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Functional Contribution of Dioxin Receptor to
Pathogenesis of Inflammatory Diseases
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Cytoprotective Mechanisms
against Environmental Chemicals

B 1HERE

Phase 1 Reaction
B E - KBRIEBEEDRIGIZKY
RIGHEOEWVHREEEERT S

£ 2 AR

HESGRR U ) 550 LN, BEEDT
BRI

Bkt Excretion

G




FEBERIEKRODESICEAET 48E5RAF

Transcription Factors Inducing Detoxifying Enzyme Genes
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Transcriptional Activation by AhR
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Affinity of AhR to Dioxins

LD50 (pg/kg) Kd (nM) of AhR
Guinea Pig 1-2 0.06 °
Monkey 70 0.26 °  %pepatic AR
Hamster 5, 500 0.33 °
Rat Sprague-Dawley 25760
Rat Han/Wistar >9, 600
Mouse C57B6 132 0.27 °
Mouse DBA/2 620 1.66 °  PRecombinant AMR
Human 1.58 °

(Ema et al, J Biol Chem 1994

; Hahn et al, Rev Toxicol 1998)
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Adverse Effects of Dioxins Depends on AhR Function
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(Moriguchi et al., PNAS 2003)
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Biological Effect of Dioxins
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Inflammatory Diseases & Environmental Chemincals
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Environmental chemicals are one of the risk factors of allergic
disorders.
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Do the environmental chemicals exacerbate allergic disorders?
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Activation of AhR Pathway Provokes Inflammation?
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Biological Effects of Arylhydrocarbons Other than
Dloxins
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Direct Effect as Irritants
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Activation of AhR Pathway Provokes Inflammation?
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Constitutively activated AhR Keraticytes
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Generation of Constitutively Activated AhR-Expressing
Transgenic Mice
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Ligand Binding Domain

(Tauchi et al., Mol Cell Biol 2003)
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Target Gene Expression in Transgenic Mice

High Producers Low Producers
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TG Mice Developed Postnatal Spontaneous Dermatitis
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TG Mice Suffer from Severe Itchiness
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Histology of Dermatitis
in TG Mice 1 week
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Histology of Dermatitis
in TG Mice
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Correlation between Active AhR Pathway and Dermatitis

Line 239

Line 234

Anti-CYP1AT1




SEMEIEBADRD F IR &
KR IBfE IR DB 1%

Correlation between Active AhR

Pathway and Dermatitis
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Transcriptome Analysis of Skin at Day 10

| 1.Interleukins/chemokines/receptors (11%)
2.Structural proteins (10%)

3.Kinases/phosphatases (7 %)

(4.Detoxyfying enzymes (7%) ]
5. Transcription factors (7 %)
6.Immunological proteins (6%
8.Metabolizing enzymes (5%)
9.0thers (43%)
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Genes increased in TG mice
by more than 4-fold
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Transcriptome Analysis of Skin at Day 10
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Local Inflammation and Systemic Immune Response
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(naive CD4+ helper T cell)
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Autoimmune Diseases Allergic Diseases
(e.g. Psoriasis) (e.g. Atopic Dermatitis)
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Serum IgEk and IgGl Are Elevated in TG Mice
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Production of |L-4 and |IL-5 Is Elevated in TG Mice
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Summary
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POHZEHIEBHRDEEREERIZHKIET B,
Eczematous dermatitis with severe itchiness is developed
postnatally.

EHDRBERD/INTG VANT2MELLIZIE S,
Th2-dominant immune response accompanies.
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Roles of CCL20 in Skin
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Promote migration of skin dendritic cells

Promote homing of T cells to skin
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Consequences of AhR Pathway Activation in Skin
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AhR Pathway Activation in Keratinocytes
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&R D % 4E (Primary Inflammation)
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(Permissive Condition for Secondary
Inflammation)
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AhR Pathway Activation in T Cells
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