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Is asthma an epithelial disease?

Hogg and Eggleston, 1984

= Basic mechanisms of epithelial regulation of
airway reactivity
« Asthma
- High molecular weight: Ovalbumin
— Low molecular weight: Toluene
diisocyanate (TDI)
= Ozone

Hypotheses

= The respiratory epithelium regulates
airway reactivity by releasing factors
which modulate the behavior of smooth
muscle.

The respiratory epithelium is involved in
the etiology of occupationally- and
environmentally-induced obstructive
diseases.
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Hyperosmolar solution-induced
release of EpDRF involves:

= Apical Na* channels (amiloride)
» Apical CI channels (DIDS)

« Basolateral Na*-K*-2CI co-transport
(bumetanide)
- Basolateral Na*-K* pumping (ouabain)

Bioelectric and mechanical events

Conclusion

Hyperosmolar solution releases EpDRF
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What is the effect of provoked
EpDRF release on reactivity?
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There were nao differences in the intraluminal

ECso values in the absence of the epithelium.
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Summary

« Airway nvpemreactivity to MCh in vivo is
accompanied by hypareactivity in vitro to
intraluminally-applied MCh,

* Intraluminal hyporeactivity is epithelium-
dependent.

* Intraluminal hypareactivity is accompanied by an
increased relaxation response o hyperosmolar
solution, i.e., by enhanced EpDRF release.

* Is lhis a compensatory mechanism?
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TDI
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Experiments with TDI

In vivo treatments: In vitro experiments:

« TDI sensitization + TDI  * Reactivity of perfused
challenge trachea after treatment

« TDI sensitization + of animals
TDl/guinea-pig serum * TDI added to Krebs
albumin conjugate solution
challenge * Exposure to TDI vapor
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TDI sensitization + TDI challenge
(TDI-TDI)

= Sensitization: intranasal 5 pl of 10% TDI
in ethyl acetate (EA) once/day x 7 days

= Challenge: 2 weeks later intranasal 0.2%
TDI in EA

* Controls: intranasal EA
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Time course of sRaw after TDI
sensitization and challenge
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Eosinophil response after TDI
sensitization and challenge
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Reactivity to inhaled MCh after TDI
sensitization and challenge
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Reactivity of perfused trachea to MCh after TDI
sensitization and challenge
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TDI-TDI/GSA Summary

« Airway hypemeactivity in vivo to MCh is
accompanied by hyporeactivity in vitro to
intraluminally-applied MCh.

— Analogous to Ova; different from TDI-
TDI

* Not accompanied by eosinophilic
inflammation

- Different from Ova
46

Effects of TDI in vitro

= What are the direct, non-immune,
chemical effects of TDI on the
airways?
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TDI! in Krebs solution in vitro

= |Isolated, perfused trachea preparation

+ Control MCh concentration-response
curve obtained

+ Apply 1 mM TDI in DMSO to IL bath
= Control: 0.13% DMSO

» Repeat MCh concentration-response
curve
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Conclusions: TDI vapor

+ Exposure to TDI vapor causes
hyperreactivity in vitro
* Substance P is not involved
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Conclusions from TDI

= The effects of TDI are protocol-specific
* In vivo:
— TDI-TDI; hyperreactivity and inflammation
+ no effect on reactivity of perfused trachea
— TDI-TDIGSA: hyperreactivity without inflammation
= intraluminal reactivity is decreased
+ In vitro:
— TDI in Krebs: hyporeactivity
— TDI vapor: hypemeactivity

— The epithelium is a target in both cases
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Ozone
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O4-Treatment

» 3 ppm O, or filtered air for 1 hr
Pulmonary function before and after

 Reactivity to MCh challenge before and
after

« In vitro reactivity to MCh
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Histological sections
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