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FREBE: RAARANRMRF AN &R S BB R AR ARG LR R
T RERAFEZ R MMM AT RERABRATROT L THRE P
BRI AP G R AR AR -

BEFE T AARKE B A TFEBHRMEARERSEZEYRA » TR
BPBEAERHEEEREREEREFARERE W LGEY  FABERE
B3 E o BB #ﬂtﬁl}% ANB % P oY G 3R A) A B 7) A &R BT
HEAR KRG G - A EFE M 5% (Spearman correlation) 447 & & B
éﬁ%iﬁ%ﬁﬁﬁ%a S i e AR R BB IR BR AR A A PTG AT R AR KRB
FHARE -

X B HH & F %3 Thromboxan A2 receptor (TBXA2R) (P=0.010)~CD2
(P=0.043) -~ Interleukin-15 (IL-15) ( P=0.043) - Regulated upon Activation,
Normal T cell Expressed and Secreted (RANTES) (P<0.001) ~ SCYA4 (MIP-1
S : macrophage inflammatory protein-15 ) (P=0.009) - SCYA17 (TARC:
Thymus and activation-related chemokine) (P=0.002) » iz b3k H 1 #3537 5 2
JEJFH Ml TEAAKFLERRBEER - ﬂ%ii%lﬁfﬁzﬁﬁntéﬁ AT %
%3185 54 (MultiplesLinear Regression) » 438 —m & F 2 R, ¢
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Heat=0.49 ( TBXA2R) +1.23 ( Eotaxin) +0.93 ( STAT2) +5.00 (GBP2) +
0.88 ( Metallothionein) -3.25 (CD2) +2.24 (IL-15) - 1259 (IL-18) + 6.50
(RANTES) - 2.24(SCYA4)+1.19(SCYA17) > it &, BB % & % (P<0.05) -
BT R 233 Brk M iE 70.6% % BERALAFILGZHOARR RRAEIAF
R

EHBRAEHRTFR HKIAELERP > HMBRZEHEBEMELR T L
RANTES - SCYA4 -~ SCYAL7 A gt R > RRLEREF T F
TBXAZR ~ tafi s % IL-15 & IL-18 ~ 2k 4 F CD2 sk E 48R > 2 B2 &
L RHBENRERBFHHERALE - AR S ARAREF S RITSY
TR IE 7 AT AF B 6932 5% A2 R 0 T BATR R AR 693 o 0 AAE A ER R F| BB 8L
MRS BGERE R BABRRYGZBRARE > & ARG HRGTIE > ZRET RN
R iR TR AP A A 2R Bl B A — B BT 3 AE -

Bleess) | @RS - AE - AMER MR
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The analysis of gene expression in asthma
patientstreated with TCM by DNA
microarray

Hsu Ching-Hsiang
Chinal Medical University Hospital

ABSTRACT

The pathogenesis of allergic asthma involves a very complicate immune
response in which thousands of genes are expressed. “Zheng” is an unique theory of
both diagnosis and treatment in traditional Chinese medicine (TCM). In this study,
we try to analysis the correlation between heat “Zheng” score of alergic asthma
patients and the differences of their gene expression in order to understand the
molecular mechanism of heat “Zheng” in asthma. Therefore, we included 95
allergic asthma patients in our study. According to the theory of TCM, we decided
their heat “Zheng” score via the frequency and severity of their clinical symptoms.
At the same time, their peripheral monocytes were collected. So, we used
microarray to detect the gene expression of patients’ peripheral lymphocytes which
are involved in the pathogenesis of allergic asthma. Then, the results were analyzed
by Spearman correlation statistics. We found Thromboxan A2 receptor (TBXAZ2R)
(P=0.010) ~ CD2 (P=0.043) ~ Interleukin-15(IL-15) (P=0.043) ~ Regulated upon
Activation, Normal T cell expressed and secreted (RANTES) (P<0.001) ~ SCYA4
(MIP-1B : macrophage inflammatory protein-1f3) (P=0.009) - SCYA17 (TARC :
Thymus and activation-related chemokine) (P=0.002) > were positive correlated to
heat “Zheng” score which were significant in statistics (P<0.05). A regression
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analysis was then performed. We obtained a formulation: Heat =0.49 (TBXAZ2R)
+1.23(Eotaxin)+0.93(STAT2)+5.00(GBP2)+0.88(Metallothionein)—-3.25(CD2)+2.2
4(1L15)-12.59(IL 18)+6.50(RANTES)—2.24(SCYA4)+1.19(SCYA17), which dlowed
us to predict patient’s heat “Zheng” score by the expression amount of those genes.
The accuracy is70.6%.

On the base of the results, we can conclude that signaling factor TBXAZ2R,
cytokines IL-15 and IL-18, adhesion molecular CD2 and chemokins RANTES,
SCYLA4, SCYA17 must play important roles in allergic heat “Zheng” of asthma
pathogenesis. The regression formulation we obtained has great value of clinical
application. It provides an objective evidence to diagnose alergic heat “Zheng”
asthma and to estimate the efficacy of therapy. Further analysis of changes of gene
expression profiles after Mai-Men-Dong-Tang therapy were under investigation.
Changes of gene expression after Mai-Men-Dong-Tang therapy were remained to
be elucidated in further study.

Key words: Heat Zheng, Allergic asthma, Biochip, Microarray.
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WM AR A R AR ER S ERHNTRENEME R
RS R > R TRENEBARIBG  KMEL LA RBERE S FHEI - %
BRI ENAE PR AR e RN IR RO EEEN
(remodelling) *37. % » # % A FREMAMRD 2> L EEILLERWER £
By RIB 0 T T M A PR ICLE 0 Bl AR s PR IR XK
AR o SLAEIR M X RIER R E G T &M (humoral ) fas it (celular) %
BMRARGL N ks $Rmpi SRt o e Kb (mastcel)
Fip itk b g (eosinophil ) ~ # =A18h F T ek (THz-like lymphocyte)
E "% (macrophage) ~ ¥k (neutrophil) ~ L & e (epithelial cell )
% meFIAT ik g e o da B E (cytokines) -~ #84tiE (chemokines)
SR K% %@ (adhesion proteins) * % » £ EH A4 B ey 44 > B K 2R
RIEW B  HEEZWAE FIFEEN T ETREF TSGR
B A B AN AR ~ RBKFE IR ik 0 AR PR A A AR e Bk
> o H o pAEmMBBE LI NE THEAERLEENBREASEEERG
T RIS 16 4% 0 W MAE BRI RS XS F - LB HEBRM R Ry T4
WK BRI TAEE SRS LBREB—E S EEHMNEE
¥ (signal transduction) - E ¥ e ittmin g E oL 28 -G%&a (Gprotein) -
% & 48 C (proteinkinase C) -~ /243 1bf (adeninecyclase) -~ #4% R F
(transcription factors) 7t ax 3 EA% H42 88 - M B AP 4L AR B 06 e Rk 0 FTAS 8 o

WP A ST EOE G RMATIRE — A 4 GRS F IR 3
UAEREHA > RERFEREBRZ B E b APILGHA RIEGETRERER
U =T e RR B RERNZAE [2EZE%]) BARLETFHA
RobBmA BA—EXR > BRXA " K#EER - BHERF > L#ETFRE
HPILAFEZ .  REARASL AL - FE HE KRB HREAF
FAE L% TR AAEEAKR G ERENHMBER T RALIILFTUA
B G k-4 49 RNA fo g & 8 2R8> kb P total IgE v B 3445 £
M IQE HURg > 3B B 3pHBE K 4a B Fo o di MR 4a B AR RRRLAE AR > DA R Hp 4] 4B R B

Gk e

W A& R (microarray ) & sk (hybridization) % 3ks - 48R
ISR RS B R BLE BT > 8T AR B ~ AR 6 AT BT st ey A SR
& RN A KRS 5T (probe) B R4 X #Fp L > AR ea kb n T
WATHER » 3B E 6988 & %o SURB] - RIEEEIE S5 T 09 5 XI5
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Bhotk b AR AR EEEIE - xﬁ&ﬁTﬁ%#&@%%mﬁﬁﬁ
ﬂ%%%ﬂm’ﬂTﬁ%hﬁiﬁﬁ%%m G R TAE O o TS
Bk 7 R TR B R T A 2k Y 38, - lkxéwmm# — B B R o B R A
EERAMYTEZ — o

PERIELHELAITHFARMBZERATFHRS TEREHAGERBR
%%“%%ﬁ’%ﬂiﬁﬂﬁﬁ%%ﬂﬂﬁﬁ%ﬁééﬁ“i’lké&%ﬂ
AVPELAHELARHELZEG - BEBHERH RS — BEAA LR

4!%;‘%& PR - BB AR RIBRANGEZAER  EPERERIERN
SEEAREAR - %ﬁ%”m%%l%ﬁﬁiﬁﬁﬁrmAﬁﬂ%éﬂﬁ

EHFRTAYRRANE G — Mk B R RA AR S H 54 B
A AREKRYEEH P Lo HB 2 MMM T B2 RBERRTE
MEE»THE FAPERNSENEREE TAKBREERZIARAY
AT AT S IR EF oM 1F R A B A 2 R IREAE T A A TR R 2
LHT LR TR R BRIk TR B 2 RE NS R R A
A FEBIE - R T SR EE RS T R 0 TS AT A G H R 03K
RO BHREFEEIERBABMERZEL  RIFIAE—FEILARA LR
184 B SPGB E R — g KE -

R~ ARk

—RE-REH

95 A ?LD:%?,}% o Fbfr 468 5% 0 I FEEs A 20195k 0 H P B B2 4y o
Lok 43 fr o TR E (inclusion criteria) t (1) A A= mE > (2) 4
AA %’%%ié#?&é@ba ATFMshsed & —#& Kot 8 (forced expiratory volumn
infirst second » FEV1) >55%; (3) T M+ REMREMRER @ ARAXAE
PRIk Ef% FEV1 3o 15%4 3 (4) R AR X R T UGB R IAE
WE o HERAZ £ (exclusioncriteria) (1) F &M ERER S (2) A EMER
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REBEE 5 (3) LFRERTFREGRE : (4) BRERERB REITHER ° 5
PR R EAAENFF AT ST E A AR BB Eic Rk EARTREZ
R BRI T B4R 1 (1) Aas Score’ : R4 AL 4 Ak 4 B
REBRBELABOREE» B EAER ; (2) Medication Score : #+% Ak F %
MR B LTI RMER &5 =0 FAR %4 beclomet =, zaditen
=1 ¥ A% KB 4Bk A berotec % Theophylline=2 - o k%5 B &
5mg/day=3 - 10-20mg/day=4 - >20mg/day=5; (3) FEV1; (4 )IgE; (5) Dp-specific
IgE;(6) A%t skt & 3k 30 B ; (7)) 47 43R M 5 8 T & & ( Eosinophil
Cationic Protein ; ECP) -

—~¢EHAEFTE

RBEEHREIR C 0BEA - RERE /ML B~ Ba-BHK-FY
N FEER B BB RGP RARIEELEABRARERE 2L
F 0-2 4 (Tablel)  /m#4a-F34i4 1k A &k BABREENTE -

=~ o8 b B AR e e 4010 RNA

s AE B # Bk e 5ml B EDTA % seA Ficoll-Hypague’ &k 2500
rpm 20 5-4% > BRI P RE > A CiRE PBS Juik > BEogE EFkEE o 3t
N Bk % 7k PBS Bk —k > B 1500rpm > 10 min - 4% bk
L300 | PBS # sk % o sun 1.5ml RNA LATER 42755 —20°C » &4
# 47 RNA 4B - 8.0 4°C » 4000xg > 15 min B q 3k > A 1 ml TRIzol 2R
#| (Life Technologies > Paisley » UK ) » 5|21 & & sA37 4% 4m By > 3o 14000Xx g 15
48t 0 A 02ml Z & F ke (CHCls) Bl 20 R & %% - B 14000 X g 15 548 >
BREFER » A 0.5ml 8y £ HEE (isopropanol ) » 3% B #-20°C 20 5424 RNA
JUHL 0 s 4°C 0 14000xg > 15 mins k£ EFEk 0 A T5% L ERE R AR LR o
it EHENRE RNase sy Ky » Ayt BRELRERE -

w9 ~ cDNA #4581 Cy5 4 & (labding)

B 8 L total RNA 4w A 2L oligo poly-dT (12-18-mer - Life Technologies
REAO0Lug ul) &Bet (primer) 47T R#4k > REH 49 > E»N 70C 10
maE o RAEBREBENAL 2 54 B ARBEE RS KR (Reverse
transcription labeling mixture) ; Cy5-dUTP (1mM ; 3 1) ; SuperScript 1 ( 200U/
wl; 2pl) s Rnasin (1ul) - 3% B3RS EN 42C 3 & s b 2 /NFBITR
5k o /mA 15y L 20mM EDTA » & RT R JE4% 1k © v 1.5ul 500 MM &4 &, £
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Abg it 7 70°C Aok 10 548 542 RNA » LA BB P foig > i@ 1B ProbeQuant G-50
Micro Column Fh# %42k 8 RNA #4-49 Cy5: 3%/ Cy5-dUTP #2228
CDNA - i k4R 77 —20C -

MR BRBRE

H P HkiE ey 96 A R clones® &35 A X R EH M 6y & B 4w fa Bl E &
H % 5% (Cytokines Receptors) ~ 31 812 & 4 F (Signaling molecules) ~ # 4% A
F (Transcriptional factor )~ %k Fit %~ ( Adhesion molecules )~ 4, 3t #-4& ( Metabolic
pathway )~ #3122 % ( Chemokines and receptors) % » 4& % 4 B2 %12 45 R JE(PCR)
KA > #& PCR & #5725 k 757 (spotting buffer) ¥ » Bp % s 48 4+ (probe)
BB o IR AT 957C ~ 3 4T % M (denature) 4% > #] A 25 R 4% (spotting
machine) #%¥#F 4t 257338 S8 £ > A A Ko ek 4B £ (crosslink) #
HAELE o

&4 h Ju#2 & n-methyl-pyrilidinone/ succinic anhydride/ sodium borate & 5X
SSC/0.1% SDS/1% BSA B F Bty AR = > FAst#E B 2 mE A B ek
Ao RV IERE— ey AL > BT R/ - 3354 target (A4 RT B
B E Cys BRAEYmAMRE) #1x%%& (50% formamide/0.2% SDS/10X
SSC) % 4 > 95°C ~ 5 Hpéghozh Gt » LA A BECIRALPE > HNE
h &k 75k 4% (hybridization chamber) 7 42°C F# X RJE 18 /B - 4
RRIE T ARIE A A 1X SSC/0.1% SDS~ 0.1X SSC/0.1% SDS % 0.1X SSC = #&
BIREATHFRTR > B L BGOSR IER R ER -

N~ REHK

g R AR IR IR 0 M S R BN R AT AR AT R R AR A \#)’T
HEEERE L EHRBREHABENERER PTG RARRRGBRE -
B LrEMEARLZA £4 (duplicate) » B pb#rik /23t B o > mﬂxlﬁ%‘é’J—Fi‘Mﬁ ’
HREERBRHRERT RMAEF G RE AN BAR T A3 & AIE 57
WA FEIET > EREHREATRER  EMTRUEFEIZ EAENE o

BE &R RTHBMA LN EE AR &R 7% GAPDH & 3L £ &9 Lo A& /o LA
12 # b normalization )» B b3 3E 64 3H E 7 X & : 441 A GenePix™ Pro3.0( Axon
Instruments > Inc.) # & AR AR EABEBMEILE  RFFE > HHR
GAPDH 38 & (F4nfR % =1E) % > FRERGHZ AR &R £ R BULLE © [/
BF A mouse cDNA (ATBS) & plantsDNA (RbCL ) A negative control e
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£~ &Itk

AR E A7 AR SPSS8.01 hr 4t 3t sk A AT St AT Lh i > HEE AR A
Z k3B &9 GAPDH A B A 2 tbfE > A &5 804 B 047 R % %3R8 57 o047 384T
BR A BT R EARA (GeneType) 2 2 R F LA MEE R BB 54% (o
Aas Score~ FEV % ~ ECP~ IgE... % ) R#EZ MMM BN > L—F A &K
B A 2 & R BE HHoE S BT RBATTRMG » AR EEIR LB RTE 2 ARIE -
zﬁﬁféﬁalimv RERIEZABGEZ MEL V4 BR S HARA B
hredai: (FEV.%) BA#EEMMER (P<0.05) > #it—F & LR E43TH
”i%z%liﬁﬁhfﬁﬁy GIRW G AT BT r AR A R A 2 R R
'TLAH% URARBREZZESER  AEERRREERES EZJERIE > K8
AR % AT 15 &5 B 649 & 38 2L Mann-Whitney test :&47 403t 247 ©

AN~ BEF .

LARRGETTIISHER QC:

(1) AR EFGRE » €I 12K A4 A1 SYBRgreen 1I
Stain 474 & kR probe X R B A — 2

(2) B ErRpFEEHEE > €4ER 1-2 B > #1 A commercial 2 Human
reference RNA ( B 2 &8 RIRE 4% € ) #4T hybridization » 78 € &
}:,l =] m’f_ﬂ:_

(3) EAE LETHRYEBE T > ATE: Loy probe &4 45 > F b3
P A e Ak X mABREE R A AR (£ BN 10%) 0 s BB
FTAETERZER

Zémdwmwgﬁﬁ%%%$&m4E%H%’@ﬁﬂmRﬂmR%E
bk B ey K R HATERE TE
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—~REEATH

AR RBERE B ERSRE  FEbE 468 % 0 T FEr A 2019 5%
Hob B2 i 4otk 43 o @A 5 AT AR A T AR 27 B 4 A (Fig.
1) MmiR4E Aasscore’ HRnmERE A BN EE (mild) ks ZHFEH

(mild persistent) #7% (Fig.2) > BB FL B ABERERLE L RAAR -

S BERAHERIEAZA LA R AR A (Spearman Correlation) 7 o
# A SPSS8.01 JR 43t Sk B AT AT tb > B S ARAZ R RFM
GAPDH # B A % tb 48 oA & 5 #48 B 547 ( Spearman Correlation) » Table 2
RBEF L AAR AR EG B FHMM A 094 £ > Range #2 95 i
AXRBREZREHME»HEE > MeantSD T AR LR o9 E AT E
Z Hea i E A HEAZARNARB I L e FH MO AFEME T
F R &R p 1l AasScore £ 7 #1148 T 3% A R #1 Aas Score & & 5 $48 Bl
DM AR EME FTAR AR pE  FEVi LA #EA%ARHE FEV, & &
FHEAAM o AAFEE THAIAL pa > ECP ML BALZARE
ECP & & H-# Ml m AT i3 8l THRIARLPpME - B REAAE T, A
TIAREKRA AN ST LEAFERRBEZER  TBXA2R=0.312

( P=0.010 ) » CD2=0.246 ( P=0.043 ) - 1L15=0.338 ( P=0.043 ) >
RANTES=0.414 (P<0.001) > SCYA4=0.315 (P=0.009) s SCYA17=0.373
(P=0.002) - (Table 2) (Fig.3)

b A B P A e A R B R A5 42 A 48 4 do 2 Aasscore’ 4 B 8
AR %A : TBXA2R=0.202 (P=0.050)> GBP2=0.24 (P=.019)  Metallothionein=
0.171 (P=0.098) > IL-15=0.255 (P=0.013) > RANTES=0.204 (P=0.047) -
SCYA4=0.229 (P=0.026) > SCYA17=0.307 (P=0.002) (Fig. 4)- 2 FEV1
A Rey & B A : TBXA2R=0.268 ( P=0.027) > GBP2=0.242 (P=0.046) :
Metallothionein=0.25 ( P=0.040 ) » CD2=0.284 ( P0.019 ) > [L-15=0.372
(P=0.002) > SCYA4=0.282 (P=0.020)> SCYA17=0.291 (P=0.016)-( Table?2)

AERETYECHI ECP AR M ZMEWTEME > MAKRETHR P4 ECP
Ay AR A : Metallothionein=0.266 (P=0.010) » IL-18=0.227 (P=0.029) -
RANTES=0.225 (P=0.031) - (Table2)
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=~ AR RAR N

ﬁﬁiiﬁﬁﬁ%ﬁ%l%ﬁmﬁ%&%#\ﬁﬁ%ﬁ%*%ﬁﬁﬁ%m
MR A BBRERARIT LABEZAMOAR  BITSEBAHEH > R

%%%%liz%%ﬁﬁTuﬁuﬁﬁ%&zﬁm R A E —@ES
ﬁi’uw RBLEE R B S E X DR S o

WEIMZERBERABELRARL > HRMEEHE A

Heat = 0.49 (TBXA2R) + 1.23 ( Eotaxin) + 0.93 ( STAT2) +5.00 (GBP2)
+0.88 (Metalothionein) —3.25 (CD2) +2.24 (IL-15) -12.59 (IL-18)
+6.50 (RANTES) —2.24 (SCYA4) +1.19 (SCYA17) » i X B E & %

(P<0.05) B T#%E% 70.6%% 28 (Table3) -

i

BB AR RIEEILA — R X E > Rt RMIRERE X RER M

4 96 AR H4otmfoii R L 28 (Cytoklnes Receptors) ~ R & 1% & 5 F
( Signaling molecules) ~ # 4% A + ( Transcriptional factor ) ~ £k it %+ ( Adhesion
molecules ) ~ X #t # /& ( Metabolic pathway ) -~ #8 4t % % ( Chemokines and
receptors) /& % & 2ty %t £ > 45 £ 483 TBXA2R~CD2+~1L-15+1L-18~RANTES
SCYA4 B SCYAL7 #4335 RSt EARR o Zob KA 8 H b Bk 35 4% 4o
Aasscore’ ~ fizh e — R Kok A8 (FEVL) ReEFaiitde 7% a (ECP)
&Y Bl kb Am B %4 (Table 2) » Aas score & FEV1 2 Ba ik b 3453850 278 7R
AR ERENIER > m ECP A RKETWRE LA R + 4 3 H S8 50 A5 2
wEHBEGAEME o St \iméﬁ}% > R E R ke ECP A% > o7
REEARAERGAREYRERETHFEELAC - BAl P EHNER DK

HARBERBFRHE R T WA > M FROZE FHEHRERAY
B~ BREEOESR SAROBEARAERS T FENFAZILBRRIL LB
Boyt R M R B AARAERETLEAREARNZR AR ETD
T AR BB R AR A R MR AR A T B R RAEA S ET IR AR
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RROFBEE  HFEREAAETR T ERAEN AT B -

i HE

PP L B R L BE P AT S R W TR — @ O A2 TR
Fa AR GRS 0 AR R T70.6% (Table 3) > LAMF A e R F) B @b Ruom 2
EREGERRE BALATHRRBAD B A0 A A AN R Sk
By L AR o Bp T iR M AE 69453 s A B BRI o A A D BT 04RIE 0 BRI
ATBEASEHWRARBZBE KRB LAETEYER  DILERZHTEYNT
FRRIEFRH T B ey R o BB ZIBRMA R T ANDE - £ ARG R F
& G HBATREHRAR RRGAYE > FETUERITFERARFHEIL > &
T ARAE R B ey VE R AR > BB ) B AR GRS SRR eME R B
BAEE > RSB

AR PR RSB ARG AEAA AR 0L 1EE 5 F TBXAZR %=
R % IL-15 & 1L-18 M & F CD2 R A1t % RANTES- SCYA4+SCYA17>
EREAVE TNOARERAS - LTI B R R B b T
4 89 % FE4E B o TBXA2R ( thromboxane A2 receptor ) = it 4 v % &% ik
(arachidonic acid cascade) # #3% 6948 A % (effector) » 4 3 &AL A2 Y
BEE  vaka® R FREFFIIRE  ERBHREAERE YR EMENR
BAE FEHEEIHEOHNEA B E% FoilE WG TROERE -
PPig At REW G RIZRIE - SRR R4 > P TBXAZR KR %
RAL » HoF B - B AT LA UHE BRI FHETE SRR K
AREHBEREM o $AMEIE L > TBXAZR B st $ 24 (single
nucleotide polymorphism) 2 % £.%4 =4 B3 B 2 L AL FE M
HEENERANER L TRAERRTENBEZRAMN -

IL-15 £ 2 hfethmfi &> HE S F Réapanibc X Zoy4E
HREAHR B R @i ey £ &k > B g S8 PHRBERE IL-8 mig g v a
SRR EPAE G K E A ABILER D R MR Y AR RR &
B R R SRR ARRERERARRANTRETLAHEBLKR DY » MU
EAeIEHHENE (lipid mediator) ~ ;&M 4.+ i Z4 (ROI : reactive oxygen
intermediates) & % & &% (protease) 4% /1 & G & (elastase) &€ 1 i R MY
P LRt ERER Yo T LR Thy 4R RBGER » B
Thy A eg A28 28 X A B - EAF A IL-2 4840 > 4545 CD, B3k
A BREFICALERETHEEZACHE PO AR - IL-18 R G E %
B A s 0w IL-12 ey shReAam o s £ R4 w3k T & (interferon-y) o9
A REABABRFaipttaip i FT @A By Thy el & -
HmHT R L hAE LB 8L IL-12 B R Ak B4 R A IL-18 3 R atdp ] Thy
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mfa g E ok ABREY > CEEREIH IL-4 9 R I > IphlEP B hIK

AR BERECHERES —F Thmpui L5 EARAFREFEFHE

KGR IL-18 A M A n ) mEAEYH EAGHAE > BT

HEAE B Ak 0 RASE 4L Thy e Bt E R A o M35 Al b ik o AL 1B AL

R BAETRENERRA R BRAABAEHEIEMEN ZE L REN TH, &%
J& o EHEBERAT TH £ R R BALLIERER AL AHEHE -

WARBBRERE R > B R R AEAMMILRFA REOMMM - £185
M E R E A E f > RANTES (regulated upon activation, normal T-cell expressed
and secreted) frvE Rt G IKe R~ BEMEELBRE Y EERAE Co
RANTE /& % CC #1it# % (CC chemokine) » fr i i% " 7 4 3K + % 4 82
(C3b/iC30) R itwsE T4 % ks ik o Hitdo T tm B b & 4o B B o MR
2R & 3 RANTES &%ﬁ? RIEFCRFEEFIMY FHAEAL  BEHE Rmine
B amhg 2k T @i - BRRA A MrEE ¥ SCYAL7 (TARC:
Thymus and activation- related chemokine) & & &% L &k taparr bty CC #4b
Bk e e Thytafopr okt CCRA S s 4 £ riéﬁﬁa & ¥R T HEIKEEB
o fL A IR RIE P 0 ¥ % BTk BB £ B F (tumor necrosies factor-a)
B FHFHAEDMRES b ERTREGEF MG LKZTH
( eosinophilia) & i@ & & & ( hyperresponsiveness) ?° - SCYA4 (MIP-18
macrophage inflammatory protein-15 ) 4.8 # CC A/t % » © AL P EF 4
ARy akty £ 2 A E G (major basic protein #4% MBP) ey Ema A 2o
BEMILRF ABHMERARAERATRERI ERTRERNETHE R @i
= ﬁi‘%%/\ifltﬁ'l éﬁéﬁﬁl B B q’%;ﬁfﬁﬂ"m%ééd‘ B &8 P K tmfa iR
MBI ES AR S P ThbEuBLREGERAM -

12~ ERBRR

W@ 1% &AM CH A cDNA #4 7) Hoaig 58 ik, 95 18 i@ 8L .75 9k 7] 95 #& 5K
REARGTH > TP EEFRR > EP&RMERA 45 BAEARELE—FHHE

- 389 -



REFIR K 228 F 5

HRAFEAE > BB R A AR A AR 5] A 4 & R RS R P B R AR A g
AREAROMG TUE—FPEABRB 2T HRA RO DE GRS E  ZAT
RPTEILT Rup EBESGMEA > B4R E - 2ha - HRashyey £ 32 -
FERRBERREA LR - BEATREL TS LR AR5
FKAIZT T 25 4 40 “heat scoring system” f# f Bk 6 ¥ K 6 AR
— M B BRME AERET Y LR E RS RR T AE PP G IERETE
& ( Eosinophil cationic protein) » %% 37, #1248 4%, B2 2 b o) WA F E 4 K a9 48 B ML -
o EE P E R RN ISBIMRE R EFalgiiit R abr ek TR0 4

‘Bl RB o IR HARAEEETHENET TR EREIFESE

HFRIEEAZEV2HEE Rk R4t H 2 EwpikF Thi/rh2 458
%l F % (microarray) #9 7 R - KRB £B#ME AR B AT
REPEBRAMEO AR EORALBHABRLRRAGZE > O E
BB ER -

RAAEBRR AR BB A B AMEmAERE LT LM
EEMEME—FTORF - AL ATERERA LY FIENSE T > AERUK
AR & e akEAFROMF BMEBEEREFEFRETY LARREN
it ZAEBEETRIEN A EAER AN ERBEMAE > & — B AR pRE P
B ERERRRALAELTY - LR KBRS R @ERAMNE RNA %
ROER  BRLBAEE-—FSHARGFINAELS AN  FOEHEE &)
AR ARERENE LA TR ZEEEFBRME L HFHT THE
RRH ’ﬁnzﬁ‘é’a; B A ARMHARABEARATNEZRERE  RFAFE
AT E DA XBE NI E 2 ARBRGBE > KB ARETR T
@%%Wiﬁm%ﬁ Bl 6F > ZIAAF KA B A ERNEERDS %&%A?ﬁ%@
18 o 1%¥%Bmﬂn%lﬁﬁﬂ%&mmi% LR ERAET BAMIER
R ARsm P RIERAREARRGREL —F o

-390 -



PRESSR K224 XS5

Fe ~ £ SURK

1.Wilson JW, Bamford TL. Assessing the evidence for remodelling of the airway in
asthma. Pulm Pharmacol Ther 14:229-47,2001.

2.National Heart, Lung and Blood Institute. Global Initiative for asthma. National
Institutes of Health pub no 95-3659,1995.

3.Robinson DS, Durham SR, Kay AB. Cytokines in asthma. Thorax
48:845-53,1993.

4.Albelda SM. Endothelial and epithelial cell adhesion molecules. Am J Respir Cell
Mol Biol 4:195-203,1991.

5Horwitz RJ, Busses WW. Inflammation and asthma Clin Chest Med
16:583-602,1995.

6.Debouck C, Goodfellow PN. DNA microarrays in drug discovery and
development.nature genetics supplement 21:48-50,1999.

TEARGF ARQSRRHUFERETEARLNEOT - LT B #53% 2:11-13>
2001.

8.Rogge L, Bianchi E, Biffi M, Bono E, Chang SYP, Alexander H, Santini C,
Ferrari G, Sinigaglia L, Neeb M, Mous J, Sinigaglia F and Certa U. Transcript

imaging of the development of human T helper cells using oligonucleotide arrays.
Nature Genetics 25:; 96-101,2000.

9.Asa K. Heterogeneity of bronchia asthma. Sub-populations--or different stages of
the disease. Allergy. 36:3-14,1981.
105 AR ~ FFAAF ~ BUAR - 47 > ToUR >~ RIEH © BEMF X P ER
B Fog otk TR A X RMh - PR B XSRS 81 19-26 0 1999
11.Hochino M, Sim J, Shimizu K, Nakayama H, Koya A. Effect of AA-2414, a

thromboxane A2 receptor antagonist, on airway inflammation in subjects with
asthma. JALLlergy Clin Immunol. 103:1054-61,1999.

12.Unoki M, Furuta S, Onouchi Y, Watanabe O, Doi S, Fujiwara H, Miyatake A,
Fujita K, Tamari M, Nakamura Y. Association stydies of 33 single nucleotide
polymorphisms (SNP) in 29 candidate genes for bronchia asthma: positive
associateion a T924C polymorphism in the thromboxane A2 receptor gene.

- 391 -



REFIR K 228 F 5

Human genetics. 106:440-446,2000 .

13.Muro S, Taha R, Tsicopoulos A, Olivenstein R, Tonnel AB, Christodoul opoulos
P, Wallaert B, Hamid Q. Expression of IL-15 in inflammatory pulmonary disease.
Jallergy clinimmunol. 108:970-5,2001.

14.Sampson AP. The role of eosinophils and neurophils in inflammation. Clin Exp
allergy 30 Suppl 122-7,2000.

15.Kodama T, Matsuyama T, Kuribayashi K, Nishioka Y, Sugita M, Akira S,
Nakanishi K Okamura H. [IL-18 deficiency selectively enhances
allergen-induced eosinophiliain mice.JAllergy Clin Immunol 105:45-53,2000.

16.Kayaba H, Chihara J. Eosinophils and related chemokines. Rinsho-Byori.
49:370-5,2001.

17.Velazquez JR, Lacy P, Mogbel R. Replenishment of RANTES mRNA
expression in activated eosinophils from atopic asthmatics. Immunology
99:591-9,2000.

18.Chihara J. The roles of adhesion molecules, cytokines and chemokines in
alergic inflammation.Rinsho-Byori 45:519-27,1997.

19.Panina-Bordignon P, Papi A, Mariani M, Di Lucia P, Casoni G, Bellettato C,
Buonsanti C, Miotto D, Mapp C, Villa A, Arrigoni G, Fabbri LM, Singaglia
F.The C-C chemokine receptors CCR4 and CCRS8 identify airway T cells of
allergen-challenged atopic asthmatics. J Clin Invest. 107:1357-64,2001.

20.Berin MC, Eckmann L, Broide DH, Kagnoff MF.Regulated production of the T
helper 2-type T-cell chemoattractant TARC by human bronchial epithelial cells
in vitro and in human lung xenograftsAm J Respir Cell Mol Biol.
24:382-9,2001.

21.Shahan TA, Sorenson WG, Paulauskis JD, Morey R, Lewis DM.Concentration-
and time-dependent upregulation and release of the cytokines MIP-2, KC, TNF,
and MIP-1lalpha in rat alveolar macrophages by fungal spores implicated in
airway inflammation.Am J Respir Cell Mol Biol. 18:435-40,1998.

22545 % w6t B&E - TAE  FEF BEMEARERELH B
233 o ¥ B # 4k 3 12:155-164 - 2000.

- 392 -



PRESSR K224 XS5

kB~ %

Tablel. ##&4%k

2N

g RAERF R ER 3

—X
=

B
=l N %M
£

B
AMRALE %

AN

o
IME 1% @
2=

ik

A 28
@i B
Fry

B 23
&4z A%
&

BA &
B R R
oS

BA B
T H 4 e
o3

FA

A%

53
i
ORNOFRNORNORNORNORNORNORN

- 393 -



TR EFR
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%228 % 5

Gene Meanz+ Range  Heat Aas FEV, ECP
SD Score
TBXAZR 8.65+ 0.14- 0.312 0.202 0.268 0.201
3.38 264.70 (.010) (.050)* (.027) (.054)*
** **
Eotaxin 0.03% 0.00- -0.058 -0.05 0.055 0.079
0.01 1.43 -0.64 -0.613 -0.658 -0.456
STAT2 0.09+ 0.00- -0.14 -0.085 -0.022 0.112
0.03 2.83 -0.256 -0412 -0.618 -0.289
GBP2 2.68+ 0.14- 0.197 0.24 0.242 0.144
0.92 65.2 -0.108 (.019) (.046) -0.172
* % * %
Metallothionein  6.68+ 0.12- 0.197 0.171 0.25 0.266
2.58 202.25 -0.108 (.098)* (.040) (.010)
* % **
CD2 16.55+ 0.48- 0.246 0.14 0.284 0.173
7.51 513.29 (.043) -0.175 (.019) (.099)*
** **
IL-15 0.48+ 0.00-17.2 0.338 0.255 0.372 0.202
0.19 (.005) (.013) (.002) (.053)*
* % * % * %
IL-18 4.39+ 0.03+ 0.233 0.189 0.259 0.227
1.74 122.35 (.056)* (.066)* (.033) (.029)
** **
RANTES 8.84+ 0.57+ 0.414 0.204 0.33 0.225
3.37 224.50 (.000) (.047) -0.006 (.031)
** ** **
SCYA4 6.95+ 0.18+ 0.315 0.229 0.282 0.186
2.77 203.05 (.009) (.026) (.020) (.076)*
** * % * %
SCYA17 5.93+ 0.07- 0.373 0.307 0.291 0.171
2.31 154.35 (.002) (.002) (.016) -0.104
** ** **
Note. ** P<0.05,* P<0.1
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Table3. #hgst it B X

12k gy FVdue

Model Variable (Gene Type) (Beta) (Pvalue) R square
Heat TBXAZ2R 0.49

Eotaxin 1.23

STAT2 0.93

GBP2 5.00

15.14

Metallothionein 0.88 (<0.001) ** 0.706

CD2 -3.25

IL-15 2.24

IL-18 -12.59

RANTES 6.50

SCYA4 -2.24

SCYA17 1.19

Note. Heat =0.49 (TBXA2R) +1.23 (Eotaxin) +0.93 (STAT2) +5.00( GBP2)
+0.88( Metallothionein) —3.25(CD2) +2.24(1L-15) —-12.59( IL-18)
+6.50 (RANTES) -2.24 (SCYA4) +1.19SCYA17

Note2.: 4 X B2 &5 % (P<0.05) B TEY 70.6%85% B &
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