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ARE WE REALLY 100% HUMANS?
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SCHEMATIC ECOLOGICAL INTERACTIONS OCCURRING
IN THE HUMAN COLON

polysaccharides not degraded
by host enzymes

(o e
Host Nutrients /'

The comprehension of interactions occurring in the human gut
between the microbiota, diet and the host will open the door to new
nutritional approaches and treatments
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billions of microbes

Chassard &Lacroix. Curr Opin Clin Nutr Metab Care 2013, 16:453-460
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Schematic summarising changes in the composition of the gut
microbiota through different life-stages
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LA MIODULACION NUTRICIONAL DE LA MICROBIOTA INTESTINAL MATERNA
INFLUYE EL DESARROLLO DEL TRACTO GASTROINTESTINAL INFANTIL
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THE COMPOSITION OF THE MICROBIOTA CAN
SHAPE A HEALTHY IMMUNE RESPONSE OR
PREDISPOSE TO DISEASE
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Deviations from the normal development of the microbiota may alter the
outcome of immune development and potentially predispose individuals to
various inflammatory diseases later in life



Bacterial LPS derived from gut microbiota
may act as a triggering factor linking
Inflammation and insulin sensitivity in liver,
adipose tissue, hypothalamus and muscle
to high-fat diet-induced obesity
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LA ALTA CANTIDAD DE GRASA Y EL BAJO APORTE DE
FIBRA EN LA DIETA PUEDEN FOMENTAR LA DISBIOSIS,

CON PREDISPONSICION A LA OBESIDAD

FLUCTUACIONES
PONDERALES COMPORTAMIENTO
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LGC HGC D
N (men/women) 68 (23/45) 224 (113/111)
Age (yrs) 56 £7.5 57+7.3 0.86
BMI (kg/m?) 32 (29 - 34) 30 (23 - 33) 0.035
Weight (kg) 95 (75 - 100) 86 (71 - 100) 0.019
Fat % 37 (29 - 42) 31 (25 - 39) 0.0069
Mt feee A lar Aad Almr o~ AAAF

L@@ s characterized by more maﬁ’[}@@@] @V@[f’@[lﬂ

adiposity, insulin resistance and dyslipidaemia and a
more pﬁ@@p@@@@@] ﬁmﬂammaﬁ@w [@h@n@ﬁyp@ than HGGC

S-Adiponectin (mg/l) 7.5(5.5-12.9) 9.6 (6.7 —-13.7) ' 0.006

B-leucocytes (10%/1) 6.4 (5.2-7.8) 5.6 (4.8-6.9) 0.0021
P-CRP (mg/!) 2.3(1.1-5.7) 1.4 (0.6 - 2.7) j 0.00088
S-FIAF (ug/1) 88 (72 - 120) 78 (60 - 100) 0.0047

Le Chatellier et al, Nature 2013




Comprehensive intervention (Diet+Physical Activity+Psychology)
to treat adolescents (13-16 years old) with overweight and obesity
(the EVASYON study)

”\

nature publishing group EUASYON A H T I C L E S
INTERVENTION AND PREVENTION

Interplay Between Weight Loss
and Gut Microbiota Composition
in Overweight Adolescents

Arlette Santacruz', Ascension Marcos?, Julia Wirnberg®®, Amelia Marti*’, Miguel Martin-Matillas®,
Cristina Campoy®, Luis A. Moreno’, Oscar Veiga8, Carlos Redondo-Figuero®, Jesus M. Garagorri'’,
Cristina Azcona®, Manuel Delgado'', Miguel Garcia-Fuentes’, Maria C. Collado' and Yolanda Sanz';

the EVASYON Study Group




Comprehensive intervention (Diet+Physical Activity+Psychology)
to treat adolescents (13-16 years old) with overweight and obesity
(the EVASYON study)
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BACTERIAL COUNTS IN FECAL SAMPLES OF LOW-WEIGHT LOSS
GROUP OF ADOLESCENTS, BEFORE AND AFTER INTERVENTIO

Bacteral countss fog cellsfg fecal samplka), n =13

Mann-Whimey
Befor Imtarvention After Intarvantion U-test
Bacterial group P Mean  Medlan IR pr Mean  Medlan A P value
Total bacierda 13 13.2 129  12A-138 13 122 121 128134 (0978 )
Bactaroidss 13 .2 .2 EA-T.0 13 B3 B2 EA-6.8 09ET
Cinstridhum coccoldas 13 1010 1010 BA-102 13 B3 10.0 B7-10.2 0878
Ciostriahm spdum 13 @.2 8.0 To4aE 13 .4 e 7oA 0,448
Lactobhacius 13 7.4 7.8 TE8.1 13 T8 7o 7781 0723
Eschancii cod 13 BT .5 BO-T.7 13 EE ES BO-T.1 DA24
EXotactenum 13 a2 82 8806 13 a8 B0 8406 D514
BXotactenm tongum 13 7.1 7.0 BA-T.4 13 70 ES BEA-TT D844
EXotactenum brave 13 4.8 4.8 4462 13 45 A5 4347 0.110
EXotactanm bifoum 13 a1 80 B804 13 a8 A8  83A7 0840
EXIChaCtonyT SoEscent!s 13 @.1 8.0 TA-8.4 13 8.0 7o TAAT DBED
EXotactenm catenstum 13 5.8 .8 E5-6.2 13 E5 E5 EA-ET | 0.103
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BACTERIAL COUNTS IN FECAL SAMPLES OF LOW-WEIGHT LOSS
GROUP OF ADOLESCENTS, BEFORE AND AFTER INTERVENTION

Bactertl countss o celsd) fecal sample), 7 = 23

 areEEn Manr-wWhitney
[ Betar ntervention | Atter Intarvention U-tast
Bactarial group pr Mean  Medlan KR Pr Mean  Medlan KR Pvalue
Totdl bacteri 23 14,8 148  140-166 23 14.5 148  13.1-161 0.4640
BaCierides 3 7.5 7.8 B.T-8.2 ot 8.5 86  8.1-83 (D.oo1)
CIOEANUT COCCoves 2 8.7 8.8 8.3-9.0 2 7.4 7.7 TA8E oo
Chosiriium Epim 23 BS B 87-9.9 = BS BT 0100 DBEE
LaCiobEcS 23 E.4 E.4 5.0-80 2= E.4 7.0 B.3-7.1 a7
Eschericiia col 3 E.3 E.3 58-68 ot E.4 E.3 B.1-T.0 0231
BFidnbacierhim 29 a.3 a1 TT-4E 29 a2 a2 TAAE [LAE2
B ioObECE LT gL 2 7.1 7.2 B.3-7.8 2 E.4 E.2 E.3-7.3 0044
DFigObECiE LT b 15 3.5 3.3 2.0-3E 1 3.2 31 3.0-3.6 0237
BFigobEciEr L bW 10 E.4 E. 4.5-T.1 7 E.8 E.8 4.3-T.1 0.6
BFidobecirlim adokescants 23 7.8 7.4 6A-84 ot B4 7.0 B.0-8.1 0082
BFicnbecierhim catandaiaim 2 7.8 .Y BT-8.E 29 7.2 7.8 B.3-8.4 0564
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Correlations between fecal bacteria counts and weight lost
after intervention in responder adolescents
(n=23; >4.0 kg weight lost)
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BACTERIAL COUNTS IN FECAL SAMPLES OF LOW AND HIGH-WEIGHT
LOSS GROUPS OF ADOLESCENTS, BEFORE AND AFTER INTERVENTION

Low welght-loss group (<2.0 kg) High welght-oss group (4.0 kg) Manr-Whitney

in=13) - U-test
Bactartl group Pre Mean  Medlan IaR Pr Mean  Medlan IQR Pvalus
Total hacteria 13 13z 128  iz@-138 o 148 1468  140-156 [ <0.007°
Bactenides 13 8.2 8.2  EATO 73 7.5 TE  ETA2 0.004°
CATEHnINIT COCOOeS 13 10.0 100  Ba-10z 23 a7 a6  8.3-80 <0.001°
CATEHrichm fepfm 13 8.2 a0 7945 3 a6 96  AT-8S8 <0.001°
Lactobschus 13 7.0 78 7.6-8.1 73 8.4 84  EO-ED <0.001°
Escherichia coX 13 8.7 85  BOTT 3 8.3 83  EA-EA 0.123
Bidobacienium 13 9.2 9.2 8895 73 8.3 8.1 T.T-AE 0.001"
BRTOhSCIEIT ONGT 13 7.1 70  GATA 73 7.1 72  G3ITH Q845
Bitdobacierim breve 13 48 48 4452 15 15 13 30-36 0.001"
Bdobacieniim bifdm 13 2.1 a0  8.8-B4 12 5.8 6 4574 <0.001°
Bidobacterium atoescantis 13 a.1 a0 7884 3 7.8 78 B4R 0.468
Bidobacienium catenunatum 13 58 58 E.5-52 e 7.8 7T ETAS5 0.030°
Bactera counts® after Inervertion log cells/ fecal sampia)
Total hacteria 13 132 131 1z@-134 2= 145 148 131-18.1 0.016"
Bactenmites 13 8.3 62  G6A-69 73 a.6* a6  81-83 .00
C. coccoves 13 2.0 00 B7-02 2 700 7T TA45
C. keptam 13 a.4 a3 7948 21 a6 a7  B1-100
Lactobechs 13 7.0 78 7T 3 8.0° 70 E3ATA
E co¥ 13 8.5 85 B0 73 8.4 83  B1-TD
Bidobecierium 13 8.0 a0 8498 73 8.2 82 T44E
8. iongum 13 7.0 88  BAFT 73 B.4° 82 G373
g, brave 13 A AF 4347 1 az a1 2.0-35
B, biflom 13 8.0 a8 8387 17 5.6 56 4374
A sonkscants 13 a.0 78 Ta4arT 3 8.0 70 E0-A4
B, catenulsium 13 5.5 86  EI-ET 73 7.2 TE 6384
"Prevalenos (Pr) raftects the numbsr of postive ampiications by quantisive real-ime PCA o folal samplas i1 = 13 or 23, "Daka are shown s medians and in ,'\
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THE ENTERIC MICROBIOTA-GUT-BRAIN AXIS
(BI-DIRECTIONAL COMMUNICATION SYSTEM)

Central nervous
Brain modulates
gastrointestinal function

NEURAL PATHWAYS AS WELL AS IMMUNE AND ENDOCRINE MECHANISMS

system
Any alteration in gastrointestinal ~Visceral parception__
y . . 9 . Emotion D,
function is communicated to  Stressrespanse

the brain with the perception
of visceral events (nausea,
satiety, pain)

Cryan JF & O'Mahony SM. Neurogastroenterol Motil. 2011;23(3):187-92



COMUNICACION MICROBIOTA INTESTINAL-
CEREBRO EN LA SALUD Y LA ENFERMEDAD

Healthy status COMPOSICION DE LOS
MICROBIOTA INTESTINAL PUEDE
. ESTAR ASOCIADA CON CAMBIOS

e __ENEL SISTEMA NERVIOSO
Normal gut Abnormal gut
physiology function

ALTERACIONES PSIQUIATRICAS /)
Physiological levels of Increased levels of n

inflammatory cells/mediators inflammatory cells/mediators
Normal gut microbiota ' Intestinal dysbiosis



BACTEROIDETES
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LACTOBACILLUS
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METHANOGENS SMITHII
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M. smithii recicla el hidrégeno en metano, permitiendo un incremento
en la transformacion de nutrientes en calorias
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Madrid, 18 de diciembre de 2009




PROBIOTICOS COMO TERAPIA
ALTERNATIVA

Inmunomodulacion

Prevencion cancer
Diarrea
Helicobacter pilori
Enterocolitis necrotizante
Alergia
Enfermedad inflamatoria intestinal
Metabolismo lipidico



What is a probiotic?

“Live microorganisms which, when administered in adequate
amounts, confer a health benefit to the host” (FAO/WHO )

‘ Disease \

Treatment and reducing morbidity

Inflamatory

Infectious
diarrhea I?OWEI
(Preidis et al. diseases

(Sood et al.
2009)

2011)

intolerance
(Pelletier et al.
2001).

‘ Health \

Prevention of disease risk

N

Improvement
of

constipation
Matsumoto et
al. 2006)

Modulation
of intestinal

microbiota
(Matsumoto et
al. 2010)

Reduction of
intestinal
symptoms
(Guyonet et al.
2009)
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PREVENTIVE ROLE OF LGG
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Isolauri et al. Lancet. 2001 Apr 7:357(9262)



Altered GI function

: Cortisol
Lactobacillus

Bifidobacterium roinflammatory Cytokines

Logan A & Katzman M. (2005)
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- Breast milk
is the best
source of
nutrition for
the first six
months of life
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MENSAJES PARA LLEVAR A CASA

La microbiota intestinal ejerce un alto impacto en el estado nutricional y
la salud del huésped a través de la modulacion del sistemainmune

Los probidticos pueden ejercer un importante papel en el microambiente
intestinal cambiando la composicion de la microbiotay probablemente

¢ RECOMENDACIONES FUTURO?

No obstante, son necesarios mas estudios para demostrar cual es la
dosis de probiotico/s mas adecuada para ejercer un determinado efecto
en una determinada poblacion dependiendo de su estado nutricional

DOSIS, CEPA, PERIODO DE TIEMPO DE CONSUMO, EDAD, SEXO,
ESTADO NUTRICIONAL
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