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" Abstract

sthma is characterized by airway inflammation, hyperresponsiveness, and remodeling,

which are responsible for the variable airway obstruction and respiratory symptoms.
Although a number of anti-asthma drugs have been developed, none has succeeded in
managing symptoms and underlying airway inflammation as effectively as corticosteroids.
However, systemic effects of the drugs were a major obstacle to use them in asthma therapy. A
significant breakthrough in asthma therapy occurred when corticosteroids became available as
inhaled preparations, reducing the potential for systemic effects while achieving excellent
therapeutic efficacy. The first inhaled corticosteroid (ICS) having such characteristics was
beclomethasone-17 a, 21-dipropionate, which was introduced in the early 1970s. With growing
information on their efficacy and the recognition of chronic inflammation as a fundamental
component of asthma, ICSs have become the cornerstone of asthma therapy since the early
1990s. The potent anti-inflammatory effect of ICSs seems to be resulted mainly from the
reduction of the number and activation of inflammatory cells in the bronchial mucosa and through
their inhibitory effects on the synthesis of various mediators and cytokines. In addition, the airway
selectivity is thought to come from a high hepatic first-pass inactivation rate of the drugs. A
number of ICSs are currently on the market, and some drugs are available as the combination of
an ICS and a long-acting beta2 agonist in a single inhaler. The present paper comprises a short
background behind the development of ICSs, their pharmacologic and clinical profiles, and the

current positions in asthma treatment.

Keywords : Inhaled corticosteroid; Asthma
8 4 20| : 58 AH|20|=; M4

) = 1

M E

b R b A
ULsj7ol weh ARolw agAle] ALgo] Azem
QTN 2), T2EIAE| o] = Fed 9% g0

ol @l AEE] 2] 2|7 o]&

894 xroM 228

AHZ0|E2

|=0|I
_.E
19
ol

i
.-
=2
N
F
s
=3
o
<,
10
ESL
>~ O
> 2
T,
Mo o,
>, =2
;g_h
:qo{'

g
L
&
K
o
mf
~N o

ﬁ
f:
i
4»
ﬁm [“10

N, ol r>4'
1ns
0’fo



894 9025} ©

20 2006.10.16 10:20 AMH [ %895 NQ3 HP LaserJet5100 Series

rE

50 rlo
kJ

Zrollx o] SFETIARLY Pgtoll A 2] F4 &
Fojg 5= Q)E A o] itk ufetA S
T7HA] 7 o gl oA Rk o

kAl Qi

o A

E I oo
|
I
N

oo 2 o

1>k
B O

X
Ty
-9,

Hd

D%

_10
ol

ko

rE

K rlo
2

>,

il
£
=2

T

i o
o :':
o —
ol X
Tl
e Lru
4o
DS
0 o N

b

N
0
ofo
ok
:
oo
Hid
3
of\
{f
~]
5=
[-'O
=
oo
fillo
s
£
off
<

glae:)

do0 >

Mo {o Hr

fo Q
g
N

b 7} rH o ol AP ZRE )
7](diffusion gradient)7} Z7] wfjFo] A2 QH
7100 $85 SHE BEE PARE S5 ol
ATH4). ol oM vF-E S Ro|l=s 5
A 29, D-g e olEi Bzt

~H|Ro|Ee] F47} oA B A s

2l
alia)
iy

Mo
-
o

fits?
T HF 1o on o K
it _{o

-I_l
O
o )

30, &

=
£

of\e
2 =2 o

] )

rlo

Hd
DY
off
b
il
o
~N
o
Jo
>
o
4
0,
O
He
el
N o
Y O,
01)41
o
:
&

B
)
o
o
o
9
(Y
A=)
=
i
I
£
Al
o
4
N
>
>
ol
ff
(0]
)
il
s
r> D

N
a
[-'tli
rd
)
=
f
il
>
(i
>
i)
r
2
1
Ir
o M

h
2
>
i
1
ofo
e
=
—o
2~
b
°
rH
o T
|

g Alelde 2] Bos), Teu vt s 2e

o] gl FIwolE AIso] 2 e Rol =7} 27

2
o3
N
o, =
lo & L W

gk ol ofalf A 2B R ol =k FlA ol Tl R3]
gk 2H| 2o|=7} s Bl AAledAlR SrEo A

Inhaled Corticosteroids in Asthma é&%}

Brownian diffusion

Inertial impaction

Gravitational sedimentation

Figure 1. The mechanism by which inhaled drug particles deposit
In the airway lumen

5 AT A A o] v W2 Ao = Ay
ATHO). w8 ZE|2ol=9] JFA oM 7H 2 XA
& 95§ 249l beclomethasone-17 @, 21-dipropio-
nate (BDP)E FUAIE 7R3t 1970 a0} Zofl o] Folxitt
(7). BDP7} Hofd 7|5 /9| Ae S 2= o) LhellA]
Be2o= HEAge} H7] wiEolghe AR ¢ A
3 Fo] do]H(8), o|ulFH FUE ZH|=o|=o] e

A2 715 5HA =30t

o

o
2 N o
o
~{

o] dofum A7 g 4 7|z ekEo| 32l
717o] k. 270] 0.5~ 5#m HE AP Hef dx
F-2lol 2lsl= dlole 8 o3t Ho] o 5283
o] AlFte] S o n 2 555 3o W A= oo
<7kt =771 0.5 um of8kRl Y= Bl F4tel| 9
3l 2 4= QIA|Rk o] =719 YRR 90% HETT TV
£ 53l 7% 9= vEEch(Figure 1).

NAZZE YA} 7| 32l kS = QAT E oFHE
5, YAk 271, 35 W, 7Iee & Fol AT &
Q719 FRE JE FS vRITh9). dA) HAY A=

A

hstelAreisixl 895



EM _°3% 2006.10.16 10:20 AMH°[*|896 NQ3 HP LaserJet5 100 Series

Lee JM

Inhaled
budesonide =N,

Inactive
S metabolites

Liver ~90% First-pass

metabolism in liver

Figure 2. Schematic overview of pharmacokinetics of inhaled ste-
roid. Each steroid has a different rate of the hepatic
first-pass deactivation.
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Table 1. Lipophilicity (log P), receptor-binding affinity (RBA), and
oral bioavailability (F%) of inhaled corticosteroids

Drug log P RBA F%
Beclomethasone dipropionate 4.40 0.3 25 (?)
Triamcinolone acetonide 2.53 0.5 23
Flunisolide 2.28 0.2 21
Budesonide 3.24 1.0 6~13
Fluticasone propionate 4.20 2.3 <1
Momethasone furoate 2.8 <1
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Figure 3. Action mechanism of corticosteroid (Modified from Am J Respir Crit Care Med 1998; 157: 51- 53): Glucocorticoids enter the cell
and bind to a glucocorticoid receptor (GR), which is complexed with two molecules of the 90 kDa heat shock protein (hsp90) and
with pb9 protein. Upon ligand binding, GR dissociates from hsp90 and translocates to the nucleus, where it binds as a dimer to a
glucocorticoid response element (GRE) located within the promoter of target genes. GR can also interact as a monomer, via direct
protein—-protein interaction, with transcription factors such as NFkB and AP-1, activated by cytokines and other pro-inflammatory
stimuli. The resulting mutual repression prevents both GR and the other transcription factors from binding to theirrespective DNA
response elements (RE).
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Table 2. Estimated equipotent daily doses (#g) of inhaled steroids for adults

Drug Low dose Medium dose High dose
Beclomethasone dipropionate 200~500 >500 ~ 1,000 >1,000~ 2,000
Budesonide 200~400 >400 ~ 800 >800~ 1,600
Ciclesonide 80 ~ 160 >160~320 >320~1,280
Flunisolide 500 ~ 1,000 >1,000~2,000 >2000
Fluticasone 100~ 250 >250~500 >500~ 1,000
Mometasone furoate 200~400 >400~ 800 >800~ 1,200
Triamcinolone acetonide 400~ 1,000 >1,000~2,000 >2,000
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Figure 4. Biological effects of corticosteroids on inflammatory cells and structural cells in the airways.
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