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o An inability to absorb
niacin (vitamin B3)
or the amino acid
tryptophan may
cause pellagra, a
disease characterized
by scaly sores,
mucosal changes
and mental symptoms
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® All Human Uses
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Use

O Animal Growth
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timicrobial Resistance: Issues and Options. Forum on Emerging Infections. (Institute

of Medicine , 1998).
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Bronchial Tubes

Esophagus

Trachea

Large Intesline
Proventriculus

Gall Bladder

Spleen

Mesentery

Small Intastina

~cici , Duodenal Loop
Gizzard 1
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"The dependence of fthe
intestinal microbes on fthe
food makes it possible to
adopt measures fo modify
the flora in our bodies and
to replace the harmful
microbes by useful
microbes"
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Friendly Bacteria Unfriendly Bacteria
L. acidophilus, L. salivarius, Pathocgenic bacteria.such as
L. casei, S. thermophilus, Candida albicans,etc.

B. bifidum, B. longum,etc.
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Bifidobacterium Pedibcoccus acidilactici
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Lactobacilli species

Bifidobacterium species

Other species

_ acidophilus
. thamnosus
_ gasseri

_casel

I e B R

_reuteri

B. bifidum
B. animalis
B. breve
BE. infantis

BE.longum

L. delbrueckii subsp. bulgaricus B.lactis

L helveticus
L. fermentum
L plantarum
L. gallinarum
L. johnsonii
L salivarus
L. plantarum

L. crispatus

B.adolascentis

(Yavuzdurmaz, 2007)

Enterococcus faecalis

Enterococcus faecium

Streptococcus salivarus subsp

thermophilus

Lactococcus lactis subsp lactis
Leuoconostoc mesenteroides
Saccharomvees boulardii
Pediococcus acidilactici
Propionibacterium frendenreichii

Lactococcus lactis

subsp_cremoris
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@ Diagram of pathogenic bacteria acquiring attachment sites

@ Diagram of PROBIOTIC bacteria competing for and securing attachment sites
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Specific mechanisms

Aspecific mechanisms

Cell-mediated immune

response balancing:
DC and T,‘,g modulation
1Th1, [Th2
Humoral
response
modulation:
TIgA
LIgE
/pathoge
_ Y
&1 Py
y & & A\ .
:MI' r""._ 3 A B A N LA "./:i" Al
| OO "Q’Ol.O._OlO_
DC naive
IgA .(’:S' T cell
IL-10-—~,
Swich to 'QA\ Y
Plasmacell
N T
req
TGFp ? Th%
IL-10 IL-4
TGFB IL-5

Improvement of
barrier integrity
1TJ, | mucins

TNFo
IFNY

mucus 0 R
lisTJ " enterocnt
0o lojo

Competitive exclusion of
bacteria along
epithelium

Modification of the local
microenviroment:
antimicrobial peptides,
SCFA, |pH

C
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C SCFA saochandes

il i
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T Phagocitosis

Reduction of intestinal inflammation:
1 NF-xB activation

| cytokine production

| ROS
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ACIDOPHILUS AND OTHER
PROBIOTIC BACTERIA
SECRETE:

ANTIVIRAL
ANTIBACTERIAL AND
ANTIFUNGAL CHEMICALS.

PROBIOTICS FORM A
PHYSICAL BARRIER TO
HINDER INVASION OF
BACTERIA AND YEASTS

PROBIOTICS LIKE
ACIDOPHILUS CREATE
AN ACIDIC
MICROENVIRONMENT
WHICH PROMOTES
IRON AND OTHER
MINERAL
ABSORBTION.

Probiotic Benefits
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t* BCL-2 (inhibition of Saimoneilz induced apoptosis)
* CO206+ cells
* MIP1acells

+4 IFNy
t+ ILA

£t 1IL10
* MPO

t* Phagocytic activity of macrophages

t* Microbicidal activity of macrophages o
t+ Total S-lgA <
tt¢ Speciic S-ilgA o
x g
o
§ %%k @
5 4 r - &mn. cell
Aeeg O
P © LTheper
° LTreg
~ 7
Macrophage
.
#’Demimccdl
Goblet cefl
off o e o® oo 9, e © S
£5 -l (g
o
. Y siga

Scheme of some immune mechanisms induced by different probiotic strains against Sa/monella infection. Probiotics
induce an anti-inflammatory response with increase of Treg cells, macrophages and dentritic cells that produce
regulatory cytokines such as IL-10. Probiotics also increase mucus producer cells and IgA-secreting cells that reinforce
the intestinal defenses (Natalia et al., 2012)

56



(SO (92 (G O O g P gw Jg el

1495 OIS 5 Olale @

Yooy oA s luy e

Yoox¥ oo 5 SN e

(Fukushima and Nokano, 1995) Js zdS™ e e 4
(Gilliland et al., 1995) o34, 15 Js zadS” i zalS” 4

(De Rdas et al, 1996) ¢ o o sla Kb a2+

57



oyl g5 olwd (539899 g0

VA4F OS2 5 Loy
Yoo O g il @
YooY OLKE 5 0900y @
Yoo 0LKe 5 5K e
Youos oL g Ju S e
VYA £S5

VFAY OLIKR  plazs @
WAY i s L5
VYAA OSSP g3l pils @

Y~~q0‘)\§ﬁa}w>) L

58



3195 ol (539998 o 3 1d Signg g3 sl oo

Sl (S o W5 1 o Gl ilisn g 53 25 50 e s il )5 S
(Nishihira ef wss s s55; oosbig sk o5 &b 2 ol U8 0445 0

al., 1999; Ichikawa et a/., 1999)

59



Figure 1. Light microscopy micrographs of intestinal mucosa in 3 week old Salmonella
challenged poults. A, duodenum of DFM fed poult; B, jejunum; and C, ileum of not
DFM fed poults. Vertical line indicates mucosal thickness, and horizontal line indicates

villous-crypt boundary (depth of villi) (H and E stain).
1
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Light microscopy
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Scanning electron microscopy micrographs of ileum of 21 d old poults fed diets with
DFM (C) or without DFM (A&B). A, not Salmonella challenged; B and C Salmonella
challenged. B, is showing shortening, thickening, and atrophy of the villi comparing

to A & C. an ©
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