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A little bit of dirt won’t hurt

The Achilles’ heel of allergy?
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Objective

Thresholds and exposure

De-sensitisation therapy Avoidance
Immune modulation (technology/HACCP)

Incidence Exposure

high high low low
NOAEL or LOAEE

The objective is to reduce the risks that are associated to allergen
exposure
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The problem

—— Urticaria RR=2.2 (2.1 10 2.4)
-=-~ Anaphylaxis RR=7.5(6.6108.6)
Foot allergy RR=5.8 (5.1106.8)

Angio-oedema RR=1.7 (1.5101.9)
50

160
change

Rate per milion
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Circumstantials?

The New England Journal of Medicine
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Figure 1. Inverse Relation between the Incidence of Prototypical Infectious Diseases (Panel A) and the Incidence of
Immune Disorders (Panel B) from 1950 to 2000.

In Panel A, data concerning infectious diseases are derived from reports of the Centers for Disease Control and Pre-
vention, except for the data on hepatitis A, which are derived from Joussemet et al.’ In Panel B, data on immune dis-
orders are derived from Swarbrick et al.,*® Dubois et al., Tuomilehto et al.," and Pugliatti et al.’s
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Circumstantials?
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Circumstantials? Asthma prevalence
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Drawbacks of hygiene?
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GI-tract and microbiota

Mechanisms of Environmental Effects |

%ggshve DigDis 201120144-153

DO 10.1159/000323877

. Abstract
Hygiene and Other Early . curent Darwinian synthesis of the hygiene (or 0ld
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Influences on the Subseq|| Fend ypothest suggests that theincrease in chionic in-

flammatory disorders that started in Europe in the mid-19th

of the Immune System century and progressed untiTthe Iate 20th century s at least
partly attributable to immunodysregulation resulting from
Graham AW. Rook lack of exposure to microorganisms that were tasked by co-
evolutionary processes with establishing the ‘normal’ back-
ground levels of immunoregulation, a role that they perform
in concert with the normal microbiota. This is an example of
‘evolved dependence’. The relevant organisms c
with mammals, already accompanied early hominids in the
Paleolithic era and are associated with animals, mud and fae-
ces. These organisms often establish stable carrier states, or

University College London (UCL), London, UK
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Immunology of allergy: homeostasis

- IL-10: -
asthma + diabetes IL-4: -
TGFp: -

Th3
CD4+/CD25+
NKT
ismd Th2 iy
Crohn’s di
arthrosis pregnancy
diabetes-type 1 Th3 TGF-p
CD4+/CD25+ TGF-, IL-10
NKT IFN-y, IL-4, IL-1}
TR — IL-10
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Causes

Neonatal and infantile immune system

| Serialiliwfecti)ns\L i l,
rzsn;;rqg i i l’ Thi

Age

Balanced
Th1l/Th2 at
The intra-uterine milieu is Th2 —dominated. This ~2yr
milieu delivers imprinting of Th2-dominance in
the neonate
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Solution?

[m]
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/\

Via (controlled dietary) application of PAMPs/MAMPs/microbes?

Innate activation — Thl-activation?
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The theoretical framework

Sensitisation Elicitation

mast cell

e 2
A
i - histamine
P e
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The Achilles’ heel(s)

Sensitisation

Elicitation
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Immunomodulation

mast cell

Medical

treatment

4

%
we

GI-tract and microbiota

500-1000 Microbial species
Aerobes
A

Stomach

Duodenum
10%3 cfu/mL
pH, 67

Jejunum Smell

Colon
101042 ¢fy/mL | Large
\4

Anaerobes

intestine

<102 cfu/mL Digestion and
pH, 1-2 acid secretion

Digestion and absorption
of carbohydrates, proteins,
and fats

1034 cfu/mL intestine

Absorption of bile acids
and vitamin B, ,

Absorption of water,
electrolytes, and short-chain
fatty acids
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GI-tract and microbiota
Gl-mucosa

Lactobacillus plantarum

Lactobacillus paracasei

Lactobacillus thammosus -
Bifidobacterium longum >
Bifidobacterium animalis

Escherichia coli
Klebsiellapneumoniae
Sutterellawadsworthensis
Bilophilawadsworthia
Acinetobacter hwoffii
Bacteroides fragilis
Prevotellamelaninogenica
Fusobacterium varium
Brachyspira aalborgi
Streptococcus anginosus
Streptococcus pneumoniae
Peptostreptococcus anaerobius}

Figure 2; Eubiosis vs. Dysbiosis

u WAGENINGENEE Hakansson + Molin Mutrients 2011, 3, 637-682

Inflammatory
mediators
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Causes

Peoos

Loctobuc cons [P [Pee— cons eotacacn

2-y olds in Estonia 2-y olds in Sweden

Grey: allergic children; white: non-allergic children
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Probiotics

Probiotics in primary prevention of atopic disease: a randomised
placebo-controlled trial

Lancet 2001; 357: 1076-79

Marko Kallioméki, Seppo Salminen, Heikki Arvilommi, Pentti Kero, Pertti Koskinen, Erika Isolauri

100,
150 mothers randomised

0
ol

2 after 3 months
2 after 6 months
1 after 12 months|

82 assigned placebo 4 s

Lactobacillus GG ]

K

14 lostto 13 lost to hl
follow-up: follow-up: &
2 before delivery 2 before delivery k=3
5 after 2 weeks 7 after 2 weel g
£

children with atopic eczema (%)
@
g

1 after 18 months

0

2 after 18 months
Placebo  Lactobacillus GG
Figure 2: Treatment effect of Lactobacillus GG on atopic

68 completed study | [ 64 completed study
disease

Figure 1: Trial profile Bars are 95% CL.
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Probiotics

Fig 4
A

1L-12(pg )
BB 888838

Specific probiotic strains promote specific
. polarisation in hPMBC-cultures

1FN-y (pg L)

]
yax Sy

TNEa pgmL)

®Ac (day 1)MPI (day 1) AMed (day 1) O Ac (day 4) TP (day 4) AMed (day 4)
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Study design

62 included
Randomized on gender,
age and last documented
severity of birch pollen
allergy

p=10  ||n=(11-1=)10|| n=(10-1=)9 n=10 n=11 n=10
Placebo Lcasei || ¢ plantarum || L plentarum || L plantarum || L. plantarm
Shirota WGFS1 MizO3400 || NIZO2877 ||CBS 125632

4 week probiofic intarvention

Biood parameters before and alter intervention:
+ Immunaglobuing (Birch polen-specific IgE, 156G and 19G4)
» PBMG surace markers {CD3%, CD4”, GDB*, CD14%, CD16* , CD19*, GD25*, 06"}
+ Gytokines after polycional simulasion of PBMG (L5, IL10, IL12, IL13, 1L17, IFNY)
« Cytokines aftor timudation with Botv1 (IL-18, L5, 1L-10, 1L-12, 113, IL-17, IFH-Y ant TNF-ci)
. parameters (CAF.
« Liver function (ALT. AST, GGT, creatinine, biliubine}

Clinical & Experimental Allergy A
ril 19, 2012 AOAC-Lowlands
n WAGENINGENIEE g yme 41, Issue 2, pages 232-242, 1 DEC 2010 pril 15,
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Probiotics reduce birch-pollen-specific IgE,
but not IgG and IgG4

Relative change in immunoglobulins

»
0.80 4 P=0011 P=0027 P=0.039 P=0.035
070
placebo  Shirota WCFS1 NIZO3400 NIZO2877 CBS
125632
Clinical & Experimental Allergy .
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L. plantarum CBS125632 affects cytokine
production of aCD3/aCD28-stimulated PBMC
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Immune modulation and allergic disease

B LGG given to 159 pregnant women (at risk for allergy) for 2 weeks
and to the babies for 6 months; 50% less infants in LGG group
than placebo had atopic eczema at 2 y (Kalliomé&ki 2003)

B LGG and Bifidobacterium lactis Bb12 shown to decrease severity of
atopic eczema (Isolauri 2000) and in a similar study serum IL-10
elevated significantly in LGG group (Pessi 2000)

® PandA-study: Ecologic PandA® (mix of 3 strains) prevents eczema
in high risk-children in first 2y of life (Niers et al., 2009)

B [. plantarum decreases allergy markers in adult birch pollinosis
sufferers (Snel et al., 2011)
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Allergic disease: probiotics

CLRs Langerin MR

ocsioN
These receptors ot o MaL
recognize MAMPs: 1

Pegsoeay "~ Uptake

Courtesy Jerry Wells and Marjolein Meijerink, WUR

e

/ Multitude of signals
upon interaction!!

Imprinting by host tissue factors

Immunity | Tolerance
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Responses patient- and strain dependent

B Responses strain-dependent: phenotype is important
Is it MAMPs? Which MAMPs? PGN? S-layer proteins?
Induction of mucosal transcription strain-dependent

W Responses patient-dependent: phenotype again
Is a ‘disease’ phenotypically the same for everyone?
Enterotypes - consequences?

Vl Vl‘ VZ VZ‘
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B-Glucans
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e Yeast
« Fungi
« Cereals
» Lychen
» Bacteria cereal p-glucan yeast fglucan
ooy i el Bl A ot
B-Glucan type Structure Description
Bacteral Linear 15 goan
R S
veast O |G bean, Boateain
Cereal —
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B-Glucans

Murine ova-aliergy model (BALB/c, oral challenge)

International
Immunopharmacology

Rhinitis, sinusitis, and ocular diseases

Alleviation of seasonal allergic symptoms with
superfine 3-1,3-glucan: A randomized study

Jun Yamada, MD, PhD,*® Junji Hamuro, PhD,” Hiroki Hatanaka, MD,*"
Kuniko Hamabata, MD,*® and Shigeru Kinoshita, MD, PhD® Kyoro, Japan

Toshio Suzuki ¢, Masahiro Sakanaka®
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B-Glucans activate THP-1 macrophages
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Fungal Immunomodulatory Proteins
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Fungal Immunomodulatory Proteins

c IL-1beta IL-10

i o
— T
e TNF-alpha
iL-10
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And then home...
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* In vitro/ex vivo-screening meaningful in this setting

* Better definition of probiotics may structure the debate

A little dirt won't hurt?
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Is there a common mechanism?

3 ‘Food components’ appear to have an impact on
allergies:

Probiotics w
B-Glucans @ — m m
FIPs 7\ /\

Possible common mechanism:
All are microbial components;
Is this activation of innate immunity,
and subsequent Th1l-activation?

A little dirt won’t hurt?
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Thank you for
your attention

harry.wichers@wur.nl
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