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Antiasthmatic effects on Pinellia ternate Breitenbach(PTB) water extracts against
airway inflammation and hyperresponsiveness induced by diesel exhaust particles with
ovalbumin sensitization in BALB/c mice
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ABSTRACT

Objectives : Asthma is a chronic, complex respiratory disease, caused by airway obstruction, airway eosinophilic
inflammation(AEI), and airway hyperresponsiveness(AHR). This study was conducted to determine whether oral
administration of crude water extracts of Pinellia ternate Breitenbach(PTB) has an antiasthmatic potential in the
treatment of asthma in mice,

Methods : Asthmatic AEI and AHR were induced by systemic sensitization to ovalbumin(OVA) by intratracheal
instillation with 0.1 mg/mL suspension of diesel exhaust particles(DEP) once a week for 10 weeks in BALB/c
mice, Crude PTB water extracts(50 mg/kg and 200 mg/kg) were orally administered 5 times a week for 10
weeks, Cyclosporin(10 mg/kg) was administrered the same manner as a positive control,

Results . Long—term treatment with crude PTB water extracts suppressed the infiltration of inflammatory cells,
including eosinophils, into airways from blood, It also reduced asthmatic AEI and AHR by attenuating the
increase in the levels of cytokines such as interleukin(IL)—4, IL—-5 and IL—13 in bronchoalveolar lavage
fluid(BALF), as well as the levels of histamine and OVA-—specific IgE in blood, However, the effect of crude
PTB water extracts(200 mg/kg) was not likely to be stronger than that of cyclosporin(10 mg/kg).

Conclusion : These results suggest that crude PTB water extracts have inhibitory effects on AEI and AHR in a
mouse model of asthma and may act as a potential Th2 cytokine antagonist, and have a therapeutic effect on
allergic asthma,
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g9lo] "rka wustn g, 7IzE ARSE| TAu))
7}22A} (diesel exhaust particles : DEP)E d#x|Lx}t
W TE7INE FARS o 7=l SAFE d5E A
7182 Aale] gtedn wwstw ok, Ea oAus)zt
2UAE 7= FojstH B-Aze] 3 IgE LS &
T351Y, mast cells, macrophages, neutrophils® E&
eosinophil®} Z& gGEA=E7t &3t IL-4, IL-5,
IL-133 Z+& T2 cytokined} major basic protein(MBP),
eosinophil cationic protein(ECP), eosinophil chemotactic
factor of anaphyiaxis(ECF—A), platelet activating
factor(PAF)} Z+2 pro—Th2 chemokine®] (&&= AL
stelsta QoY 83 DEPS §9ut @ Aol Foiq
< o 7|#XHAY T AZ|BA7F FHASHA FotA=
WAool ekl Wgel sHATo] AAHoR T& AR
o SaiH A AR HSohe steye] YA Holw, 2
° 2o AT dRlsh lETEge] YRS, Yoy
Ho| st} Bujgtn Boslw oo,

AEAH o2 vsH Pinellia ternate Breitenbach . PTB):=
HeY U g AAStE Axste] AR ARESt=T Adul=
A2qEst, FgoR2E FEE HEA s, @2 A
Asta 5ot HA sjao] At ek A g’ b
st ogRet JES gol st Jom, 2y ok
AR, AAEE, ARt ARAdET B —sitosterol, g
—sitosteryl glucoside, triterpenoid, glucose, glucuronic
acid, rhamnose, choline, Ca—oxalate, Z18]1 2F 1,9%2
R AR 5L RSt drka Hasta oY, 2o
L ulsto] 28 SAAEQ pinellic acid”, Zem 7FA
A=A 9] 9 U= 3,4—dihydroxybenzaldehyde ®lG-|<};
ol urE U= 3,4—diglycosilic benzaldehyde 52| ot A
B3k 783 ]-ephedrinedt 2+ alkaloid A&'VSo] g3
Az gck wete] Ay ATEs AdA dstan”?
A%y astay?, muas!’ &gy Hey gstan?,
N7V FHEDD, AFHZ e} o] HRuEm 9]
ot g9, Wkl FE2E2 7|19A AuAxe Auvkga dF
Hhe-g 98iA7| 1Y EF Th2 cell59) F&L JAFe=
W oE7IE @45S SSARIth Had uh o ey
7l W2 Ao EXQ W] V=gdEd 7= A
& et olof digt vkl B FEEY AEadte AY
ZAHE HE gl

waba B Ao A= Ao 105 < DEPE <A &
it A 7= R st HAY TATAY 7=E9SH 7]
EHQgS ek, 3 vl & FEES PAUE Y
stof, HAA 7|85 7= #RAdo] nX|= vkt B F&

2| w718 A

Az 2

1. DEP9] 2%

DEPE ¢& =¥ AT W9FB7id g2y 74
sttt DEP= Y o|RZ& gzt FAAL 4JB1E 2740
cc 4715 FEAR] gAdRAL 1500 rpm, 10 torque(10
kg/m)e] FstrAstlN EAPS o Arle wrnEAE

glass fiber filter2 EZFII — 20CE HITSHA Ao
AMg3HETh DEPS Axdu| oz #Ae o gugos
B 27o] 0.4 ymel 27|12 231 ok BuskgcH?,

2, AdEE A=A

2 74 AgE A¥FES Dachan Biolink Co.
(Seongnam, Korea)ollX] 93 BALB/cA AF2 653
21+1 g?l 39S ol &3ttt AHE A4, OVA+DEP
A, OVA+DEP+CsA A, OVA+DEP+PTB 50
mg/kg AZFT OVA+DEP+PTB 200 mg/kg A2+ ot
Al OFeR Ural 3 aFY 16mHEY ARSste 7=dd
4 &3 ol suty ARgstRaL, ENFt T|=H A A
FH o Sl suEA ARSI SEARSAY 2de
conventional system@Z 2Z+= 20+2 C, §%= 40~
60%, TE AT 12~1532 slgen, 19 F 1242
2 200~300 Lux®2 23k, 1247k 2E 2 s}
Ak AAEEY AlRE (FHFAL (Seoul, Korea)#lE2l
TPAR (2EHE 22.1% o1, 2AY 8.0% olst, AR
5.0% olst, 23] 8.0% ©lst, Zw 0.6% oI, < 0.4%
oA} uligtAlR)E ARESEYITE 18]3 cage:= polycarbonate
A=z we A& ARgsen Z2-E (F)JRS (MK—2000
Corncob, Germany) Al&& ARSIt AAFTES A

= AR gddEe SEAPE AL NA S
Pom, A4 FEol8dY AYd ¥ Esnh

3. 71=Y DEP %o ¥ ¥Hl5&E9] A

0.05% Tween 80& ¥ 50 mM ARG+ AAREE
gl (PBS pH 7.4)22 1 mg/mlLe %7} El=& DEP
suspension €HE TE T, —4ToA 23T AZEH7]
(Tomy UD-201, Tokyo, Japan)& 50% 2t &8s} 5
£ 59t sonicationd}gtt, AFE 10% chloral hydrateZ
gt o2, 7129 FoJ§ cannulag o83t OVA+DEP
A, OVA+DEP+CsA A&+ 2 OVA+DEP+PTB £
2 DEP suspension €9 100 uLE, AL 50 mM
PBS&Y 100 WLE ZZ 103 &< 43U 13 7|22
Fojslyict g Rishe tidgga R iy A 1Y
A AL AMgstg e, HelaEEe diddiste ghejat
g SAAEISATYANA ek Gkt SR
€ 93 AUEY B4 st &S ohE, 52 AR
sto] Ao ARgsIFon, £&& 16%°1ch AT
OVA+DEP AHZ#2 50 mM PBSEHATHS AzU2 Fojg]
931, OVA+DEP+CsA A2 cyclosporin(CsA)E 50
mM PBS §do& 3A35le 10 mg/kg 2 FHUE ¥
dEglon, T 189 OVA+DEP+PTB Eojfe ulsl B3
£52 50 mM PBS &40z FAMste] Z+zb 50 mg/kgdh
200 mg/kg T=7F HES Te o FHUWE FoiEdth
CsA Tojo} whst 28 FoE 105 59 43 5d +

st

4, OVA Z#3 9 54
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A710l ovalbumin(OVA) 22kt ® FIe Kim 59
W what AAEAT = OVA/alum $HE OVA SE7t
500 pg/mLel 50 mM PBS £N(pH 7.4 10%(w/v)
aluminum potassium sulfate €4 FF &3sto] A =3}
P, Ao 60% B WAR thE pHE 6.52 2As}
I AL (1000 rpm X 5&)ete FFAE ARSI
AT AYE UmA ¥ 2FL EF DEPE 7|=W &
oJ3l7] 1493} 7dH| OVA/alum &9 0.2 mL¥ AF &
22 23] Foslgx, DEPS 7|=W Foish7] 11¢3 29
Aol 1% OVASY 0.1 mL¥ AF BAYE FAqstart.
FE3F 250%x300%x250 mm polycarbonate A& (DJ—435,
Daejong, Korea) chamber®tolA 10F B¢t F 13, 1¢
308 Buxco Aerosol Delivery System (NE—CT10, Buxco,
USA)E olg3te] 657+ 1% OVA &9, 18|31 upx|e 4
F& 2.5% OVA €H4Z aerosolstate] AF o] 5819t

5. €N 7|1BAHEZAHY HF

A 278 & AFE EZYWRE 10% chloral hydrateE &
dalel vialE ohe AAUEeR AU AR
(3,000 rpm x 108)5td AL Alom, EHL -70T
of  EISPAA A ARSI Z|EAHEAHA
(Bronchoalveolar Lavage Fluid : BALF)& 37ColA 10%
fetal bovine serum DMEM HjFHE 7|%of FAZ|Z 3¢
S gkl Ages, of WS 33 wkEsi
Hemocytometer (Fisher)E& o]&3}o] BALFY & MEZSE
ZAFSER, EZ BALFE Cytospin centrifuge (Cellspin,
Hanil, Korea)E& o]&3l9 QAL (400 g x 4B)3In
BALF Al2& &dole Zuk& 9o =Este] Diff-Quik®
GAEE ohg, WEF F SAY AZLE AR H
Azele] Azole 700 Rk Agol A8,

6. 71=374 4

7|=Tgg o] ZHL Finotto 59 WPH?el| Z3le] A4
3tk AFY 7= =T Buxco system(Biosystem
XA; Buxco Electronic Inc, USA)S o]&3slo A=At
7|EAT 2] PehnghZ ol 4]0 o) 7|4 H o= 2
5 AAEAC 105 5% DEPY 7=y Fojeb mpxwt
2.5% OVA €& aerosold}ste] EFSIIL Y 2447k o,
50, 25, 12,5 6.25, 3.125 mg/mL9 =2 A=zH
methacholine (MCH)489% Z}ZF& aerosol3lole] H<4:3] A
A 159 AF EFetL 7=ERAES 308 B¢ &AL

s,

=X
Penh =5\

PEF ( Te 1)

(Penh = Enhanced Pause, PEF = Peak Expiratory
Flow, PIF = Peak Inspiratory Flow, Te = Expiratory
Time, Rt = Time to expire 65% of the volume)

7. Enzyme-linked immunosorbent assay

(ELISA)

BALFo|A interleukin(IL)—4, IL-5, IL—139] »=¢}
interferon—gamma (IFN—y )9] = ELISA
kit(Biosource, Invitrogen, USA)Z, dHoZ Sa3t 3|A
Bl ®=%X ELISA kit(Beckman Coulter, Fellerton,
UsA)Z, a8a dHoA immunoglobulin—E(IgE) &&=
ELISA ki(Shibayagi, Shibukawa, Japan)E& ©]-&3}o] &%
Stk & wellol Z42+9] BF 9 @33 BALFE 100 ulA
BEotal, IAIMESE ARA BHE o, 23] AlEE &5
gHoZ ANA3} biotin—conjugated antibodyE do] 30
27F gXEignh oA 23] SE8doem  AHE o
avidin—HRP conjugated antibody 100 uLE A5k, 1
AZE AN WX & o] AFESHAH
Tetramethylbenzidine 7]Z2-& 100 ulLA B3} gaofA
303 WAIG vz, stop &9 100 uL= Agt & ELISA
reader® ©]g3te] 450 nmolA EFEE FAEIE I e

<= Antsti.

8. AAE

2E fojEHe Hd + FEHAE Yo, bojg
B2 StatView version (4.0 Abacus Concepts, Inc.
Berkeley, CA)S ©]83}93l, Fisher's protected least
significant difference test Z-2 Scheffe's F testZ 54|13
¢l FY8S AASAT. F Bluti At Atelol| pgtol
0.05 32 0,012t} &2 & Yehfigls o BAZHC=E &
%= Zol7t vkar |AstaL, Z4zke] ;ef Iy &7
SHTt

2 3
1. 7= qig a3
a9 12 oAl 8o MCHE H=¥=2 X35kl asthma
Penhgte &A3te 159 7|=dvlgde Blwgt Zatolot,
MCH Azlszo wal FAFS Penhgh go|Edoz
A Fo42 YeigA] @y, OVA+DEP A9
Penhzl2 43foj&#olglon, -2 FZoA OVA+DEP A
229 Penh#l2 Aol vl wl$ EUcHp<0.01). wat
A A717F dHAY OVAS}E ¥4 7|=4Y DEP Azl& 71=3
e A F7H71E AL B9 4 Aok 2y 7
A A ZBARZ AFREHE cyclosporing A7|7F OVALH
DEP A&t 74 Az @ MCH 6.25 mg/mlL EF&E
qAEY =AU A TSI (p<0.01). THE,
OVAS$} DEP A&jet 3 7|7t dtst & 55 50 mg/kg
=2 HJIPL | OVA+DEP o] v 7|=auide
Fadhe AFE BYou BAFEA 4948 UEhA] ok
o 32FY A7z W & $EE 200 mg/kg TEE AT
FLS m= MCH 50 mg/mLERSEA 7|=agde 37
23] 9l (p<0.01).
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Fig. 1. Change of
concentration.

MCH : methacholine, OVA : ovalbumin, DEP : diesel exhaust
particle, PTB crude Pinellia ternate Breitenbach(PTB) water
extracts(50 mg/kg and 200 mg/kg). CsA Cyclosporin(10
mg/kg). Values recorded are the mean = SD with 8 male Balb/c
mice per each group. *Significantly different from OVA+DEP
group(p<0.01).

airway hyperresponsiveness with  MCH

2, BALF|A ANZ49] s}

E 12 AFel A7IzF OVA 7323k} 34 7|=YE DEP
£ 5ot Az §het 2E2ES R3S o #He A
H3lel BALFOA F A2 ¥ 3AE S35 dato]
ot At AgExe}t S kRl BE AFE QAR 1
g ZHEstk, FAE L W OVA+DEP 11E,
OVA+DEP+CsA 12, OVA+DEP+PTB B¢ 12 2% 5
9 BAE= Al vlsl &zt ek AEFE RYou &
AROZ Fogt Zol= YUehtA] STt BALFAIA FAIE
= OVA+DEP 7] Aol Hls| =ZA F7i=eH
(p€0.01), OVA+DEP+CsA 152 Aol vlal F7H=%
91} OVA+DEP 1ERth Wrtkpd0.01). OVA+DEP+PTB
50 mg/kg¥t 200 mg/kg IFE A4l HlF F7HERS
t}, OVA+DEP ZI&°l Hl&l I = IA FieH
(p<€0.01), & 279 Ateo]e] FA|EZSE= ¥H8l 50 mg/kgA
aF°] 200 mg/kgAE] TEETH © WUTh HA Al A
ZARE =& OVA+DEP 152 A4l wvlsf <k 1784 3
7}E]9 o OVA+DEP+CsA 132 644, OVA+DEP+PTB
50 mg/kg = 1218 I8]3 OVA+DEP+PTB 200
mg/kg I2L 1158 27150} A 1% % OVA+DEP I
Foll vlsl #HAHAA FA $=7F Foptt (p<0.01).

Table 1. Change of lung weights, the number of total cells and
eosinophils in bronchoalveolar lavage fluid

Normal OVALDEP OVA+DEP OVA+DEP OVA+DEP

+CsA  +PTB50  +PTB200
lung weights(g) 014 + 018 + 016 + 017 + 017 *
0.02 0.03 0.02 0.03 0.04
Total 030 + 859 + 239 + 416 + 251 +
Cells(x10°cells) 0.09 1.50% 0.02"" 0.52"" 0.20""
Eosinophils 2.00 £ 3560 £ 1285 + 253.0 + 230.0 +
(x 400) 0.20 59.0% 052" 481" 250"
OVA : ovalbumin, DEP : diesel exhaust particle, PTB : crude

Pinellia ternate Breitenbach water extracts(50 mg/kg and 200
mg/kg). CsA : Cyclosporin(10 mg/kg). Values recorded are the
mean *+ SD with 8 male Balb/c mice per each group.
*Significantly different from normal group(p<0.01)

T Significantly different from OVA+DEP group(p<0.01)

3. WlolA IgEst s2ehn gape] st

E 2¢ oA IgE I s|LEwl FFe A% A
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Hell 1055 OVA &3kt 3 7= DEPE F93s}
I AZYE bt B 2283 FARFS cyclosporing
FoAPe o 1 535 v|wgt datolty, FAoA IgEe T
ZF2 OVA+DEP IFo°| A4l vls] oF 6.1 F7kete
WHp<0.01), OVA+DEP+CsA 18, OVA+DEP+PTB 50
mg/kg 1S3} OVA+DEP+PTB 200 mg/kgg Z+z+ 3 3uj,
5.1819F 4,188 7kt (p<0.01). EZE OVA+DEP+CsA
a5 GHo|A IgE FHE OVA+DEP LEo]| H|8) 46.3%
Zrastga (p<0.01), OVA+DEP+PTB 50 mg/kg 1&3}
OVA+DEP+PTB 200 mg/kg 182 OVA+DEP 18| H]
8 Z+2ZF 17.7%$t 33.7% 7Aske] (p<0.01), ¥Isl B ==&
FAeErt WSE O 2 WOtk @, @HAA
histamine3sFS OVA+DEP 1&, OVA+DEP+CsA 18,
OVA+DEP+PTB 50 mg/kg 1& 281 OVA+DEP+PTB
200 mg/kg 1T BF B v ZA FTrReH
(p€0.01), OVA+DEP+CsA 12, OVA+DEP+PTB 50
mg/kg 13 OVA+DEP+PTB 200 mg/kg 152
OVA+DEP 189 wvlja] 1 =S 27+ 48.6%, 33/5%%2t
39.7% A FA=EAT (p<0.01).

Table 2. Change of histamine and IgE levels in serum

OVA+DEP OVA+DEP OVA+DEP

Normal OVA+DEP

+CsA +PTB50 _ +PTB200
262 + 1610 + 865 + 1326 + 106.8 +

IgE (Ug/ml) 2.0 18.4 81" 14.8 122"
Histamine(ng/mp) 16:6 £ 1788 £ 107.2 & 1387 £ 1258 %
& 3.6 29.8 15.8°" 19.4°7 13.0"

OVA : ovalbumin, DEP : diesel exhaust particle, PTB : crude
Pinellia ternate Breitenbach water extracts(50 mg/kg and 200
mg/kg). CsA : Cyclosporin(10 mg/kg). Values recorded are the
mean =+ SD with 8 male Balb/c mice per each group.
*Significantly different from normal group(p<0.01)

T Significantly different from OVA + DEP group(p{0.01)

4, BALF9A] Cytokine ¥r5Fe] W3}

AFo 105 B9t OVA #&3kel 37 7|=l|2 DEPE
Fojata Pzl cyclosporind} ¥hel & FEE25 A=
Y2 B uf BALFOIA cytokine®ge ZAlSHY Hlm
3t Adks ® 3o YRt gty OVA+DEP 152 HAAY
oA IL-4, IL-5, IL-13 &3t IFN—y o o] FA
o Hla) - 11,7, 10.5, 13.6u12}t 10.58) F7etgout
(p<0.01). OVA+DEP+CsA L&A 0|59 3k AT
of vld] zZ+zt 6.2, 3.0, 4.14]e} 1,842 OVA+DEP &
g 1 kel ZA #AEET (p<0.01). FH
OVA+DEP+PTB 50 mg/kg 1% BALFoA] IL—4, IL-59
IL-13 e Z+7F OVA+DEP 189] 57.4, 66,39 67.9%
FEoE gasigey  (p<0.01), IFN—y 9 Rk
OVA+DEP 189] 13.6% 4502 7tidls AL HY
t}. 28v OVA+DEP+PTB 200 mg/kg 18 BALFo||A|
IL-4, IL-5, IL-13 #=3 [FN—y o ke zkzt
OVA+DEP 189 53,9, 53.7, 42.7%%+ 62.9% $Zo=2
A28t (p<0.01),
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Table 3. Change of cytokine levels in bronchoalveolar lavage
fluid.

OVA OVA+DEP OVA+DEP OVA+DEP

Cytokine Normal  ppp  4csA  +PTBS0  +PTB200
L5 (pe/mD) Boe Tws msl as s
IL~13(pg/ml) 7‘; 21 lolof(f ‘?fri fg:;% 472.'28?
ey PF 082 WAz Um0z wa

OVA : ovalbumin, DEP : diesel exhaust particle, PTB : crude
Pinellia ternate Breitenbach water extracts(50 mg/kg and 200
mg/kg). CsA : Cyclosporin(10 mg/kg). Values recorded are the
mean =+ SD with 8 male Balb/c mice per each group.
*Significantly different from normal group(p<0.01)

T Significantly different from OVA + DEP group(p{0.01)

i FE

A AA QAT 709 @ FolA 71EA WA el oF 3
of i olafog ZASlI glon AR w|Edte AL
A Mz waA Frlstn gckn @b, 73R Hale
78R ooz 7|=rt FolxA Hu, sFo| hEAH, 7}
&o| WAL, TFO VLY I FPoz 4
A2 szoul ) FAT st Uty U o
oA A 4w gl Adolaty A Yo

SHE o ZRE TAdE 7|7 HAS dEiAY M7
5 Qe Ad kAo oat Auto] 7]2E o] glon, HITo:
AYEES ol gsle] o]S M A7 7|8A AT 7=
Zo a7} Qi A FAZste] ougls AFAT} wWo| Wt
BET QoY wele @2, 9B, Z2, gk S ofajo}
Tt N FES WA e, G2 AAstT st A 3
A2 93 B gAo] ARGEE o wo] ARgE ot
® mety B A7 Ao DEPS FUS A7 Est
T, Wt B 2280 MAA V=dEn 7= gl ant
7 Qe A =AY 78R #ale) 72 WeHs 3 WA
55700 wAg njPA ¢e S| aexYel Zhe 2=

= 7|=ukgo] oulskA Ut HEo|d s)=ailAgel
Ex0)7] f2e]? B AAE AFH 105 F LA
Yo 2 A OVAL u|PRZA DEPE 7|[=UH=E A3t 7|=
ol gasla wlel B 2220 ans AR A
Fof Wl & F2E 200 mg/kg =29 A= OVALY
DEPY| o3 4= 7|=au4ge 34 SsARoY 78R
A4 ANEAR AMEEE cyclosporinA el &3t Hstaate
g 37 ottt wEbd 1= wet B 2E2EL 73X
Ao ogt VERge o AT s & Qe an
7} vtz Betdnh R WA 71 #ale) e W
VEdZzoltt, Qutdoz |z d%e 2e3, siekd, Al
2329l QA acle oA A7le WAooz A AvkAel
Qe dzAxo Aew REW 71BAAY HY, a1z
Nz 27 So WelAgsa Wt vepdoin g
D gt Qe FAGZINE R Aoz tE W)
7 Z 3EWF Aestn, MHAZAME 22 Guast
Agsted e 78R WA BHEZNE AL A
a3k EFo| rk. B AFoAl AFA OVA Z=ksket
37 DEPE 7|22 Eoiatd Ao wolztgozm Falol

ASHE7L 7|EWE ZA F33te] BALFAA S F Az
7t F7Fete g Z1=@Sel IA FEEH, B3 SAS
7t A F53% AR Hol HAY 7|=dFo] dEFita
Azyeteh, aeu Ao OVA 7H&3ket DEPF A &7|7t
FazT CsAst vkt & 252 H8 Fojstd o
A 71=YE JA{dt= £ GSAIE 9 TP 3A g3t
i, B3] A Jrkske 34 MeE 2EE 4 ve
AL IR 4 At wEhA] A A7t welEEE9]
Fo= OVA 7HEket 37 DEPef| 93t Ml 7= A2
AN = e TFeAdol ok wdHET Al WA 78R
A9 EAL oA 7= FFol FFEHAY E3| 34
Ao R U= WY 2IEEY F gE
histamine #ge] FZo|tk wy WY dAS dov)
= 3ol 5F7]9 Eo]2W, macrophage’} ¢14], helper
T AlZoA T cytokineo] &8, 2|3 BA|ZA IgEF
A7t W=l A mastAlEZo] F2AZ1AL, I thE mastAlEZe
S| 2B, ECF-A,
leucotriene C4, leucotriene Ds, leucotriene E; %
platelet activating factorE AAst §2l3t= EXS Z+
I e, 53] SAENIY fEs oA 7R ZRF
JAFE HIAA 4% 28-S ot EExA 71EA
HA Wz Zad A%S gy gEAn JF?, B A7
M= AFA A7|7t u|PA DEPS ¢2jAH OVAE 7]
EYE RARE o FAox HA] dFo] FaF A:Q
IgE¢}t histamine ¥&Fo] ZA F7ketglct. 12y ¥ist 25
E2E59 By TFos oA F71e IgESt histamine TEF
S7HE AAsH steleH, wEkA gkt § FEEL 7|1EA
Aol 93 F7HAI7]= olE FFE 2Aske At v
AZtET, 7|8A] HA9 ¥ WA EAL fAIg AN g
¥ HHE E7HA] cytokineE9] dFeFHstolth dubFR o
2 Aol AdEEE EArIgA, AsAbzkA R}
9 25k 211 9 7PgEAT Z2 FHLFEHY &A1)
W, gExjdel AESE o gA fEstal, HAY FA4ES
3A7|H, LHRAPLRE [FEEHE Bo| IgE I, IL-4,
IL-53 IL—-13 ¥=F, 222 s|28y S F7H7I= A
o] Eqolatn RuH: Yo B Ago|HE ol F7Izt
DEPE OVA Z&3kel d7 W85 ofstd HAA N 2z HY
2A8%-go] dAsIttaL g IFR—y ¢ Z-2 helper T1 Al
3 cytokine®rFul BA|ZO| IgEFAIBAE FXE-S et
IL—49} BNlZ9 £33} 9 FAWAGE A=F8kaL, IgA A
78k, B3 W8T F IAHE @A3A)T)= IL-5
o} IL-131} Z+2 helper T2 A|EF cytokined] I=HwE =
A F7Fke AL AT = Aok 2t BF| F7IzE
Wl &8 3859+ OVA 72skel DEP o= QIgh
[L—4, IL-5, IL-13 2 IFN—y o &F 2712 tha oA
sttt wWeEbA whel & 282 dEiX el o3t A4 7]
= d5% =3nAgde] EAQ cytokine IL—4, IL-5,
IL-13 gt IFN—y 9 =59 3718 432 = e
a7 vk AE Usds daetae ggE

ol A HA Aupo] AMREE Wl Eoldle AFHY
(So—Cheong—Ryong-Tang)> 7MJEXE dexgez
E3 AR A RPN VEEEE SFATIE ARt Ut
T 2ot o’ EF YEME AE YR AMED

prostaglandin, tromboxane,

ox =
tlo rlr oftt
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Qom, gk Bkt Eoldle 6719 SRR ¥
bakumondo (Mai—Men—Dong—Tang)2] <¢HAAS H7|st
k2, ¥Rk 713 XRFo R FAo] Yolr|A] ok= HEA T
A71BAE 7] A5 gitez AYs Ay a9
tz 2ustn Q. dE, FIAL vt ozt 8
9] FoFE JHE Xiao—Qing—Long—Tango] THd WA A
FAmdoA LA 7=dS5H 7| =HYS SN 53t
7b ekm mastm JobtY. B AgeM= A7z Al
AR Y OVA Z=slel DEP AR Qg 25 ASAEZ
Ae 7= BESA A HhSoAE diet dE B £E282
izt FHAE HY A Th2 cytokineEd $71& &
3A71E B3 St mEtd HABHeR o7 7hA] §kef
A2 e G4V FEY T 73R golv 2], 7™, 3
23 YR Yol gt 71TA] W3 e 55T AG| A&
w2IE Yehge % 1]94 FAR vt & 98 5t
A gy AZEh s FEAFNA FFAA w3t
sho N ZHE % | Fol| Wo] o]gdh= A Fof
A \ks} % FEEL2 71X A E5E AAIsE &2t
ZE| HEA st ch(dolE ulAA])., uhekA wE
5t & %“—%—%—% 7]4“1 XW—% 2 &317] 3t A=A Y
Z2ES ATERE 81 &3}
Elcbi’ T2 ERlE, ol AEo] A
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