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TG NRAE - Wl R AL > AR AE HAM B B S A
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Mg b o BUm SR AHBEME th H Wik =
AIRANTES and ADAM33HE K% I B ST 14 SR
Wi %) 52 A BN D RE R RE T Bt A BRGE TR = SR
FR R FE th BT BE IX] 25 AU 12 TR 8 SR 2 15 4 5
S ERIG 22 S5 Y BN — THE E N - Rl
CD14 ~ TLR-2Ed4 -~ glutathione S-transferasef!]
TNF- o Z BUPEEEI

fE &R > H BB R B 9T 2% S TR R IR
RN+ b o A T = 22 B el 52 1 B
R R EHE% KR » EL45A desintegrin and meta-
lloproteinase 33 (ADAM33), dipeptidyl peptidase
10 (DPP10), plant homeodomain zinc finger protein
11 (PHF11), SET domain, bifurated 2, G-protein
related receptor for asthma (GPRA) and serine
protease inhibitor Kazal type 5 (SPINKS)’ © [MIRIR
K35 th iy s B L Iy R B SR Y 2RI » &
B E D F > WA BECFEES Glutathione
S-transferase 17 P1 3:[K (GSTP1) #1 M1ZE X
(GSTMI) HEEIRI 2 AUV B EA BRI A B ERT -
FEREGSTPI lle-105[FA &FHIFH DV » HZ
B SR 1) L 55— Val- 105 R BU & T 13 &0
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expressed and secreted (RANTES)-28C/GHYZE ]
EZNC R NE DR I ERN i U R Y
HBR - ] (SR Boan S 28 0F H — (8 E(H e b
N o fEBE S MR AR et - AR
Chemoattractant receptor-homologous molecule
expressed on T helper 2 cells (CRTH2) 1651GHY
BRAS » RS 22 i 5 S i i R AH EL - B
i o i H > CRTH2 1651GH B 58 52 th ]
IRF B S R R RS B S T © RS > £
RS2 B8 1E Arg 161 A2 &1 B GIn27Gluly & 7V
FERMIR N o (PR I R AL iR
I ARG D RE & B REEHY MRS < 5%
BT R G R/ SRR B > B BiEotaxin 1
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& AR B ORI o MRy
et » RS 48 &= HES [matrix metall-

oproteinases (MMP) -1] 1G3: [K U Bl KA Ik E
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3 5% E PR (rapid-acting bronchodilator) £
F= o P SEY) B FE IR A BY RH [E] i M (inhaled
corticosteroid) ~ H =/ & FEi | (leukotriene
modifier) 5 % ff K388 SORE #89R Fil (inhaled
long-acting beta2-agonist) ° tRIFGINATE S| » &
Mt 22 1l SR B Aok 5 58 A P2 efl] ~ 500 0 P o) B 422 |
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ERSEHAR mEY)aBERE
C_BISTREYETR (Beta 2-agonist)
REWTWEIMIEE 2 ZAE F i
(beta2-adrenoreceptor) & KR » 1M H & KA
A M FE A3 % (catecholamine) B A1 SR AV 75 38 17 728
A RE AR A UE o 3 (A B R A7 AE 3 B hiE
5q31-32 » 15 80fE B K % RUP4E (polymorphism) & 1
e o B = (EEARSIY ER 2 B - (%
B +-(codons) 16 » 27 » 164 » B RN DHIHFFEHE
&1 (Arg 16 Gly, Gln 27 Glu, Thr 164 Ile)* » 1 f
Arg-Gly 1682 GIn-Glu 27/9% #01%: » HATIIE R}
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RN HATDhRE X E A= dhis » 2 Hldownreg-
ulation profiles ° M#%% ZAYThr-Tle 1642 814 »
HI e 58 B3 A B SE ) ) &5 & RE T I Jeadenylyl
cyclasefyiEft L EA 8L - BN EHHZL
1 BE K% 1 e L K %8 52 (single nucleotide poly-
morphism, SNP )VEEAE 2 ] A i i [ 3 sl £ B (XD
FHSS IS > R £ RS SR E TR A R

H it K 2% B i e 8l 5 e s 16 »
TRHYRRAE £ AU RS2 e o [XT i 18 25 1 o 11
W 5% > Harginine FY[A A & (homozygotes)
Arg/Arg » glycinel [R5 Gly/Gly » B2 S
~f(heterozygotes) Arg/Gly ° fHa1#IH 15%0) \FH
(HANEHHI16% » FEBRANFKIG 20%) 8 >
Argl6[Al Bl & o A LRI R RIS
F 160 Arg/Arg genotypesE[KIHY » € {5115 5@ i 7
B R 9 e B EE RIS 16 9 0 IS A [ 1 3%
Bl o fEArgl6[RI B & FHYH A » Llalbuterol it
ZEHIFEV 18U & LGy 16[5 8 & /IR A - &
AR HE S (18% vs 4.9% » p<0.03) HIHTH o
TE 1269107 S 8 & 1 K WIS &a T h -
LA180mcg albuterol/F B354 » HArgl6 [FH &
W& - BGlyle ARG T - BRERG.3MHH
EHYEEHFEVIE RE>15.3%H9 >  #HK
> (£ — T BWIPE Y o A R 5T o PRET BE
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WA HRAZISF 1651272 B BLEG R FHIZ Y
BATR > B Argl6[F] 81 & - 7E {4 F salbutamol I
B b ST HRGEH HY 2 B SR AR 255 E(1.91 versus
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T il B TG R A2 5 o

S+t Arg16[RI AU & > FE {50 5 R I
1) £ " RISCRE PR IR - HIRR R &
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SCRE RTINS » OER - (HR —HAH
{0 FAIRs » RIS o FEAR AN i albuterol )
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H =M% I R A LTCA4S %8
(Leukotriene response modifier)
ALOX5%€5%
#H[E ¥ (Glucocorticoids 258k
FAEIRE(GI ds) GR/NR3C12e8#
GRINZEIE N
CRHR 152

250 (Theophylline)
#H#R % (Histamine)

CYP1A2 (-2964[G/A])
HE A Y LA o

(Histamine N-methy-
Itransferase)T 314allele

fiiE 16 L1 Arg/Arg[A) B &

WG h# albuterol i 2 14 5 E

WA 2 PR B R RS EAE n

W7 AR Z AR RING R T » i ki 22
W BN RS 2 AR Sl & P n
WiV Zafirlukast 19 )5 JiE

Wi fl Zafirlukast, FEV1& &

WiV Zafirlukast 19 )5 JiE

WA FHE R UM

I AP ] e L PR (Rt S A AR RS e 38 S8 AR R i BE )
I TR A S T e g S e

WETERRES » ITREEA B

W SR WA

Reference: ] Manag Care Pharm. 2007; 13(6): 497-505.
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HEAHYE O T 14L/min © R0 Argl6[7] 8 & £ B
M Halbuterol A HEAH EL B K > HF R SCIEER
SH(PEFR)HIE TFREAY (-10L/min) ° MIHILEE T
A R (R R v b e AR A 22 BB £ -24 L/min® ©
DRI » 2 2 00 S A F R % £ — 0 S SR B
RF ARG B Arg 16[R]) B & —F [ S A

O AE S B & A EEY) & PRI (Food and Drug
Administration, US)fR#&Salmeterol Multicenter
Asthma Research Trial*th g &2 » RS Z
TR RERER(LABAS)EE AT » B85
B s@ e A S e S ERSEES > R
25 o [l ERHD R > AN RS A kK
AMEFEE RS - TEArgl6[E A& 1y9m A H
LABASE/B P FUIA AR o [K I Argl16[F]
BEFIME » AEERIR 2855 B A e sk
RN 2 — RIS RAEVEIR - B HE N
ERURE IR o (HfEBleecker HIWFSEHT » LURIRFEA
WRERRE > [FIREIIALABAsEIR A MRHIE P -
Argl681Gly 16HI| IR SOE o thiF » 1EfH
FILABASIHY S IE | » FREEAEAFE > thir £
D] ER G P R R A SR AN [A] o SR AR 3 A B
I AEARE T » 7EArgl6[q & R R R & 5
b BEHLABASIFE(E — TR E R o

HATE ¥ e 1640905 » K AEEGHLRE
I8 N B FAIE 28 5 A8 S ERY AN IA] © fETle164
HELLS T A NEFI93%? 0 (HE M —8 R a5
Bdadenyl cyclaseffiti £ RE SRR » T {5 £5: 58 L
salmeterolf"ligand ¥ [t beta- 2152 52 8 B 25 HRF ]

HEke - BB ARE LA IR thifke o

%8[E|E2 (Glucocorticoids)

1E 5 B V6 # rh > SRS EE 93 08 1 P13 R A
0 o & B A P9 1) R[] i B2 52 8 (g lucocorticoid
receptor, GR)fi & * IEEGY) - E—HEY
AR EZ » FETEERI R - WAME R R EH
(proinflammatory protein) S Ex » & HIHTHE &
# H (anti-inflammatory protein)f\J sk o HH[A %
il 3t & M8 beta-2 F1 muscarinic #2757 #5HY
Bk o I —ReEE SR 1 4 D0 (0 15 50 R B 1 2K AE
PR 5 | B8R S WA o = A RS U S
EIGER

TS TG RE R (1 /D B e A\ e 8
[ ) S i 7 > T 230 D R IR EE AR
IR » FrAER) RUE PR 28 B 27 » 156
Wi i N 7341 > (€5~10% » — 18 £ % 5 5
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A8 2B Sk K AP-1 FINF-kBRIE M e A 52
H* o AP-1 FINF-kB#SVE 258 HA A
(Cytokine) » MR » FIHHAEAZ 77+
(cell adhesion molecules)TJH# §k o 1R 2 s 4= FH (]
e DU ) 1) 2 KT 7 A L2 P e <2 8 BE IX (GR/
NR3C1) LA 1228 s B K % A - NR3C1
fIEG (085931 » HEHE10E exon » HEH777{H
Bl - {ENR3C1EER L H Aif#E L2 3 7151
missense, 3{f nonsense * 3E%frameshift > 1E%
splice site > 2 {[falternative spliced mutations © i&
LR = B REE B2 U1 A B -

A WK AINR3C 1 Hisoforms {7 7E - 1.
GR a (HIIREME)FI2. GR B (R EAEGRES]) © FALEIE
FIGR o FI#E GV 0T DLE 422 B 42 st £ HH B R <€
DNA & 8 & B0E i f% K1 H935 AL > 2Rk
BN EE - GR o AJHIHI{E &Y E (proinflam-
matory mediators) * M HIH1 5 R Y E (anti-
inflammatory mediators) © GR /3 HII#% 38 5 72 KR ]
FEThRENT N A I (endogenous inhibitors) © 1
{E—isoformH » KILRE I RIA R » AIREE Y
IIEELSEHTPERY fEBa i o i ] B & Rk X2
F/ B (interleukin) 1) 52 2 IE 58 o AT LUK £
TEHEMER S A LR 28 - thd
{5 S A SRR ) S B R AR

H BT > (£ 5% W 98 A 3588 6] B 2 A2 948 1
(steroid-resistant, SR) ] 73 FE R A o B8 — AU 5
> 95%HIIR G > FertlEER S » BlGR A HYER
BUEIIERR - 8 85 T< 5%r9m il » £
GRsHYER KD o 56— RISRH R H g A&
ER > BFEE _ERRIIEEHNHIFICushingoid R F
75 —RISRHIZ Bz 03 1 i B B2 BT (primary
cortisol resistance) » H. & 7 A= A IS5 AHBAT) &
TR o

Corticotropin-Releasing Hormone Receptor 1
(CRHR1) » & —l#28 - FEZEE LIREL'E
R ACTHRYRENY © M/ECRHR1AYEEIR 8 5L »
AE 158 F WA 28 (] B Sy R i Dh REF5 B e » 7R
HFEV IS MITECRHR 1 [FI R & 1 B K88 B T 5
13.7% » ALY & IR 5 N F55.5% -
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H=IAZEXEFREIE (Leukotriene
response modifier)

£ 58 5 B S8E R > B =i 3R (leuko-
triene) fix - EE 2 H #7E (L YR GHRL 14 1 Im ek
(eosinophil) FIIAE A AHAE (mast cel)FTFERR - H =
IETIBYS: 41 INE ST AN W LRSS
AERAGE » RITERG BRI » Tk R R 2 - 6 HL
kD IPIRGEAEE ) o

NI =0 SR & a] LLRE H s -IE i
{LER(5-lipoxygenase, 5-LO, ALOX5)Ek /& #E 591
H =M FE 522 #8 (cysteinyl leukotriene receptor)sK
2 FNHIE =4 R ER] o —BAMa ¥ EE /7 1
I 92 A E ALOXS £ X 5 5-LOHN I 449 [
JE& I o ALOXSHEERINIIES i 10q11.2 » Higgk
A T 8 7 EKFR (7 7E promoter[F 35k _E 1Y —E%SP1
Ll Kearly growth response protein 1 (Egr-1) » R
B Fyzinc-fingerf 8k [K 1 o 84 FAYSP1/Egr- 15
RIAY - gy (1S HEERRE /7 I ek » 3 i (b e 5 s A=
ALOXS5 N > ({55 5-LOR I R 58 7=
2o [K I E ALOX 5 promoter|i $5k_I #YJE K%
AU > TRAE T HIEEYIR RS

H = 32 C4 & i (leukotriene C4 synthase,
LTC48)fJpromotor% M @ 5 — RS2V E Y H
H - HIRZHILTC4S promotor%&ﬁ@ﬁﬁﬁﬁa?ﬂi
It g > LR B S M V5 8 O R B T AN B o 8052
EI0E H /2 LTC4S -444 A/C 1) BT il 58 L B
H =i F 2 R 5 YU (Zafirlukast) Z [E]HY AT §E
B W14 o Anderson K E Rl HEH#ALOXS5 B
LTC4SE: K promoter @k » {FEZ BUMER) 34 ©
Sl HE S B o —HH A 5 IR A M fluticasone
(88mcg bid) * —#H & Zafirlukast (20mg bid) * #f
R - BHRAIZESE - N R EALOXS
B{LTC4S » ¥t Zafirlukast) [ &R TR o [FIIF -
FERERSEH » 68 IS SN A » Zafirlukast¥f
HLTC4S C/C [RIBIEFHm AN GG < 57
—EHEHE M o B E SRR AT 0 A E A
FER o HEHE H Zafirlukast $RIVFEV 1 & - 7£
BAE B C/ICRIAL & TGNy - (HIEA/A[F]
RIG A5 MR o 24 AN Rl SR AR {75 AN A
fiff » BGEFELANR] ERERY) BB -
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Cytochorme p450 (CYP) 1A2 Bl Zfi(theo-
phylline)J{CHI AR » B2 AU -2964(G/A)
PERILESZRIT > BG/GIRIRL S TROZERAUAFLL »
G AERIE RS T RE o KL > i AALE
CYPIA2FERAIIE -2964(G/A)RANIIED » H
6T ANER T S JE ) o LIRS n] RER BRI

AH AN (histamine) 1 S 755 BE A P S
38 BRCSRE WA o T (E SRR R A REL R e P L i
#4fif(histamine N-methyltransferase){E 5 #H ik
Syfg L i TEER A o T 314 allele® &K
EL AR e HH LS R (K 2 B o i
AETMERCRE WG - I > A[fEREAT 314 allele
SR 7 RE L o URR e o

Eotaxin (CCL11)e —FERE AL A ek
1L E20K 5 | %l (chemoattractant) » 1T 5@ M B o3 BE A
i HEEA G o CCL1IY R K 8 52 5K i
AR IgBE I & — I E B K1+ » A REFE
g B2 S A R 25 0 B EE Y B8
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—IH  EHRBERARAISE o H AT A
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i~ HH[E AR - B SR BN - S
R R BNGRIIE - 2R 0 sE S g R BRI
JER IR 2 R » (e ARErP R G TR —
Aoy o IRIL - FEIR AT e T R 2 M L DR
A ESTIED) o A SEY)IL IR B S S E A E
WG HR L - Bl B B AT Re R A A g
TS P TE H 5 T LA R A G 1+ ()R
HECER R - EEAEEGE EAEENY
B )BEY I HE H R AR B SR 5 (3)
E LRI 8 BTG R PR Z R SE AR
GFPCENA SRR LR s 9R

S0 SR R DR AU P A AT A B G

.2 > BESN H AT SEY) BL IR JE SR CE IR R b
WS AN RIAT - (ELEG PR B8R 12 S 8 A H36
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Asthma is a chronic inflammatory disease of the airways. Medications for asthma can be divided into two
general groups: acute relievers and chronic controllers. The majority of patients with asthma could achieve
control by treatment steps as defined by the Global Initiative for Asthma (GINA). However, even treatment fully
consistent with current GINA guideline fails to control asthma in some patients. This may be partly due to genetic
polymorphisms. There are three major coding polymorphisms of beta-2 adrenoreceptor gene, located in position
16, 27 and 164. Arg/Arg phenotype for codon 16 alters response to treatment and disease severity in patients
with asthma. Glucocorticoid resistance in patients with asthma may be due to mutations or polymorphisms in
glucocorticoid receptor gene (GR/NR3C1). In contrast, genetic variation in CRHR1 is associated with improved
pulmonary function in response to inhaled corticosteroids. Mutations in the promotor region of ALOX5 and LTC4S
genes reduce response to leukotriene modifiers. CYP1A2 polymorphism, -2964 (G/A), has been correlated with
reduced theophylline clearance and possible toxicity. The T 314 allele for histamine N-methyltransferase results
in decreased enzyme activity and possibly also increased bronchoconstriction in asthmatic patients. Economic
issues should be considered when applying pharmacogenomics to clinical therapy. It is still not possible to tailor
medication for asthma based on pharmacogenomics clinically. However, the impact of genetic variations on
response to therapy has the potential to provide physicians more directions of treatment. Thus, when clinicians
make modifications of therapeutic regimens for asthma, it is important to keep these concepts in mind.( J Intern
Med Taiwan 2009; 20:120-128 )



