CHALLENGES FACED BY THE MUCOSAL
SYSTEM







Gastrointestinal tract (GALT)

MOST FREQUENT PORTAL OF ENTRY FOR HARMFUL
SUBSTANCES. THUS THE MALT HAS TO MOUNT AN




SPECIALIZED

COMPONENTS OF MALT




MECHAN TSNS OF PROTECTTO)] BY
STgA AT MUCOSAL SURFACES

INHIBITION OF ADHERENCE




FACTORS CONTROLLING IgA ISOTYPE
SWITCHING
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SECRETLON OF TgA:s THE J CHAT)H

THE J CHAIN IS A 15 KD POLYPEPTIDE THAT IS
DISULFIDE-BONDED TO THE TAIL-PIECES OF BOTH IgM
AND IgA




FACTORS CONTROLLING THE
SECRETION OF IgA: THE SECRETORY
PIECE (POLYMERIC Ig RECEPTOR)

MUCOSAL LUMEN

LAMINA PROPRIA EPITHELIAL CELL

T CELLS
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LAMTNA PROPRTA LYWPHIOC/TES

LYMPHOCYTES WHICH ARE SCATTERED
DIFFUSELY THROUGHOUT THE LAMINA




TITRAEPITHELTAL LY WPHOCYTES (LELs)

IELs ARE LYMPHOCYTES WHICH ARE
INTERSPERSED BETWEEN THE COLUMNAR

FIRST IMMUNE CELL LINE OF DEFENSE IN
THE INTESTINE




ORAL TOLERA)CE

Day 1 Day 10 Days 22-24

Immunization

Antgen Antigen and
adjuvant

Nature Reviews | Immunology

ORAL TOLERA)CE

ORAL ADMINISTRATION OF A PROTEIN

ANTIGEN MAY LEAD TO SUPPRESSION OF
SYSTEMIC HUMORAL AND CELL-MEDIATED
IMMUNE RESPONSES TO IMMUNIZATION




REGULATORY T CELLS
(C4)

TH3 CELLS: A POPULATION OF CD4+T CELLS
THAT PRODUCE TGF-B. ISOLATED FROM MICE

1

RECULATORY T CELLS

1

CD8+SUPPRESSOR T CELLS: THE FIRST
IDENTIFIED POPULATION OF REGULATORY T




EPITHELIAL CELLS

M CELLS




CIHARACTERISTILCS OF M CELLES

M ("membrane-like") CELLS ARE SPECIALIZED
EPITHELIAL CELLS WHICH OVERLIE LYMPHOID

FUINGIEOINSROESVMSCELES

ANTIGEN SAMPLING




Dendritic cell-mediated transport of commensal

bacteria in the gut

* Payer's palch
= Appendix
* Colon follicles

\ Lamina propria

Mesenteric lymph node

|~ °
’ ®
s)' & o~ "y ol
L ]
Lumen , °
g ‘ B -y
a2 o OB, " Intestinal™y
o 2 @, . épithetium
9v - =] 9 -
S Q <
§$ o ¥ 3 ]
\ &7 2
Dendritic <& ]
cel ¥ 95 80
9o

Role of CX3CR1 in Luminal Sampling by Gut DCs

Lamina propria




ORGANIZATION OF

PEYEL'S PATCHES

ORGANIZED MUCOSAL LYMPHOID FOLLICLES




Anatomy of a Peyer's Patch




CLINICAL IMPLICATIONS




Ty DEFICIE) JC)

IT IS THE MOST COMMON PRIMARY
IMMUNODEFICIENCY

CLINICAL MA
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Ur\ D C

) JTF
EFICIE) 1o/

INCREASED INCIDENCE OF INFECTIONS




TOFLAMMATORY BOWEL
(LED)

T —~
DISEASE

IBD IS A CHRONIC, RELAPSING AND REMITTING

INFLAMMATORY CONDITION

TWO OVERLAPPING PHENOTYPES:

Similarity Between TLR-4 and

TLR-4 =

Receptor
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e MU JoLogre FEATURES

CELL-MEDIATED IMMUNITY (ACTIVE CD):

e MU JoLogre FEATURES

HUMORAL IMMUNITY: MASSIVE INCREASE IN
THE NUMBER OF PLASMA CELLS AND IN Ig6




INHIBITORS OF PROINFLAMMATORY CYTOKINES
- Anti-TNF therapies: infliximab
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CELTAGC DESEAS

CELIAC DISEASE IS A T CELL MEDIATED
IMMUNE DISEASE OF THE SMALL INTESTINE




Normal Celiac pt

Mature Reviews | Immunology

CELTAC DISEASE: TWNUNOLOETC
J’j

ANTIGEN: GLUTEN (gliadin and glutenins)

IT IS ASSOCIATED WITH HLA-DQ2 OR HLA-DQ8
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IMPORTANTLY THE HALLMARK OF CELIAC DISEASE IS
INTRAEPITHELIAL INFILTRATION BY CD8+ T CELLS
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The CD3 sidz of thz story
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MUCOSAL YACCTNES

VACCINES AGAINST MUCOSAL INFECTIONS MUST
STIMULATE THE MALT IN ORDER TO BE

MUCOSAL YACCTNES

NEW STRATEGIES FOR ANTIGEN DELIVERY:
= LIVE ATTENUATED RECOMBINANT BACTERIA AND




MUCOSAL TN JOTHERAPY

STRATEGY TO ATTEMPT TO TREAT
ILLNESSES RESULTING FROM IMMUNE

Tablz 3 | Oral tol in human di
Disease Oral antigen Dose
Food allergy Allergen Increasing dose over time
Autoimmune  Sequestered 4 mg capsules 3 times a week for
uvetis refinal antigens, 12 weeks
HLA-B27PD
Retinal S-antigen, 30 mg S-antigen or 50 mg soluble
soluble retinal retinal antigens or both.
antigens Decreasing dose, starting from 3 times
aweex for 8 weeks, ending with once:
aweek
Rheumateid Callagen 0.1 mg bovine type Il collagen
arthritis daity for 1 month, followed by

Type 1 disbetes Insulin

Multiple sclerosis Myedin

0.5 mg daily for 6 months

20,100, 500 or 2,500 pg chicken
type Il collagen daity for 24 weeks

0.05, 0.5 ar 5 mg bovine type |
collagan dally far & months

0.5 mg bovine type |l callagen daily
far 3 monthg

0.1 mg chicken type Il collagen daily
for 1 month, followed by 0.5 mg for
2 months

7.5 ma insulin
2.5 mg or 7.5 mg insulin
300 mg bovine myedin

Prophylactic
or therapeutic
Therapeutic

Therapeutic

Therapeutic

Therapeutic

Therapeutic
Therapeutic
Therapeutic
Therapeutic
Frophylactic

Therapeutic
Therapeutic

QOutcome

About B0% of patients are
successhully desensitized
Marginal clinical benefit.

Al patients relapsed after
cessation of reatment

No benefit, with possible
exacerbation of disease in
patients receiving a mixture
of soluble retingl antigens

No benefit

Clinically significant response
at 20 pg dose

Response at 0.5 mg
Response at 0.5 mg

Improvement in most clinical
measwres, 4 out of 28 patients
had complete remissian

No benefit
No benefit
No dlinically significant benefit
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“For trial rasults sea National Institutes of Health Mews wabsita in Furthar Information, In contrast to expermental animal models, most human clircal trials have attempted
to Induca oral tlsrance after the onset of disease (tharapautically). Treatments ars prophylactic f the regimen of oral feading s begun prior to the onset of cinical dssase,

wheraas they ara therapeutic If oral toleranca i infiatad aftar the onsat of dsaase. HLA-B2TPD, HLA-B2T mimatope.




MUCOSAL TN JOTHERAPY

POTENTIAL PROBLEMS:




