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1. Microbiota intestinal




1. Microbiota intestinal

Superficies mucoses
(400 m?)

[ 90 bil-lions de microorganismes ]

[ 500-1000 especies ]

Pérez-Cano et al., 2007 (Material formatiu-Danone)




1. Microbiota intestinal
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Lactobacilaceae | Bifidobacterium Clostridium
Enterococcaceas | Streptococcaceae  Lactobacilfacea
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Kovatcheva-Datchari et al., The Prokariotes 2013




1. Microbiota intestinal
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1. Microbiota intestinal

Funcio
Immunomoduladora

Microbiota

12 LiNIA DE DEFENSA:
Barrera microbiologica

Cel-lules
epitelials

O citocines

O

O Cél-lules del
sistema
Immunitari

® O,

Suéarez y Pérez-Cano, 2016 (Curs online SEFAC)

22 LiNIA DE DEFENSA:
Barrera epitelial

32 LiNIA DE DEFENSA:
Sistema immunitari




1. Microbiota intestinal

Diversitat
microbiana

99-99,9 %
bacterias
anaerobias
chligadas

<0,1%
bacterias

Diferencies
interindividuals

aerotolerantes

Bacteroides

Bifidobacterium
Eubacterium
Clostridium

Peptostreptococcus
Ruminoccus
Peptococcus

E. Coli
Lactobacillus
Enterococus, Staphylococus

Canvis associats

a l'edat

A Obese

<Y 1BD

.\ Bacteroides

Roseburia

ES.AD.3

formula-fed

lbreast-fed

Unborn

heaithy

solid food
healthy

¢

65 to B0 years

l @

obese

(

malnutrition

antibiotic >100 years

treatment

Firmicutes

& Bacteroidetes

B Actinobacteria

B Proteobacterial
others

Baby Toddler Adult

Elderly

Oftman et al., Front. Cell. 2012.




1. Microbiota intestinal

[ Composicio de la microbiota intestinal J

{ Adult Nounat ]

Microorganismos aerobios

<0,1% | E. Coli ,
bacterias | Lactobacillus 9? dias - Bifidobacterium +++
aerotolerantes | Enterococus, Staphylococus CReS

( . ) N
\/ E. coli y otros Enterococcus +++
2 d[as Staphylococcus ++
99-99,9 % | Bacteroides S Lactobacillus +
bacterias Streptococcus +
a”a‘l?‘“f’blas Bifidobacterium Y
obligadas | gupacterium Enterococcus +++
Clostridium - Bifidobacterium (anaerobios) +++
ds V'%Z Bacteroides (anaerobios) (60% de nifios) +++
Peptostreptococcus Staphylococcus ++
Ruminoccus Lactobacillus, Clostridium +/-
Peptococcus )

Pérez-Cano et al., 2007 (Material formatiu-Danone)

.




1. Microbiota intestinal

Influencia de la lactancia en la
microbiota intestinal

Lactancia materna Leches maternizadas

(Ilgosacarldos

+++
[Biﬁdobacterium EnterobacteriasJ [Biﬁdobacterium Enterobacterias}

|

pH acido

Bifidobacterium > Bacteroides B Bifidobacterium < Bacteroides

Pérez-Cano et al., 2007 (Material formatiu-Danone)




Conclusio parcial 1

- La microbiota realitza funcions importants A
(immunomoduladora) per a la salut de I’hoste.
- Principalment es troba a nivell intestinal i varia
amb |'edat i condicions fisiopatologiques.

\E P giq )

| a la llet materna?

2. Paper de les bacteries de llet materna
Obijectiu: Estudis “in vitro”




2. Paper de les bacteries de llet materna?

B t ski I '
Broa o8 biosearch life
/w0
S ]
Gut bacteria L e——
..&*-”" microbiota
]
2 e
E Entero-mammary
5 3 s Mammary gland
L h/blood
De \, Mesenteric mﬁllaﬁgn Man;ggry :
%‘ lymph node epFLheIium Bacteries
- Colostrum/ de ”et
= ,oy"s  milk materna
microbiota
Mammary
microbiota E
Maternal gut -
Infant gut

Martin et al., J Pediatr. 2003

—
e




2. Paper de les bacteries de llet materna?

Especies bacterianas aisladas de leche materna
de mujeres sanas (modificada de Martin et al., 2003, 2005)

Staphylococcus spp. Streptococcus spp. Bifidobacterium

S. epidermis S. salivarus

S. hominis S. mitis B. breve

S. captis S. parasanguis B. bifidum

S. aureus S. peores B. longum

B. adolescentis

Lactobacillus spp. Enterococcus spp. B. pseudocatenulatum

L. gasseri E. faecium

L. rhamnosus E. faecalis Altres generes i espéecies

L. acidophilus

L. plantarum

L. fermentun 103 - 104 UFC/mL

L. salivarus

L. reuteri [ Paper immunomodulador? ]




2. Paper de les bacteries de llet materna?

2. Efecte de les soques probiotiques de hiosearch [ife
llet materna Objectiu: Estudis “in vitro”

@ University of

Readlng

Lactobacillus salivarius CECT5713 (Lf)
Lactobacillus fermentum CECT5716 (Ls)

(control negatiu: medium)
(controls positius: 1ug/mL conA and 1 ng/mL LPS)/

KA. Establiment relacio bacteria/PBMC h
B. Canvis en el fenotip linfocitari
C. Producciod de citocines
D. Mecanisme d’accid

NG /

Pérez-Cano et al., Immunobiol, 2011




2. Paper de les bacteries de llet materna?

Efecte sobre el fenotip i estat
{ d’activaci6? J CD69
CD25
CD4  CD8uB  CD56  (pse

CD3

CD8aa

_. ,_ NK cells

e
e e



2. Paper de les bacteries de llet materna?

{ Immunofenotipat (3 colors) J

A
()
S
£
o
E 100 01 102 103 104
FL2-H >
- Ab anti-CD3 (CDS8
mAb-PerCP mADb anti (CD8) ﬁ%
J
mAb-PE mAb- mAb-FITC i j
CD3/CD8 CD56 CD69/CD25 woe e e
CD4 Foxp3 CD25 mAb anti CD69 (CD25) ?ﬁ#




2. Paper de les bacteries de llet materna?

[A. Establiment relacio bacteria/PBMC ]
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Pérez-Cano et al., Immunobiol, 2011
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2. Paper de les bacteries de llet materna?

[ B. Canvis en el fenotip linfocitari

Cell subset Control Con A L. fermentum L. salivarius
CECI5716 CECI5713
12.85+ 1.41° 15.66 + 2.88" 11.12 +1.97° 13.77 +3.09°
19.83 + 6.92¢ 56.03 + 12.67"
NKT cells 2.43 +045° 223 +0.76° 2.58 +043° 2.89 +048°
% CDE9 47.48 + 8.22¢ 8849 +6.28" 56.24 + 7.48° 55.17 + 8.55°
70.81 + 3.8° 7594 + 492¢
1.97 +0.796° 50.77 + 3.06"
5.10+ 056 4588 + 538"
23954+ 3.6 2896 +3.55° 26.10 +3.51° 26,45 +3.77°
3.43+1.18° 3862 +3.32"
% CD25* 2.88 +0.03° 2257 +4.15° 2.34+021° 3.81 + 2.69°
43,71+ 8.01° 43.01 + 8467 47.09 + 8.35° 46.13 + 8.06°
2.87+045° 56.43 + 824"
9.68 + 1.40° 4869 + 823"

Pérez-Cano et al., Immunobiol, 2011




2. Paper de les bacteries de llet materna?

[ B. Canvis en el fenotip linfocitari }
Cell subset Control Con A L. fermentum L. salivarius
NCIMB701751 NCIMB11795
12.85 + 1.41° 15.66 + 2.88° 11.48 + 0.89° 14.98 + 2.43°
19.83 + 6.92° 56.03 + 12.67"
NKT cells 2.43 +045° 223 +0.76° 2,65+ 0.98° 2.34 +0.76°
% CD69* 47.48 + 8.22° 8849 +6.28" 50.32 + 6.89% 53.67 + 9.46°
70.81 + 3.8° 7594 +492°
1.97 +0.76° 50.77 + 3.06"
5.10 + 0.56* 4588 + 538"
23.95 +3.6% 28.96 + 3.55° 30.14 + 4.23°
3.43+1.18° 3862 +3.32"
% CD25* 2.88 +0.03* 2257 +4.15° 2.96 + 0.68° 3.06 + 1.07¢
43.71 +8.01° 43,01 + 8.46° 43,78 + 0.52° 45,23 +7.19°
2.87 +0.45° 56.43 + 824"
9.68 + 1.40* 48.69 +823°

Pérez-Cano et al., Immunobiol, 2011




2. Paper de les bacteries de llet materna?

[ B. Canvis en el fenotip linfocitari }
N.E E

A A-

0.23£0.03 11.30£1.96
mAb-PE mAb- mAb-FITC
cD4 Foxp3 CD25 ¢ b

0.551+0.08* 0.37+0.08

<

o

(@]

CD25

Pérez-Cano et al., Immunobiol, 2011




2. Paper de les bacteries de llet materna?

[C. Produccio de citocines (Protein-array) IL-13 32 molecules

control LPS Lf Ls
| Cha

B £ : ' :

Pl o> : s 1
CCL5 / ; : i
_— - ’ . s °
MCP-1 | | : : CM-CSF

MIP-1pB

MIP-1a
|FN -y Pérez-Cano et al., Immunobiol, 2011




2. Paper de les bacteries de llet materna?

{C. Produccio de citocines (Bead-immunoassay) ]

100000 . 2500 1
TNFa IL-10
= 80000 - -1 2000
£ E
= [7]
2 =
~ 60000 - = 1500 1
=
o =
™ Ic
£ 40000 - £ 1000 -
] S
: ; o
O 20000 - & 500 -
a ® ﬁ
n — . u a
Controls Milk bacteria Saliva bacteria Controls Milk bacteria Saliva bacteria

Pérez-Cano et al., Immunobiol, 2011




2. Paper de les bacteries de llet materna?

[ D. Mecanisme d’accio J
Expressio de CD14 en PBMCs ?
S00 T
375 i 11%
Ezsn !
e i
o :
100 101 : 102 103 104
i FL2-H

Separacio

Soa
1
o) . .
PBLs %3T5 4/ i <1% CD69 en Monacits (CD14+) (MFI)
3250 i 241 .
7128 l 180- | MFI___:6.87+0.51
1 % : control® Y97 =Y.
0 , 4 , , 5120 !
100 101 o102 107 104 S and !
| FL2H od ; . .
i 100 10t 102 107 104
H 96 T
S0 ! 0'3?-2_ : *
i E4nd i MFI,.: 9.40+1.14
1 (o) S48 Lf
1 [=]
w375 ! >93A’ 24 h = 24 H
Easn i D—J. . .
S i 100 100 1 102 107 104
1254 ! 114 !
1
0 o ' g 557 I MFI: 21.72+2.83*
100 101 102 103 104 £ 574 ;
FL2-H S g i
T

PBMCs pa

103 10+
FL1-H




2. Paper de les bacteries de llet materna?

[ D. Mecanisme d’accioé J

L. fermentum L. salivarius
Cell subset Control COnA CECT5716 CECT5716
NK cells 11.08£1.61 13.8042.47 10.48+1.50 10.7642.12 PBLs
% CD69+  41.8246.52  60.49+10.21"
CD8- NK cells 5.74+£0.62 6.724£0.58
% CD69+  31.15%£8.12 51.54+11.717
% CD25+ 6.6510.92 6.94+1.46 L. fermentum L. salivarius
Cell subset Control conA CECT5716 CECTS5716
CD8+ NKcells  10.8522.25 13.313.35 12.04 I cells (CD3+)  70.33£4.30 74.79+4.25 72.4244.23 74.0324.22
7o CDE9+ - 47.2626.28 80.304.92" % CD6%+ 3204089  61.79+13.24°  7.56+2.83¢ 7.1142.83¢
7o CD25+  34.85%1.29 39.540.40 3844 % CD25+  7.60+0.98 50.48+6.37" 8.55+0.66 8.42:+0.90
NKT cells 3.1441.03 3.34£1.60 3047 r CD8+cells  25.2422.36 28324292 25414246  26.98=2.32
% CD69T  40.40+6.31 83.35¢6.50"  54.27 %CD69+ 3724100  56.3248.13°  7.45£2550 75342710
% CD25+  0.85+0.06 29.23+7.19° 1.05+0.38
T CD4+cells  40.0742.56  43.22+1.94 40.93+2.24 39.10£3.18
%CD69%+  2.87+1.15  57.36+12.76"  3.81+1.93 3.26+0.79
% CD25+  8.59+0.71 54.50+6.91* 9.12+0.82 12.762.14
Tregeells  0.16+0.03 11.7943.02" 0.20£0.06°




2. Paper de les bacteries de llet materna?

O

. Mecanisme d’accio J
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Conclusio parcial 2

~

/Les soques probiotiques aillades de llet materna
presenten un potent paper immunoregulador:
-modifiquen 'estat d’activacio i les citocines
secretades per les cel-lules del sistema immunitari

&poden actuar directament sobre els limfocits )

Aquest efecte immunomodulador és
util en primeres etapes de vida?

3. Probiotics | desenvolupament del lactant
Objectiu : Estudis “in vivo” en model de salut




3. Probiotics i desenvolupament del lactant?

' Probiotics (OMS, 2011) |

ootz previeties Microorganismes vius que confereixen
7 un benefici sobre la salut de I’hoste quan
.4 s'administren en quantitat adequada

......

Es poden formular en diferents tipus de
productes: aliments, medicaments i
suplements dietetics

Efectes soca-dependents:
Els efectes dels probiotics només poden atribuir-se a la soca
analitzada i no a latres soques de |la mateixa especie o genere.




3. Probiotics i desenvolupament del lactant?

[ Mecanismes d’accio ]

Probiotics

@ologio b@ » Activate local macrophages to increase antigen presentation
!mphocytes and increase secretory immunoglobulin A

pjoduction both locally and systemically

+ Modulate cytokine profiles
¢ Induce hyporesponsiveness to food antigens
Nonimmunolegic benefits e Digest food and compete for nutrients with pathogens

e Alter local pH to create an unfavorable local environment for
pathogens

e Produce bacteriocins to inhibit pathogens
e Scavenge superoxide radicals

e Stimulate epithelial mucin production

e Enhance intestinal barrier function

¢ Compele for adhesion wilth pathogens

 Modify pathogen-derived toxins




3. Probiotics i desenvolupament del lactant?

Probiotics multifuncionals

Probiotics
immunoestimuladors

Probiotics
immunoreguladors

Funcio
Immunomoduladora

°
()
.......

Se% o
RY %% e o0
o _o
9.
oo ®
(]

O
e ——————— o o
O
O
@

IL-12

Cancer Inflamacio intestinal
Infeccid Autoimmunitat
Al-lérgia Al-lérgia

Castell i Pérez-Cano et al., 2011 (FUNIBER)

.

i ey e e




3. Probiotics i desenvolupament del lactant?

Aa
x

~ efsam

European Food Safety Authority LI iSta Q PS

Gram-Positive Non-Sporulating Bacteria®
Species
Bg.ﬁdnbar:reri.um adf.)fesc:eur.'s B.{:ﬂa’obac Bacilius®
Bifidobacterium animalis Bifidobac "
b ics
C- ; . ; - - Species
orynebacterium glutamicum - - — - e -
- & Bacillus amyvioliquefaciens Bacillus lentus Bacillus pumilus
- - - Bacillus atrophaeus Bacillus licheniformis Bacillus subtilis
Lactabacillus acidaphilus Lactobac Bacillus clausii s ‘ s vallismortis
) o actlius clausii Bacillus megateriuin Bacillus vallismortis
Lactabacillus amylolyticus Lactobac - i ap . ) o : -
. o Racillus coagulans Bacillus mojavensis Geabacillus stearothermophillus
Lu’ctrj[mc.f.ﬂtr.\; amyigvorus Lactobac Bacillus fusiformis :
Lactobacillus alimentaiius Lacrobac -
Lactobacillus aviaries Lactobac| * When strains of these Q'S units are to be used as seed coating agents, testing for toxic activity
Lactobacillus brevis Lactobac| the crop at harvest is very low (section 4.3 of Appendix B).
Lactobacillus buchneri Lacrobac
Lactobacillus casei Lactobae
Lactobacillus crispatus Lactobac,
Lactobacillus curvatus Lactobac] Yeasts
Lactebacillus delbrueckii Laciobac] Species
Lactococeus lactis Debaiyamyces hansenii
— Hansentaspora vvarum
Leuconostoc citreum Leuconos— - - -
- — - Kluyveromyces lactis Kluyveromyces marxianus
Pediococcus acidilactici Fediococ
— - — Pichia angusia Pichia anomala
Propionthacterium. freudenreichii
Streptococcus thermophilus Saccharomyees bayanus Saccharomyces cerevisiae  Saccharomyces pastorianus (synonym
of Saccharomyces carlshergensis)
Schizosaccharomyees pombe
Xanthophyllomyces dendrorhous

EFSA., 2007




3. Probiotics i desenvolupament del lactant?

[Objectiu . Estudis “in vivo” en model de salut }

Nutrients/Aliments

v

Sistema immunitari

07
Immunonutricio " ;

Pérez-Cano et al., J Comp Dev Immunol, 2011




3. Probiotics i desenvolupament del lactant?

NUTRICIA | ©

Shsh

Li et al., Pediatr Int 2004
Akiyama et al., Acta Neonat Jpn, 1994

Bifidobacterium
breve M-16V

Verheijden et al., Eur J Nutr 2015

Hougee et al., Int Arch Allergy Immunol, 2010
De Kivit et al., J Innate Immun 2013

Van De Pol et al., Allergy 2011

Schouten et al., J Nutr 2009




3. Probiotics i desenvolupament del lactant?

First Phase Second Phase N
I~ I “1
first phase | second phase y
60 L v,

[Meba},w

40

>

30 1

+rn ot
20 CD4'CD8

IEL (lymphocyte %)

10 1 Ty cells
/\/I\/__\H CD4"CDE" cells I rr,] m ad uresa
W i ——> | fenotipica durant la

y lactancia (B, Ty NK)

o

60

:

30

20

D8

LPL (lymphocyte %)

10

0

1400 |
L P L 1200 -

1000 -
800 -
600 -

400
200 -

Produccio d’'immunoglobulines
—_> intestinals (IgA | IgM)
molt baixa

1g-sc/10% LpL

5 O
o o

20 1

age (days) adult Pérez-Cano et al, Clin Dev Immunol (2007)




3. Probiotics i desenvolupament del lactant?

Body w eight (g)

Deslletament

IH203N04050N e 07N 8HO o1 1213141516 17118 19]120]|21

PRO

Ganglis

4
Administraci6 diaria de B. Breve M-16V 3 7/(/5///,///-’}//
<

(4.5x108CFU/100g de pes)

Intesti

I
ilo!"|

Saldafia et al., 2015 (Premi millor poster a la SCI)




3. Probiotics i desenvolupament del lactant?

[ Poblacions limfocitiques }

REF PRO REF PRO REF PRO
B cells (CD45RA+) 32.00+1.82 33.60+1.41 12.15+1.57 13.99+0.72 - -
T cells 46.25+1.77 44,49 +2 .46 86.55+1.86 B82.86x1.24 45.18x1.62 43.932x1.40
Th cells (CD4+ CDE-) 28.30+0.68 25.96 £0.65 6298+1.78 59.93+1.64 3.38£0.26
Tc cells (CD4- CD8+) 13.90+0.46 1417+ 0.48 2230+0.36 41.43+1.39 40.99+1.39
DP cells (CD4+ CDE+) - - 1.27£0.04 1.91+0.57 0.38£0.09 0.36x0.09
T TCRaf cells [TCRof+ NK-) 24.13+0.6 72531158 68.21 = 1.088 1072078 9.56x0.18
T TCRyb cells [TCRyd+ NK-) 1.73+0.06 1.55+0.09 2.26+0.03 2.16+0.12 1211 =077 11.35=0.34
NK cells (TCRap- NK+) 7.18x0.19 6.02+0.73 1.18+0.17 1.49+0.15 36.18x0.99 36.89x0.85
NKT cells [TCRapf+ NK+) 2.891x£0.06 2.61+0.23 1.81£0.08 1.87x0.16 21.00x0.57 21.06x0.65

Saldafia et al., 2015 (Premi millor poster a la SCI)




3. Probiotics i desenvolupament del lactant?

Interacciéo amb bacteris per toll like
receptors (TLR) o “Cross talk”

Total Tc cells Th cells B cells
25 25 25 25
20 .20 20 20 [ -
(=] <3 (=] (=]
2 15 S 15 S 15 < 15
Melsa 3 : 3 |3 3
x 10 o 10 % 10 1 5 10
F F [= =
5 5 5 5
0 0 0 0
REF  PRO REF  PRO REF  PRO REF  PRO
g . Total Tc cells Th cells B cells
Bacteria 25 25 25 25
- 20 .20 20 20 .
. S S X S
S < 15 < 15 < 15 1
Ganglis e Y % %
g 10 2 10 & 10 2 10
— - - -
= [= F F
5 5 ’—'—‘ 5 5
0" 0 0 0
REF  PRO REF PRO REF PRO REF PRO
Total Tc cells Th cells
25 25 25
2 20 20
7 \0 < =]
Intesti S s S s <1
3 : % %
@ 10 - x 10 x 10
= F F
. LRI |
0 0

REF  PRO REF  PRO




3. Probiotics i desenvolupament del lactant?

{ Melsa (aE-CD62L+) ]

t282:020

[ Mobilitzacio cap el compartiment intestinal ]

g PRO ‘ . "261+025

25,66+1,16

27858+ 1,06

03 e700+1.20
T B BARSLLL e — T
0 10° wt et 10° 0 10° 10 10? 10°
cD62L (%) cDB2L (%)

[ ok ][ CDGZL]

NS

[ Ganglis (aE-CD62L+) ]

[ Intesti (tE+CD62L-) ]

r\ FQEF: 0,22 0,03 0,50 +0,10
|
T
. -l
0t
3 Pl .
0¥ 4 : g .
1 R Bt 3
0 A 2515:109 F408 412 0 4 32602133 1,05 20,12 091018
Y T L | = T Lyl b ) ¥ L | T
3 4 5 6 3 4 5 [ 5
o 10 10 10 10 0 10° 10 10° 10 0 10 10 10 10 0 10° AT T
 CDG2L (%) CO62L (%) cDe2L (%) CDB2L (%)

2015 (Premi millor poster a la SCI)

S

A D e —

Saldana et al.,




3. Probiotics i desenvolupament del lactant?

[ Capacitat de defensa intestinal (IgA) ]

S

200
Component Cadena J —
secretor (CS) g’ 150 H
S
=
<_é’ 100 -
© T
=
g
= 50 A1
0

REF PRO

Saldafa et al., 2015 (Premi millor poster a la SCI)

e
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Conclusio parcial 3

~

/La suplementacio preclinica amb B. Breve M16V durant
la lactancia:
-potencia la capacitat d’interaccié immunitaria a nivell
intestinal “cross-talk i homing intestinal”

K—potencia la resposta humoral mucosal: IgA intestinal Y

Aguests efectes poden ser utils en un procés
infeccios en primeres etapes de vida?

4. Probiotics en les infeccions del lactant
Obijectiu: Estudis “in vivo” en model d’infeccio virica




4. Probiotics en les infeccions dels lactants

[Objectiu: Estudis “in vivo” en model d’infeccio virica }

Data Source WHO/IVE Rotxarus diseases

burden estmates. January 2012

Map produchon: Imsunization Vaccines and

Biologicals, (IVB), Werld Health Orgamzation

Date of shde 02 February 2012

Rotavirus mortality, 2008
[ 1 = Less than 10 deaths per 100 000

[ 1 10-50 deaths per 100 000
B 50 - 100 deaths per 100 000
I 100-1000 deaths per 100 000
[ Not available

[ Not applicable

The homdaries el rames shown wad the dergnatons eed

anthy nap do ot mp by the ogeeccion of wey opeum.

wohsee o e pet of the Ularld Fealth Orzeamaie
concening fe legnl sl of vy comiry, Lariiory, Gy of

arwa o 0f s wlkari o o e g the el gion of b,
e Sovtsers or bouderses  [oted Lanes an mups rpresan s |
PN borda e dor whadh U maynot e be

0Ll egreemard WHO
o WHO 2011 Alngss rergred




4. Probiotics en les infeccions dels lactants

[Objectiu: Estudis “in vivo” en model d’infeccio virica }

48-72h

Gastroenteritis agudes per rotavirus
Diarrea, vomits, febre

Intervencio amb probiotics??




4. Probiotics en les infeccions dels lactants

MEepicaL PosiTioN PAPER

Probiotics for Management of Acute
Gastroenteritis:’A Position Paper by the ESPGHAN

Working Group for Probiotics and Prebiotics

*Hania Szajewska, iAl_’fi‘ed’o Guarino, ‘hva Hojsak, SFlavia Indrio, i*Slcurq,f.ar Kolacetk,
'Raanan Shamir, * Yvan Vandenplas, and " Zvi Weizman,
on Behalf of the ESPGHAN Working Group for Probiotics and Prebiotics

Szajewska et al., JPGN, 2014




4. Probiotics en les infeccions dels lactants

(e )

L.rhamnosus
L.reuteri
L.acidophillus
L.fermentum
L.pentosus

9 estudis en cél-lules epitelials L.plantarum
L. paracasei tolerans

Bifidobacterium longum
Bacteroides thetaiotaomicron
Saccharomyces boulardii

Pediococcus pentosaceus

\ Enterococcus faecium /

L.rhamnosus
L.reuteri
L.acidophilus
L.casei
L.paracasei
L.johnsonii

Bifidobacterium lactis
Bifidobacterium bifidum

Streptococcus thermophilus j

L.rhamnosus (5 # strains)
L.acidophilus
L.casei
L.paracasei
L.sporogenes

. Bifidobacterium lactis
13 estudis amb nens (1 mes - 6 anys) Bifidobacterium longum

Streptococcus thermohilus

\ Saccharomyces boulardii /

Estudis In vitro

T 'i;;_

17 estudis en animals nounats

Y4




4. Probiotics en les infeccions dels lactants

Clinical and immunological evaluation

M od e I d’e st u d i ? Diarrhoea Virus detection Immunity Author

response
Serum Tissues Faeces Ig Function

Mice
>4 wk ECut - X X X X - Lopatin, 2013
- ECut - X - X X - Blutt, 2012
d4-5 YO | X X X - Buragohain, 2010
d5 ECwt, RRV - X X X - - Fenaux, 2006
d7 EDIM /s - X X - X Boshuizen, 2003
8-16 wk EC.i, RRV - - - X X X VanCott, 2000
d7-8 SAL1, RF, | - - X X X Fromantin, 1998
EHP,.
d4 EW.ur, ECut - - - X X X Franco, 1995
d5-7  RRV, NCDV, ] - - X X - Feng, 1994
EHP
d5 EDIM 1 - X - - - Heyman, 1987
d1,7 and EDIM I - X - X X Sheridan, 1983
21
Rats - ’
d8orll SA1l 1/s - - X X X Pérez-Cano, 2007 -..,

HAL1166 J—
dS and Wa, SAl1, 1/s - X X - - Ciarlet, 2002 H -~

>21d HAL1166,

WI61, RRY,
ALA, WC3,
0SU, ECye
d2,50r8 SA1l | - - X - - Guérin-Danan, 1998
d8 Group B I - - X - - Salim, 1995
Pigs
d5 Wa - - - - - X Wen, 2012
d3-5 HRV /s - - X - X Gonzélez, 2010
d3-5 Wa - - - - X X Yuan, 2002
Rabbits /
1wk-64  ALA, SAl1, | - - X X - Ciarlet, 1998 i
months BAP,:,
BAP-2
d32-112 ALA, C11, I X - X X - Conner, 1988
R2, SA11
3,8,12 ALA S - - X X - Thouless, 1988

wk




4. Probiotics en les infeccions dels lactants
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ADMINISTRACIO DEL PROBIOTIC

200 20 2N 20 20 20N 20
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4. Probiotics en les infeccions dels lactants

[ Corba ponderal J [ Incidéncia ]
28
j: RV inocuiation 101 % Femtes amb diarrea —— REF
] : —— RV
_ g 80 1 — BIF
] |
g |
5] i g
8 i &)
10 : S
8- i 0
6] i
[}
4 T T T T T T T T T T T T T 20 4
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Age (days)
0 o)
I7 EIS ‘:9 10 11 12 13 14

*P <0.05VvS RV group (U-Mann whitney)

Rigo et al., Eur J Nut, 2016 (in press)




4. Probiotics en les infeccions dels lactants

g
[ Gravetat ] Altres indicadors }
\\§
4,0
25 | — REF RV PRO
MDA 85.71 66.67
304 RV MDAd 3 DPI 2 DPI
" daAUC 328.57 238.10
BIF 2
25 < daAUCn 328.57 238.10
o MDF 90.00 70.00
O 201 £
MDFd 3 DPI 2 DPI
- dfAUC 362.06 262.86
dfAUCn 362.06 262.86
1,0 - o c DDB 1.4+0.1 1.8+0.2
2 DDE 4.0+0.2 3.4+0.2
(1]
0.5 7 g DP 3.6+0.2
oo DwD 3.3+0.2
7 8 9 10 11 12 13 14 > MDI 3.05+0.11
T MDId 2.0+03
age (days) o
§ sAUC 5.99+0.47
sAUCn 5.99+0.47

*P <0.05vS RV group (U-Mann whitney)

Rigo et al., Eur J Nut, 2016 (in press)




4. Probiotics en les infeccions dels lactants

[ Resposta immunitaria ]

Substrate
-,( e RV PRO
Jk?::;ﬁ:ﬁ? mthody A 313.8 + 15.8 277.8+27.4
di4 G 183.6 + 24.8 116.0 + 36.1
o g M 297.4+74.2 529.9 + 98.5
@ A 334.5+ 23.8
(7]
ELISA d21 G 1615.4 + 417.0 1168.3 + 71.5
M 457.5 + 143.6 297.4+21.2
A 75.7+11.3
N d14 )
g M 96.2 + 6.2 106.9 + 10.8
= 421 A 181.2 +24.5 149.0 + 15.8
M 138.2 + 10.5 131.0+11.1

Rigo et al., Eur J Nut, 2016 (in press)




4. Probiotics en les infeccions dels lactants

1585.6
5% 1877.7
4%
— _ 1731.6 2096.7
Proteins / 3%

HMO 1366.5
5-15 g/L 11%

Lactose
70 g/L

709.3
17%

Zipckovick et al., PNAS, 2011

— —
i =




4. Probiotics en les infeccions dels lactants

Objectiu +: Efecte dels prebiotics presents en llet materna
sols o en combinacio amb el probiotic (simbiotics)

. - ..
e N e 4" 3
. ) e kY
-y
[Gal(B1-],., 3/4/6)Gal(B1-4)Glc]-lactose [Fre(B2-],,,5 1)Frc(f2-1)Glc]-sucrose
Low molecular weight High molecular weight
Enzymatic from lactose Fraction from chicory

Rigo et al., Eur J Nut, 2016 (in press)




4. Probiotics en les infeccions dels lactants

Objectiu +: Efecte del probiotic o simbiotic en un model de
doble infeccié amb rotavirus

ﬁi Inoculacid "% Inoculacié

amb SA-11 ¥ amb EDIM




4. Probiotics en les infeccions dels lactants

Objectiu +: Efecte d’altres probiodtics d’interés en primeres
etapes de vida (sols i com a simbiotics) en salut/malaltia

Bifidobacterium Lactobacillus spp. Lactobacillus spp.

breve M-16V (aillat de femtes de (aillat de llet materna)
lactant)




Conclusio parcial 3

La suplementacid preclinica amb B. Breve M16V durant
la lactancia:

- aporta proteccid enfront la diarrea aguda associada a
la infeccid per rotavirus

o

/

Com és traslladen aquests resultats a la
societat?

5. On es poden trobar?
Objectiu: Estudi de camp (TFG)




5. On els podem trobar?

[Objectiu: Estudi de camp (TFG ) }

4 N

_Micronutrients || components bioactius
(Prebiotics i ppubluititss )

Macronutrients

Formules SN\
Infantils & 27
i /52

Formules d’inici Formules de continuacio
(0-6 mesos) (de 6 fins 12-18 mesos)




5. On els podem trobar?

[Objectiu: Estudi de camp (TFG Anna Sabaté) ]

Percentatge (%)

PIEBIOTIC

PROBIOTIC

SIMBIOTIC

RES

Contingut N (total 30)

Res 6

Prebiotics 12

Probiotics 10

Simbiotic 2
Lactoflora F‘ ig s bjvos
oedl R oo
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