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The Role of the Epithelial Cell in Bronchial Asthma
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— Abstract -

Although traditionally viewed as a physical barrier between the host and a variety of
jnhaled irritants and pathogens, it has become clear that the epithelium has a much broader
funictional scope. Epithelial cells are metabolically active and can play an important role in
the regulation of the allergic inflammatory response. This review provides a consideration of
the role of the epithelial cell as both a “target’ for exogenous and endogenous stimuli and as
an ‘effector” cell that is capable of producing a variety of products that can influence the
inflammatory response in the airways.
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AE MXE9 Aol RadPn(Cutz 5, 1978
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Fig. 1. Inflammation in asthma involves acute
and chronic effects,
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Table 1.

Effect of epithelial cell loss on airway hyperreactivity

A oA 7= AHAEe] Y -

Mechanism

Kffect

Result

Loss of physical

barrier

Loss of catabolic state

Increased exposure of inflammatory

& resident cell to noxious stimuli

Increased exposure & stimulation

of sensory affercent nerves

Reduced degradation of

1) excitatory neurotransmitters.
Sub-P, NK-A

2) inflammatory medialors: 5-HT.
histamine

Loss of receptors

fradrenoreceplors

Hjyreceptors

| action of bronchodilators

| production of EpDIF

| production of PGE,

| capacity for inhibitory response
to histamine, NK-A

Loss of cytokines

1.2,

TGEF p

IFN-y

! activity of cyclooxygenase

| epithelial chemotaxis

l.oss of inhibitors

FphIl®

Nitric oxide

| modulation of airway smooth
muscle tone

Compromised mucosal vascular
regulation:
| inhibitery NANC response

Activation of inflammatory cells
leading to increased infl. response
Axon reflex & bronchoconstriction

Neruogenic inflammation

Bronchoconstriction: T allergic response

| production of secretion

{ bronchodilation

| ability of inhibit airway smooth
muscle contraction

Unregulated airway m. contraction:

| inflammatory response to insult

Compromised repair to damaged
epithelium

Unregulated muscular contration:
| vascular clearance
Unregulated airway & vascular m.
contraction
| clearance of noxious chemicals
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Table 2. Known cpithelial cytokines

Cytokines

Inducing stimuli

Chemoattractant cytokines
C-C/f chemokines

1, TNF-¢, ozone. NO, asbestos, elastasc

Viruses (rhinovirus, RSV, influenza type A)
Bacterial products (Pseudomonas). cell deformation

RANTES IL-1, TNF-a IFN-Y
REotaxin TNF-eo IFN-y
MCP 1 TNF -a
C-X-C/e chemokines
IL-8 1.
GRO -« TNF -«
3ROy TNF -«a
Other
1I.-16 Histamine

Plelotropic cytokines

1, TNF-a, TGF-£ ozone, toluenc

2,4 diisocynate, histamine. elastasc
Bacterial products (Pseudomonas)
Viruses (rhinovirus, RSV)

IL-6 I,
IL-11 1.
IL-10 ?
IL-1

TNF -a(?) NO;

Colony - stimulating factors
GM-CSF

1, TNF-«¢, TGF-8 RSV

Asbestos, toluene 2.4 - diisocyanate

IL-1, TNF-2 NO, histamine, clastase

Viruses (rhinovirus, RSV)
Bacterial products (Pseudomonas)

G CsF
CSF-1 4
M - CSF (7) 7

Growth factors
TGF-#

IL-1, TN[ -a

Retinoic acid

al

hydroxyeicosatetraenoic acid (15-HETE) %
prostaglandin F.(PGE,) &< A& uwj#x), 7=
#3A9l  endothelin, nitric oxide (NO),
proinflammatory cytokine, chemokine, 479!
A Fel Ea"n Yk(Alving T, 1993:
Kharitonov %, 1994:; Knight %, 1994 Furie$}
Randolph, 1995; Nakamura %, 1995 Barnes,
1998). IL-18, tumor necrosis factor-¢ (TNF-9),
IL-6, GM-CSF Z€ proinflammatory eytokine
2 7|mellA HFNEE FEAT e 9L sy, IL
8., RANTES (regulated on activation, normal

18

2 MIP-la
(macrophage inflammatory protein-1a) &
chemokine® 7128 34T, %57, Yt 5 o
FAE Fdol 7]4stx, platelet-derived
growth factor (PDGF), insulin-like growth
factor-1 (IGF-1) 53 £-& Azl A0k 4
Faket 7= HE2 F4 ¢ 6 Fe] Aol
NOi= o]#ddl endothelial-derived relaxing
factor(EDRF)=2 22izion FudRlere 71ze
AR FZARE 7I=84 2 89 9542 %
£3in). 28y HAHAMe Z)E Q5 g

T cell expressed and sccreted)



inducible nitric oxide synthase (iNOS)2 &4
32 NO9 #&=7t 37150] 7l &4 2 44
HEo vdss A" 4 Sk (29 2),

Inhaled/luminal stimuli (e.g., ollergens, pollutants, cytokines)
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Mediators Cytokines Growth factars
Endathelin-1 NO GM-CSF EGF
PGE, 18 IGF-1
15-HETE RANTES PDGF
J Eotaxin 1
Bronchaconstriction  Vasodilation  Inflammation Fibrosis

Sm muscle hyperplasia

IFig. 2. Hpithelial cells as a source of inflamm-
atory mediators.

olu] 7l&EFAE, 7T AWATAME T
cytokine® AAFHn 22id  ArHProud,
1998). 7= A9AHE= o8 cytokines B8l o
] ASAEEL 7= o)FEEE P, o|FF
ASMETES BPTn HES FTTMIFEN,
4 B A T GENee] il A&d B
Evkn QziEez V) geAdEes 44 % B
85 cytokinee] el Fedlaal ShH(E 2).

1) Chemokines

Chemokine® 2702l 221y disulfide® |2=
L 409 cystein residue® F2Ro = VAW, A
& 2719) cystein residueztel amino acide] &
aqyo| gt C-X-C(Eye o8 CC@Ee P
chemokine22 Frojzich (Baggiolini, 1993:
Baggiolini &, 1994).

(C-X-C chemokine familyole IL-8. GROe,
GROy B°l o}, IL-8e &%+-9 siehs], 2@t
Y, ZIsre] 43 o)%, ¥i dele] Wz
Zgol 20 Y3 CD11b/CDI8 @eiwe] U &
S/ D, T-d7e] slatFgde de7|un, IL-
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3 GM-CSFell o8] 23gux=o] @ &9
glgbA 7 IL-3. IL-5, GM-CSFall 2ls] =2]%¢l
=0l @ TY7I7E] A R 3G
histamine, leukotriene®| #2l= deod 4 Ut
o 42A UrHlarson %, 1989: Bischoff §.
1991 Nakamura %, 1991; Warringa &, 1991:
Yuo %, 1991: Cromwell ¥, 1992. Warromga
%, 1993). GROest GROve 5719 397)+9
et S 4o FTA 71 ARl Bsie
2 A5 31K Baggiolini 1994: Becker
. 1994),

C-C chemokine family*l= monocyte chem-
oattractant protein-1 (MCP-1), RANTES,
eotaxin &°] Atk MCP-I:= @78 59779
EFAAEAR V|2 VAR E At Bal
23 (Becker 5. 1994), FAREAEA (mitogen)
2 AFE TR dETelr feld MCP-10)
P48 memory T M%) el #E3438- vie}
We A& Hol(Carr 5, 1994), A4or] G, &
4717, BA3E memory T A¥E] 7IEUR olF
sled ot AEvl. RANTESE T-9n
TF,o8H A, dfeME, ¥R, A%
A=TBAE FoA Evldoia d2ix] den, 32
71% M Eefl = RANTESe] mRNAZL &4ds
= o] FHHAHWang 5, 1996). d4¥A e}
Z1BAAL A2 HeA RANTESY Fx7t F71
o] glvka Basp der, RANTESE A ¥
We) CD11b/CD189] U8 & Zvlrzlezs F4
1o S FoAF 2, BT gRidde] &
45 do ZATE SEAdHzZ dfAvke
Baw ltiAlam 5. 1993: Alam ¥, 1996).
Ebisawa (1994)& Abghe] A= WM EE o
£3 A¥oa RANTESZI 3 oM ESoA
FATe] MeEHQA AUy ojFE doicki KHa
3l i, Meuer 2(1993)2 human RANTES,
MCP-1, MIP« % I1-8& A B dhfyaldd
735 RANTES®T] A} 4A7hfol] FAEY R
A Afo] fug AR Kol AR elM=
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el deiAA] gke Fie] o] 2o} Eotaxind A
49l major eosinophil chemoattractant® 7%
=2m RANTESS €2 |35z satra A9
Aoz fAIRItHPonath %, 1996).

2) Lymphocyte chemoattractant factor (L.CP)

NE ARMEE CD4+ T ME 23F4e #
Wl L1602 geidl B2k 56kDY LCPE
Fo)ste, LCPe= dA#Ate] 71w ML sy
el A A dfzarell o3l frelahA Svise] U
¥ HEunE2chkBellini %, 1993; Laberge %,
1996). ol= AHelA iutFe] 7in Hfo Fx
A A E} BojslEl e HE AlAT

3) Colony-stimulating factors 3! pleiotropic
cytokinas

Chemokinedl ¢j3l 7|E = o|FH FFAHES
2 of?] colony-stimulating factor$} pleiotropic
cytokinesl| 2l3led AJEe] Fvlel A3 9 3t
Aol Hed, 7= d9iEe TNF-ob 10-13
L proinflammatory cytokine®] &=l 23]
-6 IL-8 IL-11. GROs, MCP-1. GMCSF, G-
C8F & ®vjstd S¢S FEAL,
histamine53 2-& BT Ee] PAEAEL 7w
Ao MAEAN 16 9 LCF 5 88k, 357
oA #9 elastasew IL-6. IL-8, GM-CSFe]
HE fdgict

T80l A AR Z|BAIFE A H ol A
.62k GM-CSFe] =71 dlmael Hlsle] S7is
of Qltkn HuEglem(Mattoli &, 1991), &
A=Y 7= A ZAA 116, 1L-8, GM-CSFe]
mRNAg} g#o] FriEo] &% et
(Marini &, 1992). 7|%= MM v
CM-CSF& 478 4387 n P&& AFAT)
E cytokine22(Cox %, 1991), #29) 7\= g%
vhgol| glo) 8% AL slelet A L6
T Axe] g4zt F24& HEsln, 7izea Ay
o] BulE Z7MNAttn d3A th(Holstish
Raulet, 1989; Levine &, 1994).

4) MZEoIX} (growth factor)

20

—

712 BHME kel TGF-4 2 TGF-2
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molecule-l (ICAM 1) 28 #2APAS M
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