOSS en leche fermentada

12 semanas
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Table 2 Abdominal fat areas

@ European Journal of Clinical Nutrition (2010) 64, 636-643
© 2010 Macmillan Publishers Limited Al rights reserved 0954-3007/10

www.nature.com/ejcn

ORIGINAL ARTICLE

Regulation of abdominal adiposity by probiotics
(Lactobacillus gasseri SBT2055) in adults with obese
tendencies in a randomized controlled trial

Y Kadooka', M Sato?, K Imaizumi®, A Ogawa', K Ikuyama®, Y Akai®, M Okano®*, M Kagoshima® and

T Tsuchida®

Parameters Values Groups wo w12 Group-by-time
Group
Visceral fat (cm?) Measured Active 127.3 (119.7, 134.9) 121.5 (130.2, 112.8) i ##
Control 119.3 (112.8, 125.8) 120.7 (114.0, 127 4)
Change from W0 Active — -5.8 (-10.0, -1.7) #
Control — 1.4 (-2.2, 5.1)
Subcutaneous fat (cm?) Measured Active 222.2 (196.9, 247.5) 214.8 (189.4, 240.3) i #
Control 227.8 (204.4, 251.2) 226.5 (204.0, 249.1)
Change from W0 Active — -7.4 (-11.6, -3.1) #
Control — -1.3(-4.9, 24)
Total fat (cm?) Measured Active 349.5 (322.5, 376.6) 336.3 (309.5, 363.2) i ##
Control 347.1 (321.3, 372.9) 347.2 (321.9, 372.6)
Change from W0 Active — -13.2 (-20.5, -6.0) ##
Control — 0.1 (-5.7, 6.1)

Values are means (95% confidence interval (Cl)). Within-group comparisons between week 0 (W0) and W12: *P<0.01. Between-group comparisons: *P<0.05,
**P<0.01. Group-by-time interaction (‘Group-by-time’): *P<0.05, **P<0.01. Group-effect ('Group’): not significant.
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CLINICAL TRIALS AND INVESTIGATIONS

SIAN The Additional Effects of a Probiotic Mix on Abdominal

Adiposity and Antioxidant Status: A Double-Blind,
Randomized Trial

. al &l 4 P o - + § L) ! J s . ~ )

Aline Corado Gomes', Ravila Graziany Machadn de Sousa”, Patricia Borges Botelho', Tatyanne Leticia Nogueira Gomes',
e o 2 e i
Partricia Miveira Prada-, and Joao Felipe Mota

Ensayo aleatorizado, doble ciego
[ [ @

sobrepeso y obesas

20 a 59 anos de edad

grupo control (n=21) y grupo placebo (n=22)

8 semanas

- wlactobacillus acidophilus LA-14,
ctobacillus casei LC-11, Lactococcus lactis LL-23,

Bifidobacterium bifidum BB-06, y Bifidobacterium lactis
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TABLE 1 Body composition before and after treatment with dietary intervention or a dietary intervention plus probiotic mix in women with overweight and obesity

Dietary intervention (n = 22) Dietary intervention + probiotic mix (n = 21) Intervention effect
Mean Mean

Baseline Week 8 change P? Baseline Week 8 change P pt Effect (95% Cl) P©
BMI (kg/m? 33+ 460 3261 £4.53 =(.72 0.00 N70+390 N24+3.06 =045 0. 041 =049 (=324 tp 2.25) 0.1
Weight (ko) 8355 £13.4 B2R3+1300 =095 002 7658 +004 7560+10.24 =(.08 0.02 018 =364 (-11.24 1o 3.95) 033
WC (cm) 97.50 £1040 94181024 -3.32 0.00 9395+ 837 BBBD=T.26 -b.14 0.00 033 1.81 (013 to 3.50) 0.03
Body fat (%) 4882 +4.30 4803+ 48 =079 002 4856+ 478 4737 +5.00 =1.18 0.00 0.4 =1.08 (=391 10 1.73) 043
FM (ka) W7I+E23 J005+7.35 -0.68 029 B30+£732 34065+ 7.52 -1.33 0.00 080 =193 (-7.02 10 3.15) 044
FFM (%) 4068 +473 5036+ 4.09 (.68 00 979+409 5092+ 4.76 113 0.00 079 =094 (=1.79 tp 3.69) 048
FFM (kg) .37 £674 NAEX652 0.00 N 786+ 365 B4 (.33 0.26 0.00 =113 (—4.68 tp 2.47) 052
Android (%) 536 +3.35 5305+3.23 =13 0.0 HMB0+336 5350+4.14 -1.20 0.0z 0.8 003 (=232t 239 nay
Gynoid (%) 5398 =50 5270542 —1.22 0.00 5395 £ 466 0313470 -0.81 0.00 056 =1.92 (512 10 1.26) 0.23
WHR (.61 +0.08 050+0.06 =0.02 0.00 060+ 0.08 057005 -0.03 0.00 D&y 0.07 (0.00 to 0.02) 0.02
Conicity index 123 £ 007 119007 -0.03 0.00 1222007 1.16+0.06 =0.05 0.2 0.7 0.02 (0.00,0.04) 0.03

Values are presented as mean * standard devation,
*[ifference between baseine and end pont. A vaiue obtained from paired f-testWiicowon matched-pais signed-rank test for the within-group comparisons.,
"Homescedasticty test between groups on baseling.
“Obtained from unpaired Student's f-test or Mann-Whitney test, as statistical difference between changes (01 vs. DI+ F). The effect of the probiotic mix associated with dietary infervention on the variables measumd
was examingd using ANCOVA with adjustment for the screening/basafine observation.

FFM, free-fat mass; FM, f2 mass; WE, waist circumference; WHR, waist-to-height ratio.
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V- de la adiposidad abdominal
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TABLE 5 Oxidative and inflammatory parameters before and after treatment with dietary intervention or a dietary intervention plus probiotic mix in women with
overweight and obesity

Dietary intervention (n = 22) Dietary intervention + probiotic mix (n = 21) Intervention effect
Mean Mean

Baseline Week 8 change  P® Baseline Week 8 change  P® p® Effect (35% ClI) FF
CAT (U/mg) 8.10 £2.01 1172205 -092 0.15 820+ 1.26 1711+115 -049 065 0.6 030 (—0.50 to 0.11) 0.44
S0D (U/mg) 088 £1.94 6.28+190 0.40 (.05 030250 131689 195 000 010  —062(-279101.54) 0.26
GPx (U/mg) 042 £0.12 0.34+0.10 -0.07 0.00 032+0.13 037 £0.11 0.05 004 03 —0.12 {-0.22 10 0.02) 0.01
MDA (nmol/mL) 016 =0.04 0.16 = 0.04 0.00 0.84 018+ 0.25 021 =0.28 0.02 039 000  —001 (=013 10 0.10) (.81
LPS (EU/mL) 0.80 £0.44 0.95+ 060 0.09 0.49 067 0.11 065 £0.11 0.02 034  0.00 0.08 (—0.26 1o 0.44) 0.62
IL-10 (pg/mL) 460 £ 4.34 453314 -0.12 0.88 307 £ 1.66 3.90 £1.64 039 015 000 -129(-334100.74) 0.20
IL-6 (pg/mL) 132 = 1.81 0.680 = 181 —().54 0.0/ 058+ 0.27 (.58 = 0.31 0.00 094 000 —198(-4.15100.18) 0.07

TNF-c. (pg/mL) 249 +0.89 201078 -0.42 0.07 172+ 0.44 188 20.37 0.16 024 000 -0B84(-14710-020) 0.01
ADIPO (ug/mL) 3059 +20.76  38.44+ 2993 2.04 060 33722978 36332746 261 063 0N 392 (—19.27 10 23.11) 0.68

Values are presented as mean + standard deviation.

*Difference batween baseine and end point. P value obtained from paired -testWilcowon matched-pars signed-rank test for the within-group comparisons.

"Homoscedasticity test between groups an basefine.

“Obtained from unpaired Student's t-test or Mann-Whitney test, as statistical difference between changes (DI vs. DI+ P The effect of the probiotic mix associated with dietary intervention on the vanables measured
was examined using ANCOVA with adjustment for the screening/baseline obsarvation.

ADIFO, adiponecting CAT, catalase; 50D, superoxide dismutase; GPx, glutathione peroxidase; IL, intereukin; LPS, lipopolysaccharide MDA, makondizidehyde, THNF-x, tumaor necrosis factor-z.
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Scientific Documentation

Bifidobacterium animalis ssp. lactis 420 (B420™) for metabolic
health — a decade of research

N

2008 & 2016 2011-2015 2015 2013-2016
Cell culture studies: Mouse studies: Mouse studies: Clinical study:

B420™ improves B420™ improves B420™ + Litess :® B420™ with or without
epithelial barmer metabolic health Ultra improves Litesse® Ultra controls body
function and gut bamer metabolic healih fat mass

function

FPutaala et al. Amar et al. EMBO Garidou et al. Stenman et al.
Res Microbiol 2008 Mol Med 2011 Cell Metab 2015 EBioMedicine 2016
Mokkala et al. Stenman et al.
MNutr Res 2016 Benef Microbes
2014

Stenman et al.
Diabetol Metab

Syndr 2015
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Research Paper

Probiotic With or Without Fiber Controls Body Fat Mass, Associated With @cﬂwssMark
Serum Zonulin, in Overweight and Obese Adults—Randomized

Controlled Trial# ¥

Lotta K. Stenman **, Markus J. Lehtinen ®, Nils Meland ®, Jeffrey E. Christensen €, Nicolas Yeung?,

Markku T. Saarinen ®, Michael Courtney €, Rémy Burcelin , Marja-Leena Lihdeaho ¢, Jiiri Linros ¢, Dan Apter |,
Mika Scheinin & Hilde Kloster Smerud ®, Aila Rissanen ™, Sampo Lahtinen ?

ensayo de intervencion doble ciego, aleatorizado, controlado con placebo
255 participantes

sobrepeso y obesos
18 a 65 afos de edad

} Control: microcrystalline cellulose (MCC)

D Probiotic: B420™ + MCC FolowAID

+1 month

Baseline
6 Months

) Prebiotic: Litesse® Ultra polydextrose

} Synbiotic: Litesse® Ultra + B420™
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= B420™
= 12 g microcrystalline cellulose
= 10'0 CFU/day B. lactis 420

m | jtesse® Ultra
= 12 g Litesse® Ultra polydextrose

== | jtesse® Ultra + B420™
= 12 g Litesse® Ultra polydextrose
* 10'9 CFU/day B. lactis 420

== Placebo

* 12 g microcrystalline cellulose (no energy; less

fermented)
Smoothie contains 130 kcalday

Stenman et al. EBicMedicine 2016
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Intention to Treat Per Protocol
Sverall ANCOVA P=0.48 verall ANCOVA P=0.085
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—>Reducion en 4,5% (-1,4 Kg) de grasa corporal comparado con placebo
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-> Efecto concentrado en el area abdominal

Effect concentrated to abdominal area

Per Protocol Per Protocol

Overall ANGOVA P=0.10
_&.. Sl ) ¢,
% & FE'_U?L&?: (-1.2 kg) . P = 0.047 . 2.7% (-2.6 cm)
10 R
= 8 ] .
i T E 2
o o eese— ; ;
E 4 R S e M |
e | = Lo )
€ 2 £ 0 Statistical analyses:
£ . 1 - | 1 ANCOVA values
; i g ™ 4 Factorial analysis
=2 £ -2
2 4| g 3
S 8 4
2 3 z - -
I 38 8 { 1) (B
B 3 E* . E b Ea
o
g =
wng 2279 | 6.3% (-1.2 kg) 3 s 2.4% (2.4 cm)
T ]
! ] |

. P=0.004

Stenman et al. EBicMedicine 2016 20



GIORIA
SIAN o

Lean body mass Body weight
Per Protocol population Per Protocol population
T 1 i 12} | i BP= } M =1 ;|' A :l' { AL —1 H
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Stenman et al. EBicMedicine 2016

- Reducién en 1,2 Kg de peso corporal comparado con placebo



Energy intake
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- B420™ solo o con
polidextrosis reduce la
ingesta de energia
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Probioticos

v

Tratamiento o prevencion” @
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Gracias por su atencion!
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