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Ui &A= F7AH LR REE HES A=Y saponinZ|&F8 AJokR, NHACI &
BH| = ol 835 A|(mucolytics)E ©0]&3to] A aiA] ambroxol, bromhexine, cetylcysteine,
Aexst | 28g9 g P50 HjEo] golsiA & S-carboxymethylcysteine
(Ch) ABRE FA}
=3 |24t | |24 29
KﬂE’\} HPA <k
O]OFI B
g ol obE (v Fof)
wTIT
YE71F 8.3mg, AUZH7HE 500us, GxE71% 17.0mg, AU77Hs 0.7mg, 2471
=8 273712 11.7 mg, 8% 1lmg, 14.0mg, S§QI7}% 2.5mg,
3391 830ug QA7 14.0mg, oFA9F 1.4mg, =A7H 5.0mg
S0 WaFer oo, Aot
AEAA S s e % AP AL Sl 3
o - (BEsors, VEY, SFHY, ZUUETY)
A 25g, bbg 700mg (12, 72, 123, 18x&, 200x&)
(58%) g4l 1 18] 1AF (0.3g), 1Y 3~63] Aol 18] 1X 3-63]
714 3,500 3,000
iR HujZE oF 100 ¢ (20164 7]%)
= N - N 717, 7H), A3 (5+9)e @Zol 23t
w5 |18 EL ARel wees UW B | gs(zame) 2y, 55, o), 292
Jen— Ef ZIsiAEAl, &7k E} ZsiAEA, E712F, o] AERIA] FA]
e=Te B3| AEHIA] A B8R 2827
o ubx] | ubR| 2ol TR, HA :TLCEL:LLE @L%—‘?—ﬁ Eolx]g%%
Tx‘l}% _?_E. é}%—‘?‘ﬁ O']K] E‘]%% ‘?’](?EPE/—k-E1 %‘6‘(%‘%%%6‘_ Ki gﬁ? 3‘)
Y5 (RZEoR Qs 2883
(h=AH|AHY)

2 F3e(W18-32) Alxsto 165 AlE9 &80
32T FF e FUEY YA E715 AEste dEdA =2 F

==

2 dE9 A =
e I
=4 T F& 5£2(%) =9 T F& 5£2(%)

1 e 18.8 17 Zat0] (85°C) 20.5

2 WoE 49.3 18 ax 15.3

3 T x| 20.4 19 meE 28.5

4 71 9.6 20 T abx] 25.5

5 Ayan ] 9.5 21 70 8.1

6 £z 11.0 22 b ] 10.5

7 =23} 15.3 23 <= 16.9

8 Z2d 17.3 24 (=23} 24.5

9 317 16.7 25 239 19.6

10 EEn 18.7 26 317 13.1

11 A 3.9 27 o3} 25.8

12 e 19.8 28 Ao 5.9

13 St 22.8 29 A 16.3

14 3= 23.3 30 B 23.1

15 YAt 6.3 31 a2 21.5

16 S (85°C) 19.7 32 EEL 4.7
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| mg'ml

(ch AE 2gm7)
1) 95552 AEZSHUY
= Raw cell7} 7] BAINEZ(A549, NCI-H292)0] 258 WES Bolsto] AZEY U BHL
B71,
= 1,000 ug/mLo] TsEolA 13U(EA0]), 14H(ED), 178(EA0] 85C) AlRolA 948
FE5 BHL Yl RO, MEZSyo] HIsoly] theo) oS YL A% Am
S2g0] o3t BYY Ao FE9LS.

2) 10% g2 FE= NM2=JdE
= 200 ug/mLo| AF=ofA 29¥(FAT), 0¥ (AT, 3I/(FT) Alas ot FE5 2
‘g2 HEtWZ]= sieu, AlZ=/do] IHIV] el ol5Y #d2 2= Az 9

& Y Rz 2HYS

= =2 O

500 ug/mLo] ‘sZollAl, 28 (Al), 299(EA), 30W(EAd0]) AlRe AlZol| ohgh st
=2do] Uehdon], 189(7A) 9 319(F3) A&t vlofst AlE=/do] 2RI}



AT 4,7 rall siabiliey %)
H

(M1

F4+FE 200ug/mL F4+FE 500ug/mL

et |t Sy
70% o&r2-%% 200ug/mL 70% o&2-%% 500ug/mL
<Raw cell JJZE=A>

WEpgtEl D0 il EEH gl S g el EEpgfed Wil il Pl DS g el

? 8 F ¥

&

WCI-H292 cell viahility (%)

|
Comrad | gRageaN | uZesen

NCI-H292 Cell A549 Cell
IR A mEA>



WY oRlg sl

=) gE5 &4
» pro-inflammatory mediator(TNF-a, IL-1B, IL-6, IL-12 & NO)9] XA
Co-Blimulatory Co-Blimulatory
Antigan Mambrana Ligands Cytnkines
Presaniation [+, CDBO} (ag. IL-1)
ACCESSORY FUNCTION
Chamokines
ANTHINFLAMMATORY o INFLAMMATORY IL-1
FUNCTION 0y FUNCTION =
(IL-1Ra, IL-10, TGFp) - -
Arachadonc
A
Metatoines
EFFECTOR FUNCTION
Phagocytngin

Maatall - b
Mitric Orictative

oA Aga And F95 715

(J. Enzyme Inhib. Med. Chem. 22(4), 439-444, 2007)

ARE omte] Al
| 9581 Uehts

2T T as }\ﬂgl— %@%7}
= 200 ug/mLe] F=OA, 1759 =

l) AAXR=T
&= Ales B

TEaE

/o] ERIEV|= sloy, B AlgsoAe HolA] = ¢
Zog gRolet
= FE= Nas2 BF AMlzs/do]l UEUA] dgten,
0 A5} st = SHA
a o =2 O

= 500 ug/mL2] FE=ofA, 17529
o 119

) A TR =(=E) ® (AN B Al=of Hs] 4k

141(383
2 5y
= O[5S AQF LML), TARZI). AAFNOIAE AESHo] YouA Yoja o
2 043 YUF BYL FANAS
2) 0% oEre 5% AE 247}
= 200 ug/mLe] AHEoA 29HU(EAR), 0B, SINFD) ARt S4% FEF B
e Ueiyle slou, HMESgo] Slsely] tEd oS e AT AZSH] o
WYY o2 FHYS
0M(EA0) AlRE Az o3t



» 59 A% AMxEdol dAsieyY LPSE REAIRl RAW 2647 A9
pro-inflammatory mediator®] A7 A5 7t 2, dHayt 245t d=(=9}
W Egsto] ARE4d 5= olstolA AE 7HeE o=z Hod

olr

3 QPR 5 1759 AAj9) ARIYFIIOIN RN 943 &
| o
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Vasmivul Fningaer | 20K g Py b = B | gt [ sy [N w0 B g |
200ug/mL 500ug/mL
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: r il

i | an il

g ) . o a i .

i — 44 44 - o -T --------- * '?‘ i |

i= | 151 1 1 ;

E“ | i

| il L
;D JUARAEAE  c;LAARRRARAARAA A dand]
{2 B B B D R S SR poom eGSR DRSS D020

200ug/mL 500ug/mL

<70% 778 2= NOAG A ddd|olH>
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3) A=(=2h) & &9 FEARNE A= ZJE7)

» ZEARME A2 g7 29 A5 F Afols A9 gle AC=E HOolX|gE 235]2 12A1F
5 MY 90l SUSTON FAS B 24| 943 HOR Hol 3 AR
F&E Al FEAIRE 12430] Aghe Zjo 7w
Py shagml & @agnd I gl o 1006 o el cdgul ggal g
ri' mi 4 B
| il
qi- " i I ‘; a
. ; £ sl
; 3 i, i "l
il il

L] I.
" R e e e e w F o e e ohe S
<GFEAE NEZEA> <NO inhibition>
% gl g gE g igel Dlgel Mge S ge
#.
o 1, i . i | :
i | £ I
Ll N |
. i =+ 1 ]
18| "
= L] =|I1
w| wl
W ™ il
; i ] :
o B oEs He Fa  Ee . EAR R T
<IL-6 inhibition> <[L-12 inhibition>
(o) Eax], 58] A7

n FAiet gupel FAZA|BEOA /o] 3t T0% £ A== FEU B4 a2
A7gsto] Egdulg AEE AT

= 71UA] JUAZREE MUCSACY A4S oRlE 4 ot 2M12 23 B25227 70%
27 A== F2E2S Z47] o8 v]&(1:9, 2:8 E 46)= =4t =S ZA|sI o,

Chft & 270004 MUCSAC Sirjgh e B71si9e

" 70% 278 d=(=eh FE=2 = A Al 1,000 ug/ml7HA] =5 &0k 50| H&
LA e, &g E4FEs 75‘$ = &2] Al 100 ug/mL9 AF=oA e F 10% O

i
(@]
7}-15 = a2 T A

2 Axz3em 70% 54 A2 2580 wE mgE SYARINE
52 0] 400 ug/mLo] EAE|O|E SAo] UehiA] ohe ;



g EaFEsEd 70% & d=(=sh) FEE0] 4 0 69 vleg2 £gY AlsdMe
NCI-H292 7]2%] Almoll 418 UEhjA] 9romiA MUCSACY] ATt BulE 9451 o
A 4 Qe Aoz UeS

» NzE/dE7te vl s AR g deFxEad 10% & d=(=9h) 2522 F
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<MUC5AC production (cell lysate)>
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MUCBHAC secretion (cultured supernatant) >

(3) =2t ¥ =9 71, /LG, Ul - oflAe] I F AEES Sof dst Als
b 71¢
1) &= (=2
» = (=2h 1l Compositae)oll £5h= Z=(=2})(Chrysanthemum)2 ©dA 22F=2A 2
Ut Aol Ap¥shs Al F3 24 AlgAls 5= g o]8El gloy, 2t
25 HEsto] d=(=eh)E AlgoR o Uete =1 4oz W8 d=(=h)2 AL
o5 SO0z Oo|&SHA|TE o] Tl o]F I &8to] A o] Lof Algog A7] Aglst
Ag dEsto] Algo=r ARES= AoE YA QS
s I(FE)AE AlFEoly £5-714 SOl sutAolal WS ofFF7 sk AR YA
Ao, FES QoL si=A7g AE W w2 W st AV AR LEL-AV] SOl
27 A=



s FR0IME 23 99 9%, T FYA FRIHAS THAIL
ot sled, 9olw 99 9%Uof ¢ £ o

2) F=
| |

OF

—

Al T o

S HF9 xQ AdgAHELS Zgtd wo]|E=XQl baicalin, baicalein, wogonin glucuronide

=
o
)
0
S.
5
|o
U
T
i)
2
pas)
glo

w Shojstoll A o7 (kL) 773 (KAEHE)-F7d (RERE)oll AH-8-51H, HA(FEY)S A7 staL SAHE
™ Q.

B)RHE-olAHE- 9]0 o] oln] AHg-RALE Sol WA gloul, £ HEQl sjolzd
of ol(FIE) RG-S LEfm Pl AHGe FHEA:AOISTIA)

<Ur29) 7190 Tt B aop>

ARy d=(=shFE= FaFES
st Chrysanthemum morifolium Ramat Scutellaria baicalensis Georgi
YAk SERES chgtal =
g2 2 w
(m&18%)



(W) = - 9 9% - 87t
1) =
s AR RS AEO] YRR AFE JhS5(AoR A2017-102%., ‘17.12.15)

rok
ook

n QRJE B2 AlZo] dg e ALR JPs(AleFA A|2017-1023, ‘17.12.15)

MBS ARFER), F2(pe) 2E CAB ALT S At AR SAE0] A

A
i
F
oX
2 e
-
rO
o
=
ofo
\Y

. éﬂo

(Y A& sFI=RstE 2 1,100 me)

" rORrepRIROH ) A AN, | ARFH) 02 SA)
- =23 - A=H=SH Chrysanthemum morifolium Ramatuelle)9] %

=

n rq&}g_{fgﬁ&h : ‘E]-:L’OE_ =4
st Scutellaria baicalensis Georgi)?]

L1}
2) =2

m A EOFK(The Japanese Pharmacopoeia, the 17th edition)o]] S

- 229 : Chrysanthemum Flower, 7|54 : si=A/ZAEA/1 DA
m QI HOFX]

OFM(The Japanese Pharmacopoeia, the 17th edition)of S*f
229 : Scutellaria Root, 7|54 : o], &3HA|

(Ch =i - < 7 - 517t

1) =4
<fe U dF 2>
S EEigu: | = Oolol A X]2k o Q }‘\j%—q}\] SESHER
Kﬂﬁ_}\} | Kﬂﬁ_ [e} Kﬂ—‘—/\} 22 HH o —'H'—}\]IH [e) _75_94}\]»3} HT’] o L=
STl | rEEse | L. .
:“"_.!.{% Q‘—H‘(‘—'}Q’)i]’ —Q——I‘j] O4g O] }2)]— - - E!E/—\]—
.; | ZEEHA | 2gAE | 100ml . - 539




2) =¢]

<5% W) @ n>
R Z A =9 A=A} SICIPSES A FAYE AFA N8 n
=) g @ o —1 =224 [¢] [ —/T\_Q‘] /\]-60} o
- Chrysanthem |EarhNatural 1ol =R
e um Flower |Supplement 1.8 oo - A7
O 900me s ° ) 2 7j}AY &} fie
. 1.34g =
3 Vital Guard | Supreme - s AL,
L H=(=HFE | S 0sa - RS
SHAF kU
i Supreme Nutrition 224 1.129) SPATSE G i}
] . 0.459% FI5A
Scutellaria Supreme _
SUC (@3 aseRA | Suel A - HEARE
ﬂ Supreme Nutrition 0.459g) co
(F=2]ALR
(4) Beran] Ay ey
h d=(=sh) 249 &5

HPLC system
Column

Mobile phase

Prominance LC20A (SHIMADZU Co.,)
Warters Nselect®HSS C18 (250 X 4.6)mm, 5um
TFA in H,O (pH 3.2) (A), Acetonitrile (B) gradient

(0~25min) 15%~40%B, (25~26min) 40%~100%B,
(26~30min) 100%B, (30~31min) 100%~15%B. (31~40min) 15%B

Flow rate 1.0ml /min
Wave length PDA(330nm)
Column temp. 40
Injection Vol. 10ul
qI2(Zshe] BAY>
mAU
PDA Multi 1 330nm 4nm|
500+
400+ é
H
300+ g
200+ ﬁ
I
100 | ‘ H \§ “ ’|
N 'H Ll
I
o A‘K}Y\h/“‘ A '\‘ "w‘m\. A ‘(Ju“ A I\
! 1b 1|5 2‘0 2‘5

5
min

<gd=(=8he] A|#/J+ chromatogram>




<XBAAE AH  2HE2Y 7 FFIAO|E (Luteolin 7-glucoside)>
K

A4t Luteolin 7-glucoside
OH O
+x
BERHA] C21H20011
EXEF 448.38
CAS No. 5373-11-5
(W) &= 244 &3
HPLC svstem Prominance LC20A (SHIMADZU Co.,)
Column Waters Nselect®BHSS C18 (250X 4.6)mm, 5uxm
Mobile phase 1% Acetic acid in HxO (A), 1% Acetic acid in Acetonitrile (B) gradient
(0~10min) 25%~32%B, (10~20min) 32%~45%B,
(20~24min) 45%B, (24~35min) 45%~48%B, (35~36min) 48~100%B,
(36~40min) 100%B, (40~41min) 100~25%B. (41~50min) 25%B
Flow rate 1.0ml/min
Wave length PDA(277nm)
Column temp. 40°C
Injection Vol. 10ul

PDA Multi 1 277nm 4nm)|

750

500+

baicalein

IR

; MMM il ‘u ol e

— T T T T T T T
0 'ID 15 20 25 30 35

<§J =9] X BEAE chromatogram>



KB ZE : vio]Z|Ql (Baicalein)>
gty Baicalein
3
OH O
BX A C15H1005
BR=F 270.24
CAS No 491-67-8
(Ch) =24aA AA AE
« BgAnle] JE U AHTS AHQCTS AF)
o BAylo] Y STAM YR hstel AW U2 AHS I /IFADUEH F2A
=
(o]
<% LAY AJF(QD Au|FE 2l AES
oful 2% AR Ay
| A==t &5 5HFEEE HPLC
A=FHE =Y 7Y HPLC
. FREFO|SAIYAIAL TS EFURE,
34 Axel2l M AbR
Ef AEZH AL0. U EY TAE &
il EN Foll22AIEY 7.1.2. 845 EAFo] 25t
ARBQC) 524 ey A F ICP-MSZ &7
T AR o il
fno AEZA A0.QWADY 7AEF
e FolE2A Y 7.1.533E5A8 7.1.2.4.902(Hg)oll 2A5to] AlF
AEA A0 QAR 3.0/ 2APY
OJAIE - CHAH &0 = ©
e - o 3700822 3714849 7LaguiAol E5tol 4
JsT R w Luteclin. baicalin, HPLC, UV detector
baicalein, wogonin
AE2R AA o Luteolin, baicalin, HPLC, UV detector,
== e baicalein, wogonin Phosphoric acid, opJEUEZ

al
~

o

(2}) Luteolin 7-glucoside 2|A £&7]|4&
1) Al

=]
B
nx

71 Ao =A|

» (2 &2 B2¢EE 204 luteolin 7-glucoside?] FHaFe sHolaty] 9Jal, 7h=(=3h)nt &
T 5YFEE 1 g5 Fsto] 50% tge £8&% 50 mLE FUIEH £ 108 ¢ 23055}
Fe. FEH A2 13,000 rpmoA LRI O FSAS Foto] syringe membrane
filter (PVDF, 0.22 pm)ato] 7Aooz Apgst

L) B0l 2 A

m Luteolin 7-glucoside B&EZS 25% DMSO + 75% Heh2 &3toHo]] =0 0.5 mg/mLe] B&FAH

o

A

25 —



o) HPLCOl st Z=(=3ha} &5 5= % luteolin 7-glucoside?d] &7
» O(=2h) ) g3 5Y¥FE2 5 luteolin 7-glucoside?] EA| oA2E s745H7] Hall o=t &
S =7 5194 HPLC A](Prominance LC20A (SHIMADZU Co.)& o0]&3to] HPLC A4S Al
AlE(ehe & Ax)
<Luteolin 7-glucoside ¥4 x71>
Column Waters Xselect®HSS C18 (250X 4.6)mm, 5pm
Detector UV 330 nm
(A) TFA in H20 (pH 3.2)
(B) Acetonitrile
Time (min) A% B%
_ 0 85 15
Mobile phase 25 60 40
26 0 100
30 0 100
31 85 15
40 85 15
Flow rate 1 mL/min
Column temp. 40 °C
Injection vol. 10 pL
Reference Luteolin 7-glucoside
Instrument Prominance LC20A (SHIMADZU Co.,)
2) Alg2xt
71 Add, BESHAL e
m 5.25~250mg/L =% HQoA @A OC R 5|Ast Luteolin 7-glucoside®] &89S HPLCE
wAste] AZAS AdstRon, Al AR R2) = 0997 =2 AddE BY
= Luteolin 7-glucoside?] EFE&W H= H oA 33 ¥IEEAS Fol 42 dFHdS °]&5H9,
AEA 2 AIZFTAE okl Aol Qs ARSI 20|, Luteolin 7-glucoside?] HA&ETH+=
0.838mg/Lo|%l 1, AFTA= 2.536mg/Le] A5 lg
H&TA (LOD) = 3.3 X 6/5
AZ7H4 (LOQ) 0 X ¢/S
o : ¥rgo] mEHaL, S 1 @AY 7127
<AEH, A AHE 54>
[isiess regression equation Corralitian
Compound range y=ax thi Coefficient o Lo
Crnid 1} (R (mg/L) (mg/L)
g Slope (a) Intercept (b)
. 31954.3 —139390
Luteolin J _
. 6.25-250 32025.2 -130495 0.999 0.838  2.536
1—glucoside
32047.5 —123164
<Luteolin 7-glucoside AIAA, AEsHA|, AZFstA Ak



) Re
m Luteolin 7-glucoside®] AL AN =T oA 4845t Ay}, 3]480] 100.46%~104.91%, RSD
o] 0.036~0.231%2] ¥ 2 =2 FJHgd3 B
Compound Predict Gons; Obscrved Cone. (me/L) Mican sD RSD Accuracy
(mg/L) ’ (%) (%)
R-1 R-2 R-3
31.25 31.382 31.403  31.400  31.395 0.011 0.036 100.46
Luteolin )
o 62.5 65.598 65.733 65.430 65.587 0.152 0.231 104.94
7-glucoside
125 127.255  127.642 127.271 127389  0.220 0.172 101.91
<Luteolin 7-glucoside A&A ZAul>
ch Fu
w JUY FEES Yol d=(=EhHy €2 5= Al8E 63 §E A4St Z3, Luteolin
7-glucoside TS 78.483 mg/LZE 67H_J AX I 20tE 3o ofgjet 8. Luteolin
7-glucoside®] AW EF A= 0.442% 2 5 AUAHS LERA
Observed Conc. (mg/L)
Compound Mean sD R;D
R-1 R-2 R-3 R-4 R-5 R-6 vl
Luteolin
o mes e 78.356 78.434 78.418 78.380 78.150 79.160 78.483 0.347 0.442
T-glucoside
<Luteolin 7-glucoside YA ZAul>
TR ST P T Y
330nm
Luteolin 7-glucoside
Luteolin

‘f‘u\_ > l.fl‘
" A
N TN _J-

2h) Eol/d

u AI7HA] AN (EEA, Ad=(moh &5 28 A&, &8N d=x(msht & =
TFEE ALY edH)S 33 §HE 54 A3t Luteolin 7-glucoside®] T EFHAIGE
o] 0.036~0.521% o]glot, 2]4&2 95.33~100.46% 22 UENd. &, d=(=eh) ga 55
5 AP gHoA K]EAJEQ] Luteolin 7-glucosided AMEiM o2 H&sHA 5T 4 UUS



Predict Observed Conc. (mg/L)

Compound Conec, Mei D F:\S[)) r\CCg)’dCy
(mg/L) R-1 R-2 R-3 & .
31.25 31.382 31.403 31.400 31.395 0.011 0.036 100.46
Luteolin
78.483 78.493 18.527 78.381 78.467 0.076 0.097 99,98

T-glucoside

54.866 52.316 52.573 52.028 52.306 02732 0521 95.33

<Luteolin 7-glucoside £0o]/d Zu}>

mjo
B
2

ol
ok

g9 EAHES 0130}04 7*%(9;9})4 g2 %i—ﬁi% 9] Luteolin 7-glucoside &ef
2 st

AL

(0h) Baicalein #]8 £&7]s 3 &4 & 44
1) A&
7h 4ol xA|
» P23 g2 2335204 Baicalein®] &S sHlsty| s, 7Zb=(=Ehut &
55 1 g5 7519 50% HEHeS 8% 50 mLE A7ISE § 108 =9F 2 2m5 5519
QB2 13,000 rpmoflA YA RSP oD F5HS Foto] syringe membrane fllter (PVDF,
0.22 pm)sto] AMo z AFL3H

4» M
e
rit o

) mEN] AR

» Baicalein B&52 HEHo| =0 0.5 mg/mLe] B&ENS FA|T

t}) HPLCo] ofst A= (Fah)i} g5 5¥5FE= % baicalein®] &7

= Z2(2eHT} F2 BEEEE 5 baicalein®] £7] B2 EA87] 9ol The e £ ol
A} HPLC #AH](Prominance LC20A (SHIMADZU Co.)E o]&35to] HPLC A48 AR5 (5t
B AX)

<Baicalein 4 x71>
Column Waters Xselect®HSS C18 (250X 4.6)mm, 5pm
Detector UV 277 nm
(A) 1% Acetic acid in H20
(B) 1% Acetic acid in Acetonitrile
Time (min) A% B%
0 75 25
10 68 32
Mobile phase 20 95 45
24 55 45
35 52 48
36 10 90
40 10 90
41 75 25
50 75 25
Flow rate 1 mL/min




Column temp. 40 °C
Injection vol. 10 pL
Reference Baicalein
Instrument Prominance LC20A (SHIMADZU Co.,)

2) A1@Aw}
7h AAY, BETA, BEA
= 5~200mg/L 5= W0l baicaleino] AFANE Agstgion], Azl T
2 w2 ANYe 2y

iy
7
&

rr
o
©
O
©

D

®* Baicalein® ZFE& &= PoA 33 vtRrMe Sl ¥ d¥AHS ol&std, d&TA %
AFAE ofl Aol o Z2A st o, Balcalem_] AssHA= 4
At 13.933me/Le] A2 =l

A&SHA (LOD) = 33 %X ¢/S
HekstA (LOQ) = 10 X ¢/S
o . BrSo] EZExHAN, S 1 FZEAL 7127

Linear regression equa.rion Correlation ,
Compound range (y=a x +b) Coid et LOD LOQ
(me/L) Slope (a) Intercept (b) R e
27119.4 —-51074.7
Baicalein 5-200 26930.8 -104351 0.999 4598  13.933
26884.2 —123650

<Baicalein XA, A&ESH, A=stA Aab>

) e
* Baicaleind BFHE M wEolN 2WE AT sl3go] 9261-99.37%. RSD
0.280~0.475%°] Holg =2 X3S Wl

o= oa2 a

ey
i)

Predict Cone. Observed Conc. (mg/L) . N )
Compound By D RSD Accuracy
(mg/L) : - (%) (%)
Bl R-2 R-3
25 23.352 23.241 23131  23.241 0.111 0.475 92.97
Baicalein 50 46.453 46247 46213 46,304 0.130 0.280 92.61-
100 99.610 99.040  99.451  99.367 0.294 0.296 99.37

<Baicalein A&t Axk>



o) LA
» AU AEE 9ol g (=ehat Sg5E=2 Alas 69 vHE 57435t Zi}, Baicalein H4f
re 84911 mg/Loz 6719 HAIZutgE12He ofgfjet TS, Baicalein? ATIREZFHA}=
0.334%2 923 FUL ey
Observed Conc. (mg/L) )
Compound Wi D R(-ED
R-1 R-2 R-3  R-4  R-5 R-6 o)
Baicalein 84.878  84.761 84,497 85107  85.321 848 84.911 0.283 0.334
<Baicalein &4 ZAup>
bw Brocan 20 TRIUNA T YK ERY 1T frmdnm
SE=L e 277nm |

0o - 0030045 xx]
Lotk e 261 303004 6 kg P §

1250000

Baicalein

—
2h) Eol/d
= N7FA] AE8 (RS, (=) &5 5YFEEE AE8Y, 25890 da(=eha &
T SYFEE AIF8Ye =) 33 vrE F4st ZAut Baicalein®] AT EEHARZLO]
0.024~0.755% o]}om, 3]&gL 99.12~104.75%2 UERdH, = 7Z(ZshHy &2 BIFEE
Al Z-EHo A X & *é—‘irOJ Baicaleing A=A o2 AgslslA 5T 4 AU
Pf‘edm Observed Cone. (mg/L) . .
Compound Conc. Blesin D R(ED Ac t uracy
(mg/L) R-1 R-2 R-3 Vo) %)
100 99.146 99.101 99.109  99.119 0.024 0024  99.12
Baicalein 84.911 85.151 85.147 85.400  85.233 0.145  0.170  100.38
92.455 96.231 96.653 97.654 96.846 0.731  0.755 104.75
<Baicalein Eo|4 ZAiu}>
oh) g
n SE $AHE o]&sto] A(FehH &3 S FEEEY] baicalein IS BASIAS. BAA
1} Baicalein®= 4.17 mg/go 2 Q1=



» I=(=2h9] A EFAQ] luteolin?] RS F5H7] Aol d=(=2h) AE F&5=
(12 h ¥ 24 h 55) ¥ A9E F5=(1xL 28} 3R} £2582)2 242 5 mg A(H, A|9E
F5=2 500 mg) Fsto] 70% oEE 8% 0.5 mL (A|9E F&=2 50 mL)Z A
7teh & 10% & 230 F%E(40 kHz, A2) 53, 59 A2 10,000 rpmoj|A] 5
= o YR s} S 3 35}9] syringe membrane filter (PVDF, 0.45 p

RESLCEL
= Luteolin #&= 1.0 mgg 272t AUsg|
mg/mLe] BEONE FA|3

fut

of 70% o 48 10 mLo] o} 0.1

o}) HPLCO] oJ5t 2=(=8) 2% % luteolin®] 57
s Z1T(28}) ZEE2 X |uteolin® ERJo]HZ ExIstr] 95 Chedt 7re mA stofA =

% 50] HPLC #AH](Waters Alliance system¥t Shimadzu LC-20AD system)E o]-&5t
of HPLC 84S AA|sHsI 7 &Hx)

<HPLC analytical condition of luteolin in Chrysanthemum morifolium Ramat extracts>

Column Hector-M C18 (250 x 4.6 mm (i.d.), 5 ym)
Detector UV 330 nm
(A) 0.1% phosphoric acid in water
(B) acetonitrile
Time (min) A% B%
Mobile phase 0 35 15
25 60 40
26 0 100
31 0 100
Flow rate 1 mL/min
Column temp. 30 °C
Injection vol. 10 pL
Reference luteolin
Instrument Waters Alliance system, Shimadzu LC-20AD system

2) A @ Az}
ORELEE:

» d=(=9) 12AF 2&& 39 Fehg: 5.0, 5.0, 5.0 mg
" A=(=0) 2443F 2EE 39 Fehg 5.0, 5.0, 5.0 mg
» d=(=9h) IAHAR) &2 39] Fehg: 500.0, 510.0, 510.0 mg
n I (=38} 2XHYAd) &= 38 F$H: 500.0, 500.0, 510.0 mg
" F=(=eh) 3AHYE) 3= 39 Feh: 510.0, 500.0, 510.0 mg



) 20t
. O}Eﬂ J&9] HPLC chromatogramit o] Zr=(=3hH9] A|®B27AQ
S HRE2 A|7Htg)L oF 25.58 H.-20A] luteolin®] Al¥u]I7} &Q

1LY ‘~. | 24 h ex
L i _luteolin std

luteolin®] &=

T T T Y T T T
. i T - o 18

<HPLC chromatograms of Chrysanthemum morifolium Ramat (12 h, 24 h)>

}2 (hateoln)
LE |
|

I ||k Lutealin std
|

|
i T:i . ¥ 24 h ex .
- =

!
.| | aw s luteslin wbd co-injection

<HPLC chromatograms of Chrysanthemum morifolium Ramat (24 h, 3" extraction)>

=(=%h) 529 12 he} 24 h x% oA luteolin AE mI2 =ALL ¥ o3
QF E&E luteolin® M EE AJZto] Asts] AX|GHA] A4S

shelstz] Ysll, ofzll 123} Zo] luteolin stde} M= g F £9
4 h ex9 3" ex)?] HPLC chromatogram IJ&-S v|w3dt Au}p 7t
8 T3Ee HES Ao Mz dRATES 4 5 AU 2
QU 29 & m3ef 7] 2HoA AgEHIE 1 dE oI oA
Aol & Eoc.‘

2z

m 3k sample 29] luteolin A= 1 o3}t

BEES co-injectiondto] H|il
UR|SHR] A9k, @352 39 m3

o 9 7tz miglg 2
7|5 &8sto] uv spectrumg vlw gt Ax}
_]

_]
T 19y 39 AdE1 3= luteolin E—’E%QJ B0 3= uv spectrumo] &3]
< HE S 2. ol whsl 2% i3 BEFQ UV spectrum mjiela} ¢HAs] AX
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<HPLC chromatogram of Chrysanthemum morifolium Ramat extract>
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2 PoEn, 72 252 % luteolin® H]aA 4302 HQIEDR XREUR HL5]
ot tha BE3 oz @ Ay BAxios B4 Aot luteoling FEs A
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<HPLC chromatogram of four components in Chrysanthemum morifolium Ramat>

(extraction time: 12 h, 24 h ; harvest region: 1% ex (Jecheon), 2" ex (Uiseong), 3" ex
(Andong))

<The content of Chrysanthemum morifolium Ramat ex>

Average Peak Area (x10% + S.D. Relative peak area ratio (%)* )
Samples Brix
#1 #3 #A #B Total #1 #3 #A #B Total
2031 1998 1426 400 5856
extraction | 2| 221 +33 +327 +95 t498 | 1O ] 1O 1O L0 10 -
time 2442 2005 519 141 5107
24 h +48 +36 +5 +9 +91 1.2 1.0 0.4 0.4 0.9 -
1t 557 651 433 109 1750 28.3
ex +15 +23 +8 +0 +45 1.0 1.0 1.0 1.0 1.0 %
Harvest ond 414 476 219 47 1155 32.4
region ex +9 +20 +6 +1 +36 0.7 0.7 0.5 0.4 0.7 %
3rd 143 180 920 24 1268 54.3
ex +1 +20 +10 +1 +19 0.3 0.3 2.1 0.2 0.7 %

(extraction time: 12 h, 24 h ex), 1% (Jecheon), 2™ (Uiseong) and 3" (Andong) ex.)
“Relative peak area ration (%)
= {(peak area of each sample extract in each treatment / peak area of first sample in each treatment) x 100}
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DEECED

2=

otA 70% o2 48 50 mL

__A_u

ZF 10 mg (&, 6A1%F

ct
=

L
L.

(12 h, 24 h £2&53) A=

558

o
| ]

o
=

U5t

S

50 mgs

~

mu

~

K
_x_n

Br

~

o_a

ko

[9)

=

=2

S 10,000 rpmofA] 5

=

()]}
5] Zot 70% O

to] syringe membrane filter (PVDF, 0.45 pm)

8.0, 16.0, 31.3, 62.5, 125.0, 250.0 pg/mL= 3]A]

m Baicalin, baicalein, wogonin &% 1.0 mg
mLo| =] 1 mg/mL9]

W) mEAee] x4
2}) HPLCO] £4



<HPLC analytical condition of compounds in Scutellaria baicalensis Georgi>

Column Hector-M C18 (250 x 4.6 mm (i.d.), 5 pm)
Detector UV 275 nm
(A) 1% acetic acid in water
(B) 1% acetic acid in solution of acetonitrile -
methanol (1:1) mixture
Time (min) A% B%
0 75 25
Mobile phase 10 68 32
20 55 45
24 55 45
35 52 48
40 0 100
45 0 100
Flow rate 1 mL/min
Column temp. 40 °C
Injection vol. 10 pL
Reference baicalin, baicalein, wogonin
2) A@AT
7h A =2AFF
» 2 () &&= 39 Fgrg: 51.0, 51.0, 51.0 mg
n S2H(F) F&5= 38 FgHF: 50.0, 50.0, 50.0 mg
m s(E]) £52 338 FsHF 50.0, 50.0, 50.0 mg
m 2 6AIZF 2EE 33 Fgh 5.0, 5.0, 5.0 mg
m 2 [2X|17F 255 338] Fst=F 10.0, 10.0, 10.0 mg
m st 24X 7Y 255 338 FstF 9.0, 10.0, 10.0 mg

1) 220e 23

w offf TollA HE viet o] MRg ARMtr)= 22.5 &, 32.6 &, 42.6% FZoIA 4

7} baicalin, baicalein, wogonin®] & m 37} &Ql=

#3

T 6h — LA L.
eoe] 12 b |
24 h '
LY _ Lol
2™ g Il |

oz 3™ ex < ' A -

Rliiass

STD mixture

<HPLC chromatogram of Scutellaria baicalensis Georgi>



oh) A3

m o] J&ojjA] Ho]x v} Zo] 4.0 ~ 250 pg/mLe] =% QoA AlAMo] ¥R Al vy
= 0.3080x + 0.1647 (baicalin), = 0.5222x - 0.7011 (baicalein), y = +
0.3723 (wogonin)g WEIH AL, 01@194 FFAS(")E 0.999 ooz IS
e BYS

{ i}
- [ ]
oo 1LXEG R 0.4 L v L5 -0 M1
X 1 5 iy o LA
] (5
- B
- " I
1 , T ?
LI n
_lr 0 "
10 # " &
- 4
N )
R li i 1] 1114 1564 o B [} L | 14 12 | JK [
e B [, Ly pEtakan| i
baicalin baicalein
' e[ :'\.1 :‘.-.I:,.--' -
TSR]
_ M 4
2 o o
x o u
]
4 ! w
i 4 e
-
1.0 sals AL -
Cenosvrsiion fuginl}
wogonin
<Calibration curve of baicalin, baicalein, wogonin>
2h) SFAAE
m StefBA Ayl ZZAZF HE 255 A7 & &2 6 A7 2522 baicalin 18.2%,

baicalein 1.4%, wogonin 0.3%, =& 12A]7F &5 baicalin 17.0%, baicalein
1.6%, wogonin 0.4%, 24A]7F &=L baicalin 14.4%, baicalein 2.1%, wogonin
0.5%=2 7217t A=E%E. 19 A9gdz 53 Alg 5 1ANEe) FE=dXMe
baicalin 12.9%, baicalein 0.7%, wogonin 0.2%, 2AH+d]) &&= baicalin 10.9%,
baicalein 0.7%, wogonin 0.1%S UOfx|gto g 3XHLLd]) FE5=L baicalin 9.7%,
baicalein 0.6%, wogonin 0.1%= Zrz} UeRZ(ole] & #Hx)



<The content of baicalin, baicalein and wogonin in Scutellaria baicalensis Georgi>

Samples _ Content (rr.lg/e{(. g)+S.D. : Brix
baicalin baicalein wogonin
6 h ex 182.242 6% 13.820.2+ 2.8+0.0% -
Extraction 12 h ex 170.1+1 3 15.8+0.1% 3.740.0% -
time
24 h ex 143.9+5 1 20.5+1.4% 5.2+0.5% -
Ist (Hwasun) ex 128.7+0.7x 6.8+0.4 1.7+0.2 71.4%
Harvest 2nd (Gurye) ex 108.8+ 1.0+ 7.1+0.6 1.4+0.2 69.7%
region
3rd (Gurye) ex 97.2+1.8% 6.4+1.0 1.240.4 60.1%

*Significant levels indicated at 95% (p < 0.05) by non-pair t-test.

ARTER FE9t &g 6AIRE, 12ARF J3ja 244130 &0 dish a9 Al A=
2o &2 vlueh 2ut, baicaling 6AIZF, 12A1%F, 244100 &5 o= o] A

O
o o=
AF 744SH 9FH, baicaleinZ} wogonine 6A|7F, 12A17t, 24A17F 255 ¢£02 AR &

Ol F=ZIoA Aoz EOFYSH baicalin©| baicaleini} wogonin© 2 Xgh=]
202 T

$H, 2 2229 5A% 8942 IetnAl Excel ZRIBL ol§stol 95% AT
oA Al 719 Al REAE HId S 2 non-pair t-testE AAIgH ZAif, ARMER FE5
43 ARSS RE 95% AP p < 0.05% 9o Ho| 4z QoA o]}
Ao RIS, AGEH=E FE5F A& FoA] baicaline p < 0.05& Folid= HeI
¥I, baicalein?} wogonin 5& p > 0.05% Uefol §95] xfol2 Ho|x| g

29 FHA FERUZ 7 NESA9 Faw=o m2f g2bMol & oz HHEY
¥ x| A= 6A|ZF F&EAX710], baicaleindt wogonino]
2 AP o wug

FHUATL TP A £EANLS 124002 A FAYES Fualy] Ysto] 124300]
Vg HEE o2 B

H2 RE3F R0JA = baicalino] 58 4 4%+ A FEE2Q 0ol
O

o
’ -
AestA 1, baicaleindt wogonino| 383 4= Al A Alg BF57F Ag6iR S



_]
(=3 9] dRfg 2Rle Yof, ¥& AR T=(=8hHE Fufisto] macrogeno] SFAL &

= d=(=Eh ol sl

A B8 p8ist Ayt 23K Chrysanthemum morifolium) &3t

A= g=(=2h

0F. 254 Beotkkot-ro

3 u oul sh ; Y gl
' i ; ; macrogen
Tal: 82-2-71180-T251 Fax: 02-2180-T100 Email: info@macrogen.oom % g

I Sample Name

Sample Name Sampled_pshA

B Analysis Report

Name Read Length (Normal) ~ Read Length (Q16) Read Length (Q20) GC Content
Sample3_psbA 489 60 460 19 038354505725972
Sample3_pshA R 440 H 448 27 171407204899778
Sangple3 pshd F 460 411 395 28 B3E521T3913043
I Contig Sequence
o X‘] X]' _]?]_A'] AR e A TART T T e T AGAC T AGC T T AT TR A T C A T T AC A A T G A T A A AC TT TTG I C TGAT ICTATAGGAGTAGTI LT TGA
LI = AT A ARG G AR T ARG T ICC T LG T T T TA T O A A G A GG GT TAT TG T T T TTT TIAT TTAGTACTATTIGCCTTACACRAGTTICTTTA
73 AR T AT IR AT TG T IR T T ORI T I C TC T TG T AT TCAT AT TCAT T T ATATTATAGGT I IGTATATICTATITCARATTTIIITAT
I_:'.IL} ARG T TGAT T ARl TC R AT T I R R A AR R AT A T AT A T A AR T T RAT T T T TG T I AT T IATTACTTIGRTT TCATARATARRRARCARATRAT
ARG Tl T AT eI TR GE T AR AR A T A T AR TAR TG T A AT AR T AT AT A TAGR e FEA T CTAGC CAAGT GERTCARCGCACTEEATTE
TERATCOOD
Il BlastN Report
OQmery Subject Score Identifies
Start End Description AC  Teng Start| End Bit Raw EV Matc Total Pct{%)
I | 487 Chrysanthenmm x morifolinm voucher EFOP16231 | 511 | 14 | 501 | €94 | 484 00 | 487 [ 488 | 90

Chen®30? pshA (psbA) zene, partial cds; pshA-
mmH imtergenic spacer, complete sequence; and
ENA] Hls{n:u.ﬂ] gene, paral sequenca;
!  chloroplast } ! ! | |
1| 487 Chrysanthenmm indicum voucher Heli01 JHBETSE0.1 | 1309 518 | 32 | B89 | 481 | 0.0 | 485 | 487 99
| chioroplast, complete senome 72 | | | | |
1 487  Chrysanthermmm japonense var. ashiminense EF0QE610.1 | 511 | 14 | 501 839 | 481 | 00 | 486 | 488 )
voucher Chend&51 psbdy (psA) gene, partial
cds; pshA-onH interzenic spacer, complete
sequence; and tRMA-His {imH) gene, partial
I | 487  Chrysanthenumm boreals chloroplast, complete )]»]C_I}}I-‘E-ER. !%ﬂ 528 | 42 | 883 | 478 | 0.0 | 84 | 487 aa
ZEnOms 2

1 | 487 |Chrysanthenmm boreale chloroplast, complate |[MG913504. | 1510 | 528 | 42 | 883 | 478 | 00 | 483 | 487 | %0
ZEnams 1 ) b




tet

ol

12 oll, & =S +uiste], macrogeno]| SXA A4S 9|2

CSHA BEXS L88st Ay, b (Scutellaria baicalensis) Z3F 99% =S4

sl—1
s
World Meridian Cesntec 10F. 254 Heotkkot-ro, Geumcheos-gu, Seoul, Republic of Korea ey e
S i %mucrogen
Tal: BI-2-21B0-7IE61 Fax: 02-21890-7100 Email: infolmacrogan.ocam
I Sample Name
Sample Name Sampla® pshA
B Analysis Report
Name Read Length (Normal) Read Length (Q14) Fead Length (Q20) GC Content
Samples_psbA 413 58 384 20902 73607TT45184
SampleS pshd B 363 362 361 IB.009173533 71901
Samples pshA F 388 g5 383 30.412371134020617
I Contig Sequence
AT T A AR T T e T TR T T A TG T AT ARG T O R A O AR A T G TA A A C T T T T CT TAS I CTCGRAGGRGT TTITGARATAGATARR

TRGRAGEAGCRATARAC TCTTICT TG TICTATCAAGRGGGGT TRT TeCTCC T TTAT T T TC T TT ICRATTAGTRAGTCT I TCCTRGACTTATTICTTT
AT TARGRATARA T AR ARG ARG AT AR AR AR TR TT R AR T TCCR T TT T T AT CTTAT T T TATC T TACARGTTC TRARAR AT TRAARTTGARRRRATC
GARTTCGIARA TG AAR TTCAATATTCACATCARAARAR AR TATTTARTT TTRARAGT AR T TC TAGT RGAGGEEC GEATGT AGCCARGTGGATTARGE
CRGTEEATTGTGAATCACCCATEGCGORR

Il BlastN Report
Query Subject Score Tdentities
Start End Description AC  Leng Start End Bit Raw EV Matc Total Pct{34)

1 412 | Somellaria baicalensis voncher ED\QM 30009 | TFO0OT428.1 | 424 | 16 | 426 | 743 | 402 | 0.0 | 409 412 ag
PebA (psbd) zene, partdal cds; pshA-mmH
imergmj_l: SpaCEr, complm.semmz amd
BA-Hiz (mnH) gens, partal sequence;
| chioropkast ! 1
1 | 411 Sogellans baicalensis voucher XZ-11-T01 EC535508.1! 425 | 16 | 425 | 741 | 401 | 0.0 | 408 | 411 ag
BzbA (psbA) geme, partial ods; pshA-onH
i conapl and

infergenic spacer, BIE IEQUENCE;
ENA-His (onH) gene, pamual sequence;
| | chloroplast | | ! | |
1 | 412 |Somellaris baicalensis isolate BOPO2E266 MF521633.1/ 1518 | 434 | 24 | 37 | 300 | 00 | 408 | 412 %
| | chioroplast, complete senome 7 | | | | |
1 | 412 Sompellsrs beicalensis chloroplast, complete ER233163.2| 1527 | 1039 | 639 | 737 | 300 | 00 | 408 412 o]
| | ERaame 31 | | | | | |
1 | 412 5omellaris baicsbensis isolate BOPI2E265 MF5216321| 1518 | 433 | M4 | T32 | 306 | 00 | 407 | 412
chloroplast, complete zenome 24




(7) 718x] B85 oA AH871A AE5(H=)
1 718X €5 AA 2RI A+
m QA Wold  FEEESOl #ojste diANIEel AFe 2™ 24E+Y Q7 AR
lipopolysaccharide ( S)o] A= T=9] tumor necrosis factor-a (TNF-a), interleukin
(IL)-18 % IL-69} 22 A @354 a3 SHARIT L A g2/ &

\l

m E5F A= 29 &3t AN YoM+ inducible nitric oxide synthase (iNOS)Z=
HE NOZ}F &AE|1l cyclooxygenase-2 (COX-2)9] &Ad3stol 2lsf prostaglandine E2
(PGE2)7} A4t =t o2 dtegh BHS 52 F2AIA 229 24, f4%F ol ¢
M7 EAFS doss oz wis] 98

n CAAmO] OJ3t kst @F OfRAe] Al U WA S|k A SYH MER RAW
264.72 o]&3t FAMHAYE AGE soll ®Wol FRE A=t dF5 ASAZERA
extracellular signal-regulated kinase 1/2(ERK 1/2), p38 kinases(p38), c-Jun
NH2-terminal kinase(JNK)?} Z2 mitogen-activated protein kinases(MARK) 74z}
nuclear factor kappa B(NF-xB) Zd 20 9Jst dZ0] g4t/AAx| 7]|xto] tjpAozg & g
A e

= £5] NF-kB: 24stel®l Z%8] AW inhibitory kappa B a(lkBa)7t HaislAl ALl
A 8 2 olEsto] TRkt Mol g71olo] WHe HAAZIE AARIAIRA AgHTHL ¥a
=lo] 9

Bacteria, LPS, deRiA, Tobacco smoka, ATRUTP, GC,
MNeutrophil slastase, ROS, EGFTGFa, PAF, Histamina,
LTCADE, PGF2a. TNFa, IL-18, IL-8, IL-4, -9, IL-13,
S5PHK, Hyaluronan freagmenis, Endopepiidase, GARA,
Pendrin

MUCSAC
 MUCSB

MARCHS,
Expcytosis =—— SHARE,
CLCA1 | Tramcking Munc
Signaling pathweys @ Granules
| T F’ar:t.wrrp
Glyco
f"_'_i__‘“—»_ Er}rmﬁ;-'farmn
Spl, MF-xB, ERK Protein — Degradation

FoxAZ, CREB, HIF1a,
l;!_H T Transfation
E mANA ——= Dagradation
g === =a
Transcmainn

MUCSAC, MUICSE

<THR] F5AA 717>

a o 1

(Korean. J. Intern. Med. 20(4), 275-283, 2005)

o S, Al e J|BAge] WelrlAe olsieb] deiiE Jlw dae qusta, Zstet
o £35St QAtSS EQlsiof 3 West e wepq slw Ao Polste wolst
A, gesta g2 olsists 2ol lRola} & 4 9l A



7K NZoA EZA MUCSACS] AA-L LPS, TNF-a 2 IL-18 Sy} 2 tjofst Y9l
of oJaf] tjF-&o] A= W AmofjA A Ad2X NF-xB 2 epidermal growth factor
receptor(EGFR)-ERK A2&5 AX|= A|A=Z B vf Q)&

» SHA|RE, ARIZEA] 7] EA] Aol avs UEUs Tt AdeSol Akt 7= AdmAlao
A oj® 7]AHmechanism)2 2 FF-S U] =A] oPdA]= =

n A 850] 4 A8 (FS FE5E 45 2 EHEFEE 4% )= 78X AAEZFQ] A549

= O] st IL-8, prostaglandin E2(PGE2) % cyclooxygenase-2(COX-2) <AA|&/dut

292 MEZo] FAIMUCSAC) ANE/de B7Ieo=m xEXo2 7|8A] g0 &t

7t %1% &H Scutellaria baicalensisindicum)®t 73=H=3})( Chrysanthemum morifolium
Ramat)S A 52 AA|GH v} 91&

= E3 AR 08 BEANE KAt MZSol LELA o
o el Holgon], BRAAY L44S SYoNY

)

I}
1°
I

ol

o
=
to
o
2

B AT At APAo] olo] AFut 24T0) WP &
A gMAZA olnfdt AH71H 02 FAF AV UEEAS

" S5], 712 AmAETL REleks B34 RAl0) RuloiA] 215 4718 S5, B0l W5 E
2aaslg ol 7154 4A U oo axjeMe e fIg slxet Fug Ao
w3

(W) 718A] 45 oA A8 A7
1) RAW 264.7 cell
" 2 7| Sol77lo] QA PGE2 Aol Tofshs COX-29] olF] 2He L2(RahT:
23 ulgol BYE Anz SHY

» =(=sh)7 (#33 v]89 B2 AlgS 200 pg/md, 500 pg/md, 1000 pg/meo] H=2 Tt
=0l A R8s A, 5929 —‘557 =275 5§ vk gENoR COX-2 242 &
oulstAl AAlst= A AT > A=

= NO (Nitric Oxide) 4ol Zojst= INOSO] P4 olx] TAHS H=(2EH7 a3 vl g
o] 232 Aaw 54

» Ad=(=eh)7 a3 vled 58E AES 200 pg/ml, 500 pg/md, 1000 pg/me] == TF



o] erd

m Y 7%591 1,000 pg/md o|A= DW(normal control; DW)YC} ¢ e =4S W o
1,000 pg/ml 504 INOSQ| &/d3 o] AAF|sh= s A (ol 17)

il

COX-LGAFDH{%)

“
namws | e | avi- |
—

(DW and LPS (1 pg/md) were used as the negative and inflammation-induced
controls, respectively. Cox-2 protein was assayed by western blot Values are
means + SD (n=3). Symbols indicate significant differences by Duncan)

<Inhibitory activity of COX-2, iNOS of mixture>

m (JEAQ] I= gsignaling pathway & P49l NF-kBS RAW 264.7 A|ZofjA &Qlstr] ¢
sto] LPSZ 20%0] A2lst & NS Zoja AgL x5

= NF-kBE: B0t kB-o of 2% Jeh2 Ak LPSeh 28 2780] ofsf Mzt A3
2 W =Y NF-kBE: IkB-o 9 Bojal7] Elo] 3} o2 Sol7}A 34 cytokined A}

4ol Yol AlEHoR d5e 9%

S Nuclear®} cytosolS £2]5to] Nuclearoj| A

2

v 2 AYoM= MEE 20| cell lysate
target proteinQl NF-kBo|] &dzF3 <0

—_

-

= House keeping gene:> SHof|gt EX|gttt= Lamin BE ©]85tof &l

» 7HH(235H7 &23 H]g9] E3HE A|EE2 200 pg/ml, 500 pg/md, 1000 pg/meo] T &
of A& A8t 21} NF-kB7F NC(negative control; DW)olAl= 72] Igdo] &[]

o 62 2

=

AT, PC(positive control; LPS)oA= &7 @dE Zls Hol gd350] uE 7S
ISP B3E Alas AYslEs e 5% oFEFo=2 NF-kBO 2a=fS GoulshA
= o
=

zhel(orl 13)



LPS (1 pg'md)

o LP3 M200 MS00 M1000

s | B D . e

2,000 ,

1.500
OControl DW

®Control LPS

& Sample M200
Sample NS00

= Sample M1000

1040

0500

MNF-KB/Lamin B (%)

000

W LPS | M200 M300 N1000

Control Sample

(DW and LPS (1 pg/md) were used as the negative and inflammation-induced
controls, respectively. NF-kB protein was assayed by western blot Values are
means + SD (n=3). Symbols indicate significant differences by Duncan.)

<Effects of mixture on the NF-kB>

=]

m NF-kB pathwayo]|A] NF-kBS 24t Q= 93-S 5t= IkB-o= nuclear?t cytosold &

2]3t S cytosolo|A] HHFS X

rlr

|1

o]

m [kB-a7} NC(negative control: DW)oj|A] o] ¥raix]9l 11 PC(positive control; LPS)ofA]
© Sz 7ol YA A2 A SRISIET oot 22 Aute NCoA = d50]

B A] AL PCOARE FF50] Fd ZS 2o

= kB-o= NF-kBE Bt 9%g of2z 7 Udyo] Bess NF-kBS 21 gick: o
njoj=g JghE @0l QWER| oS



LPS (1 ng'mf)

o LP5 MZ00 M500 MIDOD

jhpen| —— —

GAPDH T S E— D  —

u
13 1 1
o ¥
= 1
T U
=
— P O o il DVW
E = Conived LFS
:j Cr ¢ - Sample V200
= 1 Sample M50
_E' g = Namap e W00
= wam d d
i
ow | Lps Abnm Apsm .
[ Sample

(DW and LPS (1 pg/md) were used as the negative and inflammation-induced
controls, respectively. IkB-a protein was assayed by western blot Values are
means + SD (n=3). Symbols indicate significant differences by Duncan.)

<Effects of mixture on the NF-kB(IkB-a)>

= RAW 264.7 MmO @50] 7|ahe FHab] Yistol A%Q) thmA S 7HA| signaling
pathway % sttel MAPK PathwayS =HQl

= MAPK Pathway 7122 ++95t7] ¢sil LPSE 3032 A|2jste] ¥5= w2t 7 vtz A=
£ 4o Ads Al

» MAPK Pathway?] familyQl JNKE phosphate formi} intact form?Q] &3=& 54, JNK
9] % band’} 54, 46 kDa Z7|2 F 7IX|7} 14+ Zlit house keeping geneod
GAPDH7} UAa}7] raisl A &l

m [ntact form< house keeping gened} o] UAsSHA @3E] phosphate forme
intact formof]A] #3l= Z1S5o|] UER}=H phosphate formE& AHY M NC (negative
control: DW)oJA+= JNK7F A9l ¥am]X] QFQFA|ut, PC (positive control; LPS)o|A=
INK7} 2fgs] o] TelEl= & Yot g5 gy g =4l

298 ARIAFNT FINE SEE ARE AT A2 eI} FolILE

n O o)
= s ojzmoz SojujsP INKY WS Fol A2 ael(ofe] 1))

o 2
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(DW and LPS 1 ug/mQ were used as the negatlve and 1nf1ammatlon induced
controls, respectively. p-JNK and JNK protein was assayed by western blot
Values are means + SD (n=3). Symbols indicate significant differences by

Duncan.)

phh’llﬁlh\?ﬂﬂl'ﬂ

J‘|'h'|h|l.i1.FIHI|'|.|

<Effects of mixture on the JNK>

m MAPK Pathway?] familyQl p38<2 phosphate form¥} intact formo] #3skS =X p38
9] 749 band’t 43 kDa Z7|2 U2 713t house keeping gene?Ql GAPDH”} LA 5HA|
o= S &l

m NKQ} OpR7HA]2 Intact formiyt Phosphate formQ] #3-& A Ayt NC (negative
control: DW)ojJA+= p38o] AHQ] YHAE]A|] QI9FX|9E, PC (positive control; LPS)o|A=
p38o] AFs] Bo] WHEE Ae wo} go] S g el

» Eoh 58E AR(@=(=12)7 (H33)E sEE A 2y 200 pg/ml 5Eoj|A= PCeF

H ok Al2o] BE7} EopAE & bk ofEA



mln-. 1

(DW and LPS (1 ug/mQ were used as the negative and inflammation-induced
controls, respectively. p-p38 and p38 protein was assayed by western blot
Values are means + SD (n=3). Symbols indicate significant differences by

P-PSRGARDEH )
PToror ol

—
b

p'll.ﬁ l.FIIH |'-|

Duncan.)

<Effects of mixture on the p38>

m MAPK Pathway?] OFX|@F familyQl ERKQ] ¥3iskS =4, ERKS 749 band”’} JNK} o}
72 & 7FR7F vt 27 37]& 44, 42 kDaolil house keeping gene?l
GAPDH7} 47 HilE]l= A2 &<

m NKQ} ORRZHA]&2 intact formi} phosphate form2] 238 AmE Ayt NC (negative
control: DW)oj]-= ERKZ7} A9 2] A] QoFA|g9t, PC (positive control: LPS)o|A=
ERK7} 4/5s] 2o] 9alsl A wop edzo] quisl Ag 2ol

= ot 58 /\lﬁ(”if(%?}W Ha3)=

1=}

SEER NP AT AR $wI} Eollss
= oEx o2 gojujs}7] ERKY| 2Hl

FE foulsl Folt g sl 1)

of e

=
=
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ERKAGAPDH (%)
pEREGAPDH{*)

(DW and LPS (1 pg/md) were used as the negative and mflammatlon—mduced
controls, respectively. p-ERK and ERK protein was assayed by western blot
Values are means + SD (n=3). Symbols indicate significant differences by

Duncan.)

<Effects of mixture on the ERK>

2) A549
= RWA 264.7 Alm2 o]t Alglst Zlat o] COX-20] WlZS &9lstr] st Izt
o [e)

G2 718X A A EZQl AB49 N ZE o]85to] COX-2 L3S o

—/

= NC(negative control; DW)et PC(positive control; PMA) 7te] COX-2 d®fe] xjo]S
Ho} PMAZ 9l &Zo] Qutglojeo sho]

. 250 AR(IRFNT BINT AABL ©o] AnE BW AR eI} EoILE
Z.

=]

COX-29] W3 g oArat



Cax-EAPIMT (%)

(DW and PMA (100 ng/ml) were used as the negative and inflammation-induced
controls, respectively. Cox-2 protein was assayed by western blot Values are
means + SD (n=3). Symbols indicate significant differences by Duncan.)

<Inhibitory activity of COX-2, iNOS>

= Qb Qe J|TA AAIZE ol8ste] HlEAQ WX signaling pathway % s}l

NF-kBQ] subunitQl kB-o09] &S 54

m OFQA G2 Azl RAW 264.7 cellit= th2# LPS (Lipopolysaccharide)?} opd

PMA (phorbol 12-myristate 13-acetate)& ©]8&5t0] 53 Seloto] Wy &4

m RAW 264.7 cellofAo} Ops7HA]2 NC(negative control: DW)7} PC (positive control;
PO)RC YSgh WS 8l o] 19k NF-kBZ IkB-o7} 24T 9o} NF-kB7} 3%

o7 So7HA] Xl 454 cytokines THEo] WAl XSt 2&

A1t B AsEold DsER 24
LER P42 d5o oAE g ool

%

—_—

2

A L
o
=
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=

=



PR {100 g sl

o S W00 MISD0 M1000

fin | M s —— —

GarBH T — T  — i —

T
a

_ [ b
E L5
) 3 W
- B Catral 1¥

= Camtrd PALL 10
e ® Lanrphe W31
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Comirel sSamph

(DW and PMA (100 ng/md) were used as the negative and inflammation-induced
IkB-o. protein was assayed by western blot Values are

SD (n=3). Symbols indicate significant differences by Duncan.)

controls, respectively.
means +
<Effects of mixture on the IkB-o>

o] JNK ¥rsle 9] x| Qopx|ul PC(positive control;

B

~

|

m NC(negative control; DW

PMA)O] JNK& T2 471 dedd 212 2ot PMA=Z Qlsfl |450] &

AN

el

= 232 ARIRIAT FINS A9 AZo] AHajso] INKS| WAFS 5T At A
29] 557} RoPd4E INK| $alyo] Foli 212 2ol T2iub RAW 264.7 AZo]A
AErAE FolA] £k 22 gelofe] 13)

A= NC(negative control; DW)Q] wrai=f

a



peas (100 ng ol

oW [S.LF) DG w500 RALO00

i — —

LGP

e

INKAGAFT %
I

|

- —

(DW and PMA (100 ng/m0) were used as the negative and inflammation-induced
controls, respectively. p-JNK and JNK protein was assayed by western blot
Values are means + SD (n=3). Symbols indicate significant differences by
Duncan.)

<Effects of mixture on the JNK>

m P389] Wlars HOFS m NC (negative control; DW): wiglo] E]X]  QFQFx|qr,
PC(positive control; PMA)= %o] dlaie] 71 sho]sh 4~ 9l 9 o]= PMA=Z Qlsl] 9%

o SUETHL WU & 912

n 232 A R(IHZN7 2H23)2 A549 A|Zo] H2jslo] p3ge] WS wlms|E Ay}
= o_|q I3

M 2 5= 200 pg/md ofA= p38Y HelS I

N
A% p3go] WS o oFste A AT 2 te(ol 1)
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(DW and PMA 100 ng/mQ were used as the negatwe and 1nflammat10n induced
controls, respectively. p-p38 and p38 protein was assayed by western blot
Values are means + SD (n=3). Symbols indicate significant differences by
Duncan.)

<Effects of mixture on the p38>

K101 A= signaling pathway % shQl MAPK pathway?] familyQl ERKQ] €sizks
2 gel 71 ATAIEABL9)E ol &5to] St

Aol wo] =x| IoAlg,

g 2 UG ok PMAZ 9

s FRKO] ¥alzks HOFS m NC(negative control; DW)
PC(positive control; PMA)= Altds] o] wals] 718 sl
o g30l QAT WAL & AL

r° rr

" B35S /\]E(@%(%z}ﬁ Fa3)s Ab49 Alaof xj2]stod ERKO| Idts vlugt At A
9] &%t oS ERKO| wa®o] AA|E = ZAg &l T2y 500, 1,000 pg/ml &
S| i}o]% Bolx] okS E3F RAW 264.7 NZojlA Wyl ARAIZIZ] grE9]
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(DW and PMA (100 ng/mQ) were used as the negative and inflammation-induced
controls, respectively. p-ERK and pERK protein was assayed by western blot
Values are means * SD (n=3). Symbols indicate significant differences by
Duncan.)

<Effects of mixture on the ERK>

» AAFEY 471 5539 BALB/c 271 A5 (20~22 g)2 @MELTO|A FIuot Hd
A7tx] R 1gALE (Envigo, UK. 22 FIote 28 22 + 2°C, & 55 + 15%,

ot >
12A17E-12A17F (light-dark cycle)?] 504 253:7F A-ZAI71 H Ao AFEEH & A
ity A HYd=EH %OJ(% AR Y EE] SQlWs-
DJUARB2017-018)2 ®tot F=w-2|&Alo) oJAsto] A&sdS

Olt

) Aler

m AFRE AJQF2 Albumin from chicken egg white (Sigma Co., U.S.A), Aluminium
hydroxigen gel (Sigma Co., U.S.A), formaldehyde (Sigma Co., U.S.A.), Mouse
cytokine milliplex map immunoassay kit (Millipore Co., U.S.A.), Mouse OVA
specific IgE ELISA kit (Biolegend Co., U.S.A.), dulbecco's phosphate buffered saline
(D-PBS : Welgene, Korea), ether (Sigma Co., U.S.A), 24 G catheter (Becton
Dickinson Co., U.S.A), [If=iEes ARSIV (ChEAFA, Korea),
Ammonium-Chloride-Potassium lysis buffer (ACK lysis buffer : Sigma Co., U.S.A.),
Dulbecco's Modified Eagle's Medium (DMEM : Gibco BRL Co., U.S.A.), SEjo}&dA
(fetal bovine serum: FBS, Invitrogen Co., U.S.A.) & AF8sH

oh) 7171

m A}2E 7]7]= autoclave (Sanyo Co., Japan), vortex mixer (Vision scientific Co.,
Korea), centrifuge (Sigma Co., U.S.A.), deep-freezer (Sanyo Co., Japan), ice-maker



(Vision scientific Co., Korea), plate shaker (Lab-Line Co., U.S.A.), ELISA reader
(Molecular Devices Co., U.S.A.), Luminex (Millipore Co., U.S.A.) &5& A} &3+

2h) Y Re-F = AA 0peA wHl qAF 3l ofE AL

AMAl =2 0dle [R5 %’43]1 HA, ddyol (ovalbumin, chicken egg
albumin; OVA) 1 mg& PBSe} ZAtsler=nly 71 [AIOH)3 gellS 111 vl&2 33t 8o
= 0.3 m¥ A AALERE 7Y (HH0s 3T—|—°ﬂ 19 7} 18] npesoA S4os &
Aot S, TS OpR|eE 57 A 7Y 291 21UA R E O0FA S 50x15x50 ecm 279 o=
DAL ol 232 2 mg/md OVAER 50 mi-= ‘—ﬂ E210]A (nebulizer)?|7]& o] &sto] AY
(21, 23, 25, 27, 299R)) 7HA0 2 12 13] (30%)2 HAste] BAlo 2 552 Eal

rz

e QUSRS AP olRAT HSIA e WATI AN FUS AWSUA FF
S8 BT FOlSE R Ik 43 64 79 62 UER EYTL ARE 50, 100
200 ng/kgo® ApEolsts WP 5 F 117} 1802 Lhro] 87 U 4 SuE 25

uh) mjet 7]¢A] HZA|A Y (BALF; bronchoalveolar lavage fluid) Ul HAAN|ZE
» A FE T VA BEE SiRSIS. HE AAdorREH NEE
catheterg 7]¥A| (trachea)o] FYAIZ|L o8& STALR Fo] 17
ARix]S  dAAste]  33] %A BALFE ESsi9S. ES
(Ammonium-Chloride-Potassium) lysis buffer 100 0= o] 37°CojA] 5% =9t X|2ls}
of AFILE 83A]FS. o] THA] HiX|Z AM|ASH & 0.04% trypan blueg Al & =

A @3 % BALF 459 23]
= 4% B2 ¥ cthyl ether® OFI3H HEjolA A4 AxbMoR AP che B 1587
3,000 rpmojlA] LAl BeloljiA] @S E2ot¥ i, B2lst BALF A|ZE 5x105 cell2 &&

St § 10% fetal bovine serum (FBS)S &sst DMEM 8iA|S AR&sto] 37°C, 5% CO2
20| FAIE= MZEIG7]0A 24A17F &QF BiYSHAS. ol%, IS 1,200 rpmof|A] 5
B2 A4 welsly Asole Rolstele

of) &7 % BALF W cytokine A< &7

n AlEE2Yy Balst gX ARSAY standardES 25 w0 ZF wello]] B33511 matrix
buffer, assay buffer @ antibody-immobilized beadsS 7t 25 wd 7}sff &3rst H 24|17
&9 g=0oA ¥ESAl7]aL washing bufferg ©o]8sl 28] MAsIS. ol THA] 25 o]
detection antibodyE 7Fsl 1AIRF FQF A2oA ®RAIZI & F7tR 25w
Streptavidin-Phycoerythring 7}sll 302 z9F Ah2ofA] ¥H2A]7] H washing &% 2of



AAsHE-S. AR & PBSS 150 w0 2ol 5% 7t shakingdh $ LuminexZ

A) @4 9@ BALF ) deel-So] [gE A% 54

n 225t dA, A5 standardS 50 p® ZF wello]] E£38F1 matrix buffer ¥ assay
bufferg 7} 50 w0 7tslf 83t 7 2A1KF & A2olA BF3A]7]aL washing bufferg o]
&l 48] AMA5HRZ. olof] THA] 100 9] detection antibodyE 7tsll 1A1ZF &QF 4204
Y2 1]17]1. washing buffer2 o]83] 43] ANASH &, avidin-HRPS 100 p0A 91 30%
S F2oM BEEAIZ S, OFX|9C.2 washing bufferS ©]-83ll 48] NAStAL substrate
solutiong 100 WA 291 1587F AReoA 418 xIohst & 8F2A1Z]1 & 100 0] stop
solution2 F0] 450 mmoj|A T &2 A

Ah) @& 9 BALF Y histamine 4% &4

= 2o @4, J59at standardE 100 A Zh wello] EF35t 10 109] balance
solution?} 50 nl®] conjugates g0l 1AIRF & 37°ColA ¥HZA|Z!S. Washing buffer
S o]gsto] 53] MA % substrate A9t BE 747+ 50 uQW wo] 158 =0t 37°CojA] vt
A)7]2. 50 p09] stop solutionS Z7}sto] 450 mmoj|A] S w2 EXslH-S

71 &4 9 BALF 4l TGF-pl1 A &4

» 2213t @4 40 o] 1 N HCIZ 10 p¥ go] 108 5t A0l w371 £ 1.2 N
NaOH/0.5 M HEPESZ 10 w0 Z7}8 o] dAS s1M35} A|74on], AFSoHe 100 100]
1 N HCIE 20 w&] do] 10% 5t d2ol4 ¥-3A1Z1 & 1.2 N NaOH/0.5 M HEPESE
20 A Z7tE o] AEHS L3t AlZlS. FEKIZ B, A5 standardE 50
A ZF wello] 825k RD1-73 AJ9F2 50 m# 7lsto] &3kst $ 24]7F S9F AFLojA]
plate shakerZ o|g3sto] 2%35t%ct wash bufferZ o]&3f 43 AASH & TGF-PI
conjugates 100 WA g1 2/\]2} =ol ALloj|A] plate shakerZ o]83sta] &350
Al 48] NIA] & substrate solutiong 100 Al do] 308 50 A20A US };_J@_}
Y9k9 x|7]. o}x]uko 2 stop solution 100 p0E Yl 450 nmojlA] E4c S EX51YS

ﬂ[o
2 0

E}) &4 2 BALF U] TSLP A% &4

m 225t A, ’\PE"“J‘L} standardS 50 pQA! 7t wellof] 245t RD1I-21 A]9FS 50 poAl
7tsto] st & 2A1F B9t AFRolA WEEAIH-S. wash buffers o]%ﬁ 53] MRS &
TSLP conjugate® 100 WA 91 2412 St ALolA WMSAZS. O] 52 AN %
substrate solutiong 100 p0# Zo] 307 & A2oA & i}fﬂri} A YHSA]ZA S, OFA]
9to 2 stop solution 100 p0E Eil 450 moj|A SIS SA5IFS.

o) ¥4 9 BALF i LTB4 345 &4
= et B4, 45 standardg 50 w4 gl 712 primary antibody solution 50
W= goj IAZF Z9oF AkRofA] plate shaker® 0]835t0 &35S, 0]&, LTB4
conjugate 50 p0= @1 CTHA] 3A]7F =0t AFLo|A| plate shakerZ o] &3t &3Hs19<S.



ke washing bufferS o]838f 23] AASH & substrate solution 200 05 A7}stal AF
2014 30% S WS AFHSE A vRSAIZS. URX|Y Q& stop solution 100 mE Eil

450 mof|A SE =S FASINS

st) SAIA 2]
m A3 Auk= SPSS Ver. 18.09] unpaired student's T-test?t ANOVAS Ap8sto] EAF]
2] St p<0.05, p<0.01 ¥ p<0.001 &FoA 1 FoldS A=

2) DIAWA] R 25
7h A=Y Al F e
2l 5239 BALB/c 27 AF (20~22 g)5 @GAEIZOAN saor Ad
FAMA] 825t 1@ALR (Envigo, UK.t 58 Zdstl &% 22 + 2°C, &% 55 +
{F-12A1%t (light-dark cycle)e] 7oA 2537F ASAIZ1 FH Ao ARESHA
& = A2 dididy sEATEwY HERREH SRI(EEAHE 22Hds] S -
DJUARBZ017-017)2 ot saZa2f&Alo] oA siA At
) Alep
m AF2E A|9F2 gluminium hydroxigen gel (Sigma Co., U.S.A), phosphate buffered
saline (D-PBS : Welgene, Korea), ether (Sigma Co., U.S.A.), phenol red (Sigma
Co., US.A), sodium hydroxide (Sigma Co., U.S.A.), coal fly ash (Sigma Co.,
U.S.A.), diesel particulate matter (Sigma Co., U.S.A.), dimethyl sulfoxide (DMSO :
Sigma Co., U.S.A.), LTB4 Parameter Assay Kit (R&D systems Co., U.S.A.), rat
LTC4 ELISA kit (MyBioSource Co., U.S.A.), rat LTD4 ELISA kit (MyBioSource Co.,
USA) 55 AHESIES

o) 7171

m AF8E 7]7]% autoclave (Sanyo Co., Japan), vortex mixer (Vision scientific Co.,
Korea), centrifuge (Sigma Co., U.S.A.), deep-freezer (Sanyo Co., Japan),
ice-maker (Vision scientific Co., Korea), plate shaker (Lab-Line Co., U.S.A.),
ELISA reader (Molecular Devices Co., U.S.A.)) 58 AI83519S

2h) DA S 0F9A REl HAH 9 oFE Al

m OJNHA] S5 O0feA TElS xASH] Y ©A, coal fly ash®@l diesel particulate
matterS Zt7F 5 mg/m) =% =2 DMSO9| 835jA]7]1 F]ZE=%7t coal fly ash= 0.5 mg/
md, diesel particulate matter= 0.75 mg/mQ7} E|E== PBSZ 3|AMst S LAlSII=0|EH
74 [AI(CH)3 gel]o] 8%7} E|A| ’_‘47}6}04 Ul*ﬂ'ﬂxl o= Alxstds. TIAHA 829
Eo= Alg Fo| A& & 34 5 6 S0 = 23]2 INT (Intra-Nasal-Trachea)®H-&
o|-gsto] WA Ed=2 &Y OﬂEﬂEe o|gsto] AAdE=S UFIAIZIL 1FER

N
=
wgste] 7|=S Het 2o S B9l 71=2 DAIRA] EEE2 50 W s, SA



of Tolw UAEA EREL 50 WS WA PolFol BAY} 4 N WA J|UNS
53 W2 oNEA £l EUYD 4 UTS FEAUL. APFS ofPAUE HYIA
e YR OAUA SR ORRA0 BRAS L OED, A SR
ORQAo et IS 64, 73, 82 MR
T Sofst APT 5 F 1] 180 o]

» A9 $& 302 7ol phenol red (10 mg/kg)E 200 A AF&= F4oll FAIAS. ©f
S, ethyl ether2 UFR|SH JEjolA A HARHO=Z iﬁﬁé% & 713 (trachea) XIS
Astle. =29 718 meo] Age|Ald4of dof 30 %

i}
F—.~
d
o

AA1S vortexing $F ¢, b&
7+ 10,000 rpmoflA AAdFelstRon, 2t 45 900 neet 1M NaOH 100 W& Zoi
LAAIZ]AL 546 moflN S8 =S FSIUS. °lE 7\4%@ 7129 FAR Yol 71w
dist Hzef=9 vles t6to] 7]=olA e AABE8|FS ot

ul) @4 U LTBA 4 57
= % FR ¥ ethyl ether® o3 Afold A% AAREOR AP ok A 1587
3,000 rpmollA] 941 Belalx WM elstyin %, ¥els WA standardE 50
A dy ZF7t2 primary antibody solution 50 uQE Jo] b =oF ALeojA] plate
shakerZ o]&3sto] 285198 0]%, LTB4 conjugate 50 p0E @1 thA] 3A17F ZOF A}
204 plate shaker& o]&sto] &5, 1th5 washing bufferg o]&sl 23] Al
S substrate solution 200 W0E A7Fotal AF2olA 302 & LS AFHSH A gHS-A]

2. Otx]2fe 2 stop solution 100 w2 21 450 mojlA 4 =S 543192

s

Ab 8% Wi LTC4, LTD4 A4 57

» A3 &8 § ethyl etherz U}x 5t AMEJO|A] A1AF MAPH O 2 RSt oS dole 15H7}
3.000 rpmoA] YA Ealefa @RS Halstd 1 o3, Halst dAI} standardE 100
A 7+ wello] £235k3 10 p09] balance solutiont 50 10°] conjugateS go] 1A]7F
Zo} 37°Col|A] ¥F2A|ZS. washing bufferS o]835}o] 53] A|A & substrate A9} B
Z¥7F 50 p0&A do] 158 ZoF 37°CojlA] BFSA]7]1 50 mlo] stop solutionS Z7}sho]
450 oA EL =S EH5HAS.

of) SAIA

m A3AAI= SPSS Ver. 18.09] unpaired student's T-test?t ANOVAES Ap85t] EAF]
2] SHRL p<0.05, p<0.01 W p<0.001 &AM 1 Golde AR



s WEPL W Yo] Exfle FTAE F ShHR, 34 BuudTe fuyudas
23], BYRP PO SN, 5FF, LU/t 4310 LRUMEIE YL,
TPIL 451908, olelet WAL AU SYUY YA mA AES 53 A
s AAS Fstel ol il AFete ALe 3
s WP 22 54 AT, FaL/FF 6:4-200, 7:3-100, 7:3-200, 8:2-50 FoiTL

A (x 1 p<0.05,

x*x . p<0.01) ZS7HA]

Za(orl &)

<Effect of Samples on the WBC Level in Blood of OVA-induced Asthma Mice>

Group Result (x10° cells/pd) Group Result (x10° cells/ud)
Normal 1.8+0.4 50 2.6%0.6
7:3 100 4.4+0.7"
Control 2.0+£0.7 200 4.7+0.5"
50 2.6+£0.5 50 3.6+0.5"
6:4 100 2.81£0.6 8:2 100 3.1£0.6
200 4.8+0.6™ 200 1.8+0.6
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
2 AL
» oAbgtE IL-5o] oJs A4 W Esh7h o] f0{X|B, major basic protein,
eosinophilic-derived neurotoxin, cationic protein, peroxidase =9 &4 THEiA
S stestyl 98 Major basic proteine 7|® AoA|Zo] AX™ &AFS =7 7|% 1}
WS 571710, YT Z2O] degranulationg FEs5to] A o] a5t AT
& E3F leukotrienes &{dtal Qlof 7|=a=, ¥ FudS S7MAA
» oAb 25 B4 Ay, I/ g e 52 giRFo] vls] fold Al (x
p<0.05, *x 1 p<0.01) FAAIZA (o) #)

<Effect of Samples on the Eosinophil Level in Blood of OVA-induced Asthma Mice>

Group Result (%) Group Result (%)
Normal 12.1+3.2 50 16.0+4.2"
7:3 100 14.0£5.6™
Control 34.7+£5.3 200 13.7+4.9*
50 22.9+3.7 50 14.3£5.1™
6:4 100 21.7+3.8" 8:2 100 24.4+3.8"
200 13.4+4.8™ 200 14.24£3.2"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
OX-R mr
" 537E WD F MY we Amz Aol Y olBL AN sl 1Ko
2 93y, 53] 94850 wold. Eot 24 tiVHA|= A4 T A] 7]
A5 fEstol, 22 GAY AN F7H



et Aup, =3t/=k g 7:3-50, 7:3-200, 8:2-100, 8:2-200 Fof-2 of

2ol vlsh 5247 Al (x © p<0.05, *x & p<0.01) oAz S(okl &)

<Effect of Samples on the Neutrophil Level in Blood of OVA-induced Asthma Mice>

Group Result (%) Group Result (%)
Normal 18.8+5.4 50 20.4%3.6°
7:3 100 29.6+4.5

Control 27.9+4.9 200 29 3+9 6

50 25.0+4.1 50 24.6+4.4

6:4 100 29.8+3.5 8:2 100 18.4+3.1™
200 26.4+2.9 200 18.7+3.9*

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

N8 QAE maR. web AlESl- vieiZzEel lgho] ot 4847 oo,
[gEe}t Aol o] 2olAlH Luk U A8 ARS Waste] Q=0 g £7] w
g1kl furg

S A7) 25 A%t Ay, =8t/ 7:3-200, 8:2-50, 8:2-100 £oj#2 Har
of vls G2/d AA (* : p<0.05, *x : p<0.01) Z7FAIZ (o #)

<Effect of Samples on the Basophil Level in Blood of OVA-induced Asthma Mice>

Group Result (%) Group Result (%)
Normal 1.2+0.1 50 0.7+0.1
7:3 100 1.0£0.2

Control 0.8£0.2 200 1.1+0.2"

50 0.6+£0.3 50 1.2£0.2°

6:4 100 0.5£0.2 8:2 100 1.2+0.27
200 0.6£0.3 200 0.9£0.2

p<0.05, ** : p<0.01 compare to control)(n = 8)

(Significance of results, * :

® 3=
q g 2 AAASINE

n Jool= okt B4 Alzo tisiA v] 5]
(natural killer cell: NK-cell)?} &A= o=
+ BH=, A M= 245 wYlsto
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» Jog HE BT AW, 33/FE 6:4-50, 6:4-1002 Al
o A (+ p<o.05, xx @ p<0.01) Z7A]7)(0}
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<Effect of Samples on the Lymphocyte Level in Blood of OVA-induced Asthma Mice>

Group Result (%) Group Result (%)
Normal 54.1+3.7 50 59.3£3.7"
7:3 100 51.3+£3.3"

Control 40.3+3.4 200 53.3+4 4"

50 48.1+5.1 50 53.8+4.4*

6:4 100 44 5+5 .4 8:2 100 53.5+5.1"
200 55.7+5.1° 200 58.6+4.4*

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

® I+

w Helgs RERH " 2de AMEAES SOl AlAste NxE F5EA W
of OiMNEs D2 RH Ry, Eoh HRgo] Qlof TAlof tis) Al Al
Z2A 9 TS 5o gt FSE AolEIRIE 2HIE

» O 5 EASH An, e/ 7:3-100, 8:2-50 Foje R B|E) 894
QA (+ © p<0.05) S7FAIZE(OFH =)

<Effect of Samples on the Monocyte Level in Blood of OVA-induced Asthma Mice>

Group Result (%) Group Result (%)
Normal 1.0+£0.4 50 1.6+0.4
Contrl vy R 22504
50 1.8+0.5 50 2.2+0.3
6:4 100 2.0£0.4 8:2 100 1.3+£0.3
200 1.6+£0.5 200 1.4+0.3

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

L}) BALF Ul & AM=Z 5
m BALF (bronchoalveolar lavage fluid)= 7]%X] mxLof £UsSH MjAALE F]
18R] HEZ RS Uste, N 529 HLEAl "INz 52 F545 AHES

-1 =

ol
=

o BEpToE ASY

= BALF Yl & M=z 25 F4t 2o, =op/&=5 6:4-50, 7:3-50, 8:2-50 Fof<2 A
Qe RE Folg2 thawol vlsi /o7 JA (x 1 p<0.05, *x 1 p<0.01) ZAaA|Z (o}

A )



<Effect of Samples on Total Cells in BALF of OVA-induced Asthma Mice>

Group Result (X10° cells) Group Result (X10° cells)
Normal 0.7+0.2 50 6.3£0.3
7:3 100 5.4+£0.2*"
Control 6.8+0.4 200 4.9+0.3"
50 6.6+0.3 50 6.5+£0.2
6:4 100 6.2+0.1" 8:2 100 5.9+0.1"
200 5.4+£0.1* 200 5.1£0.2*"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

th) @74 % BALF U cytokine Ayd=F
@ IL-1pB
w [L-18E ot At=ado] ofs Mlzof 54, Fot R MZAE 5 Alzd-5of #ofst
A 3 €8 gellAe dediel Bag ol @5ugel sad B
Shal T*ﬂﬁl_J s F7HA HAYEgo F 2% Aol ETIRIC) S

l.ﬂ mOl'
rok ﬂJ[o
F
»—\
-
=2
1o
i)
[ ]
=
d
=
FIF
)«h
Jz
fujo
Jo
H1
o2

= ¥4 2 BALF U] IL-1p A4S 43 Au}, 2el/2F 6:4-50, 8:2-50 Foi2
Alojet BE Eoj@e chrgol vla] fo4 Al (x : p<0.05, *x 1 p<0.01) T
(ol2} )

<Effect of Samples on the IL-18 Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 1.040.4 50 1.6£0.4°
7:3 100 2.2+0.4™
Control 1.5+0.4 200 1.7+0.5"
50 1.8+0.5 50 2.2%+0.3
6:4 100 2.0£0.4" 8:2 100 1.3+£0.3*
200 1.6+0.5" 200 1.4+0.3"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the IL-18 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/md) Group Result (pg/ml)
Normal 30.0+0.3 50 273.4+4.8°
7:3 100 267.9+3.5™
Control 350.0£5.2 200 259 7+2.0™
50 306.2+2.7 50 306.2+4.5
6:4 100 295.3+4.27 8:2 100 277.0£2.1"
200 269.8+2.1" 200 255.2+5.7*

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)



, =23}/32 6:4-200, 7:3-100, 7:3-200
, *x+ 1 p<0.01) Z7HAI (o &)

i

)
.o
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<Effect of Samples on the IL-2 Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/md) Group Result (pg/md)
Normal 51.6+9.7 50 39.3+5.3
Control 33.9+7.6 73 égg ;253256?82
50 35.2+8.3 50 32.9+4.7
6:4 100 37.0+6.3 8:2 100 34.7+5.1
200 41.0+6.4" 200 36.2+3.9

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the IL-2 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 84.2+7.8 50 64.1+4.2
7:3 100 73.7+2.6"
Control 55.3+6.1 200 85 2+3.0"
50 57.4+6.6 50 53.7+3.8
6:4 100 60.3+£5.0 8:2 100 56.6+4.1
200 66.9+5.1" 200 59.1+3.1

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

izl vl o/ Al (x ¢ p<0.05, *x : p<0.01, *xx : p<0.001) 2



on the IL-4 Level in Serum of OVA-induced Asthma Mice>

<Effect of Samples
Group Result (pg/ml) Group Result (pg/ml)
Normal 36.4+4.6 50 200.5+11.1"
7:3 100 165.1+13.4™"
Control 284.5+18.1 200 116.8+15.6"
50 297.4+13.0 50 222.4+16.7"
6:4 100 243.9+14.3" 8:2 100 152.5+16.2""
200 224.6+19.3" 200 113.3+£12.4™*
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
<Effect of Samples on the IL-4 Level in BALF of OVA-induced Asthma Mice>
Group Result (pg/md) Group Result (pg/ml)
Normal 53.5+5.5 50 294.5£13.2"
7:3 100 242 .5+15.9""
Control 418.0+£21.4 200 911 6+18.5
50 436.9+15.4 50 326.7+19.8"
6:4 100 358.3+16.9" 8:2 100 233.9+19.2""
200 330.0+22.9" 200 216.5+14. 7"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
® IL-5
" -5t 1L-45 BEsl: QPR ozt 347 F715E A2t Kolgstdloln, &
ARE "ASAA AR U9 BEEA RH|E S4I5tY 71kl SRSt 7R
Pede 9wy
» d7 9 BALF 4 IL-5 R4S &8 23 =ot/&g 8:2-50 Fof&S Aelst &
Fol2 gz Hlsll 524 UAl (x © p<0.05, *x : p<0.01, *xx : p<0.001)

AA1Z(or) &)

<Effect of Samples on the IL-5 Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 42.0+19.7 50 194.9£19.6™
73 100 175.1£17.4™"

Control 291.4+24.6 200 93.0+19 2"
50 251.0£12.1" 50 289.5+12.4

6:4 100 253.7+15.3" 8:2 100 250.7+14.9"
200 202.0+£12.2™ 200 129.2+£12.7"

: p<0.05, *x : p<0.01 compare to control)(n = 8)

(Significance of results, *



<Effect of Samples on the IL-5 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/md) Group Result (pg/ml)
Normal 110.9+11.6 50 594.6+11.6
7:3 100 482.3+10.3""
Control 769.3+14.5 200 375 5411 3"
50 662.7+7.1° 50 714.3+7.3
6:4 100 639.6+9.0" 8:2 100 621.8+8.8"
200 513.2+£7.2*" 200 541.2+7.5™
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
® IL-6
o IL-6% IS AEuRgol WHEo] Yk Aol Eskdloln], EF O] AALS Est,
B Wmyo] Bajol 4Are mAst: Al SAlo] L2sy PRAL ST
APYAZ 5 = AREZ ARG, HA oA [L-170] ofs) wwlo]Al
m I Y IL-6 TS 58T 23 ;1@}/%}_3 Fo2 gz vls] 797
QA (#+ 1 p<0.01, **x : p<0.001) ZaA|Z o, BALF Y IL-6 TS 54 2
o, =st/ga 6:4-50, 8:2-50 RS AQlst W& FofdtE gixo Hls] 7o/

Al (x 2 p<0.05, *x : p<0.01, *xx @ p<0.001) HAAZS(oF) &)

<Effect of Samples on the IL-6 Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/md)

Normal 36.5+12.1 50 420.0£16.2*"

Control 595.8+23.4 73 égg ?;géi?jg

50 463.5+16.6™ 50 436.4+21.7

6:4 100 373.7+20.5™ 8:2 100 298.7+10.9™"

200 334.8+11.4™" 200 281.3+12.1™"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)



<Effect of Samples on the IL-6 Level in BALF of OVA-induced Asthma Mice>
Result (pg/ml)

Group
50 517.4+18.0"

Result (pg/md)
382.2+27.3"

Group
42.7+13.4
7:3 100
343.2+16.6""

596.5+26.0 200
50 536.5+24.1
475.5£12.1"

Normal

Control
568.3+18.4
8:2 100
200 445.2+£13.4"

50
100 463.3+22.8"
417.7+£12. 7
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

6:4
200

® IL-9
m [[-92 Th23 Mo|E7I0lo g Xk
Al W Al

cotn AEAIES o ®
%2 RE Eojze tjazo] uls) 994

e
 Fp/FF RE
xxx 1 p<0.001) ZAAIF O, BALF W IL-9 A<

g9 U IL-9 A
© p<0.01,
573t Ax}, dst/& g 6:4-50, 7:3-50, 8:2-50 FojiZ AQet & Fofd2 O

%
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iTh
i)

A (x © p<0.05, =*x
<ol Hlsl F2l/d AA (x 1 p<0.05, == 1 p<0.01, *** : p<0.001) ZAA|Z(ofel &)

<Effect of Samples on the IL-9 Level in Serum of OVA-induced Asthma Mice>
Result (pg/ml)

Pt mjo o

Group
50 1274.1+131.3"
674.0+120.7°*"

Group
524.3+106.4

7:3 100
200 404.4+165.17
829.6+102.8™"

Normal
1790.9+198.7
50
481.3+£108.4""

Control
1290.8+108.7*
8:2 100
266.9+£168.4""

50
905.4+137.1""
200
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

Result (pg/ml)

100
711.8£164.5™"

6:4
200




<Effect of Samples on the IL-6 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 1305.4+63.8 S0 3172.6+78.8
7:3 100 2678.3£72.4"

Control 3459.3+119.2 200 9007.0+99 1"
50 3214.1£65.2 50 9065.6+61.7

6:4 100 2854.5+£82.3" 8:2 100 2298.5+65.0™

200 2772.4£98.7 200 1664.6+101.0""

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

@ IL-10
o102 TS AZOA S TG B 3 Hol£7teloln. $3U3e) o
3 wob obe}, TAm, BAIZ, NK-AlZ, &9 A4 ME 5 of2] weldze] FAla
B35 xA-SH= I8 st EsE [FN-y, IL-2, [L-3 @ GM-CSF ¢oF e N=zA HA
£x Aol £71910] §HA1S oFste] MAIS olghA7|E GRS ¥
s @A U 10 MRS 543 Aa, Ash/ED BE Solre iAo Hls) 904
A (x» © p<0.05, *x : p<0.01, **x : p<0.001) ZxAA]Z), BALF U IL-10 A HFS

QAL (x 2 p<0.05, *x @ p<0.01, **x @ p<0.001) ZAaAZH(OFN =

<Effect of Samples on the IL-10 Level in Serum of OVA-induced Asthma Mice>

AA ( 7] F
EX%t Ay, 28t/FF 6:4-50 Foj#S AlQSt RE Folie x| v|s] 894
? )

Group Result (pg/ml) Group Result (pg/mf)
Normal 12.7+£3.1 50 84.4+10.3"
7:3 100 43.7+£9.5™"
Control 179.6+£15.6 200 41 8+10.4""
50 137.9+16.1° 50 92.3+5.6™
6:4 100 89.4+11.8™ 8:2 100 44.0+9.6™"
200 54 5+11.3"" 200 49.9+2.8""
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
<Effect of Samples on the IL-10 Level in BALF of OVA-induced Asthma Mice>
Group Result (pg/ml) Group Result (pg/ml)
Normal 17.4+£2.2 50 161.1+7.2°
7:3 100 116.9+£6.7"
Control 204.9+10.9 200 111.9+7.3"
50 188.1+11.3 50 176.3+3.9"
6:4 100 170.6+8.3" 8:2 100 117.5+6.7"
200 145.7+7.9™ 200 104.2+1.9"
8)

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n =



IL-12
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<Effect of Samples on the IL-12 Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 50.9+3.3 50 39.2+2.3
7:3 100 40.9+4.2
Control 39.0+1.5 200 43.4+3.7
50 38.4+1.2 50 38.4+3.3
6:4 100 40.9+2.1 8:2 100 38.4+3.4
200 42.3+1.3 200 42.6+3.7

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the IL-12 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 71.9+£1.6 50 58.5+1.1
7:3 100 61.0+2.1
Control 58.1+0.7 200 64.7+1.8
50 57.2+0.6 50 57.2+1.6
6:4 100 61.0£1.0 8:2 100 57.2+1.7
200 63.0+0.6 200 63.5+1.8

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the IL-13 Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/md)
Normal 16.2+3.2 50 107.2+2.4"
7:3 100 69.1+3.7"*"
Control 131.7+14.7 200 632411
50 124.7+6.3 50 107.6+5.1°
6:4 100 97.5+3.3" 8:2 100 88.4+3.1""
200 79.1+£2.5™" 200 59.8+4.1""
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
<Effect of Samples on the IL-13 Level in BALF of OVA-induced Asthma Mice>
Group Result (pg/ml) Group Result (pg/md)
Normal 36.4+3.1 50 240.8£2.1°
7:3 100 155.3+3.3"""
Control 295.7+13.0 200 141.9+1.0""
50 257.6+5.6 50 241.6+4.5"
6:4 100 218.9+£2.9™ 8:2 100 198.5+£2.7"
200 177.6+2.2"" 200 134.2+3.6"
(Significance of results, * @ p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the TNF-a Level in Serum of OVA-induced Asthma Mice>
Group Result (pg/ml) Group Result (pg/md)
Normal 11.9+1.7 50 296.2+14.4
7:3 100 291.5+9.6
Control 314.8+13.6 200 170.5+5 6
50 302.4+15.7 50 304.2+10.5
6:4 100 297.5+15.3 8:2 100 301.7+12.8
200 298.1+10.9 200 230.2+9.7"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)



<Effect of Samples on the TNF-a Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 38.0+2.0 50 944.8+16.8
7:3 100 929.9+11.2
Control 990.2+15.9 200 703.8.46.5
50 964.6+18.4 50 970.3+12.3
6:4 100 948.9+17.9 8:2 100 962.3+£15.0
200 951.1+12.7 200 834.3£11.3"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the IFN-y Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/md) Group Result (pg/md)
Normal 333.3+14.1 50 285.7+18.9°
7:3 100 337.0£12.7"

Control 190.5+£12.5 200 362,649 8

50 271.0£14.27 50 253.9+12.27

6:4 100 329.6+10.4™ 8:2 100 263.7+13.9"
200 317.4+22.4™ 200 307.7+15.8™"

(Significance of results, *

: p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the IFN-y Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 566.3+20.6 50 485.4+27.67
7:3 100 572.5+18.5™

Control 383.6+18.3 200 616.0414.3°

50 460.5+20.7 50 431.4+17.8"

6:4 100 460.0+15.1™ 8:2 100 448.0+20.3"
200 539.3+32.7"" 200 522.7+23.1""

(Significance of results, *

- 69

: p<0.05, *x : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the IL-17A Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 15.9+4.6 50 71.4+7.5"
7:3 100 51.1+6.5™"
Control 91.4+7.6

200 38.9+2.9

50 87.5+3.6 50 77.0+7.5"
6:4 100 78.5+4.1 8:2 100 64.9+4.4™
200 63.5+4.7" 200 51.7+£3.7"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the IL-17A Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 20.7+4.0 50 107.3+6.5"
7:3 100 89.7+£5.6™"
Control 136.1+6.6 200 63142 5
50 120.7+3.1 50 105.0+6.5
6:4 100 107.1+3.5 8:2 100 88.5+3.8™
200 96.6+4.1" 200 70.5+£3.2***

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the IL-17E Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)

Normal 175.8+17.1 50 457.2+28.4™

7:3 100 347.1+£17.6"

Control 761.5£58.5
200 322.2+33.9

50 746.3+27.6 50 603.1+£21.6"

6:4 100 710.5+37.7 8:2 100 480.0+51.5™

200 579.0+47.5" 200 461.9+26.5™

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the IL-17E Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 450.7+32.2 50 1266.6+53.6™"
7:3 100 1007.9+33.2™"
Control 1952.5+110.4 200 943.9+ 640"
50 1913.5+52.1 50 1640.9+40.8"
6:4 100 1821.7+71.2 8:2 100 1325.2+97.2™"
200 1579.0+89.7" 200 1278.8+£50.0™"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the IL-17F Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 5.6+3.2 50 12.8+3.1"
7:3 100 11.5+4.1"
Control 21.2+5.4 "

200 6.8+5.1

50 18.4+2.1 50 17.9+4.1
6:4 100 13.0+£3.3" 8:2 100 6.4+5.1"
200 9.3+2.8™ 200 4.4+3.4™

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)



<Effect of Samples on the IL-17F Level in BALF of OVA-induced Asthma Mice>
Group Result (pg/ml) Group Result (pg/ml)
Normal 13.3+2.4 50 33.5+4.2™
7:3 100 30.4+5.6™
Control 50.1+£3.1 200 19 34920
50 43.4+£2.9 50 45.6+3.6
6:4 100 30.7+£2.5™ 8:2 100 26.1+£3.0™"
200 25.2+3.8™" 200 21.4+4 6™
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the IL-33 Level in Serum of OVA-induced Asthma Mice>
Group Result (pg/ml) Group Result (pg/mQ)
Normal 11.2+14.6 50 175.9+£20.7
7:3 100 122.5+19.6™
Control 222.5+19.1 200 11514147
50 182.3+16.8 50 188.5+15.7
6:4 100 140.9+13.9* 8:2 100 164.5+13.3"
200 125.5£10.2™ 200 144.6+£12.7"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)




<Effect of Samples

on the IL-33 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 19.6+10.2 50 309.6+14.5°
7:3 100 215.6+13.7"
Control 391.6+£13.4
200 202.6+10.3™
50 320.8+11.8 50 331.8£11.0
6:4 100 248.0£9.7" 8:2 100 289.5+9.3"
200 220.9+7.1"" 200 254.5+8.9"
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the OVA-specific IgE Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 0.6+0.5 50 1.8+0.3°
7:3 100 1.6+£0.3

Control 2.8£0.3
200 1.3+0.3™
50 2.3+0.3 50 1.7+£0.3"
6:4 100 2.2+0.2 8:2 100 1.8+0.3"
200 1.4£0.17 200 2.8+0.3
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)



<Effect of Samples on the OVA-specific IgE Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 60.6+17.4 50 178.1+7.5™
7:3 100 164.5+11.0™
Control 278.4+16.1
200 132.1+5.9
50 226.5+16.7 50 166.1+18.1"
6:4 100 224.5+24.5 8:2 100 180.8+17.7"
200 137.7+15.4™" 200 249.8+11.1

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the Histamine Level in Serum of OVA-induced Asthma Mice>

Group Result (ng/mf) Group Result (ng/mf)
Normal 63.4+5.3 50 50.3+5.1*
7:3 100 46.3+3.5™
Control 66.3+4.2 200 45 945 9
50 66.6+3.1 50 52.0+4.2"
6:4 100 54.1+4.5" 8:2 100 64.9+2.5
200 52.2+3.5" 200 60.0+4.8

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the Histamine Level in BALF of OVA-induced Asthma Mice>

Group Result (ng/m) Group Result (ng/m)
Normal 6.7+0.6 50 5.3+0.6
7:3 100 4.9+0.5"

Control 7.0+£0.4

200 4.8+0.6"
50 7.1+5.7 50 5.5+0.4"
6:4 100 5.7+0.5" 8:2 100 6.9+0.2
200 5.5+0.2" 200 6.3+0.3

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the TGF-B1 Level in Serum of OVA-induced Asthma Mice>

Group Result (ng/m) Group Result (ng/m)
Normal 86.2+1.9 50 89.9£5.3
7:3 100 74.8+1.2"

Control 89.0+7.7

200 79.9+3.3
50 88.0+5.8 50 92.8+£2.0
6:4 100 75.9+3.4" 8:2 100 66.0+4.4"
200 95.5+£3.9 200 71.9+4.7"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the TGF-B31 Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/mQ)
Normal 435.2+46.2 50 530.5+48.7
7:3 100 441.2+11.4
Control 525.2+45.4

200 471.5+19.3"

50 519.1+34.0 50 547.7+12.2
6:4 100 448.0+20.1" 8:2 100 389.5+55.6™
200 563.5+14.1 200 424.4+57.2"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the TSLP Level in Serum of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/md)
Normal 2.7+0.3 50 4.6+0.2"
7:3 100 2.8+0.4™
Control 5.5+£0.2 200 9740.3"
50 3.2+0.5™ 50 5.5+0.5
6:4 100 4.4+0.2" 8:2 100 4.6+0.4
200 4.3+0.3" 200 4.2+0.6

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)

<Effect of Samples on the TSLP Level in BALF of OVA-induced Asthma Mice>

Group Result (pg/ml) Group Result (pg/md)
Normal 0.9+£0.3 50 2.0+0.1
7:3 100 1.2+0.2™
Control 2.4+0.2 200 12+02°
50 1.4+0.3™ 50 2.3+£0.3
6:4 100 1.9+0.2" 8:2 100 2.0+£0.2
200 1.9+0.1" 200 1.8+0.3"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the LTB; Level in Serum of OVA-induced Asthma Mice>

Group Result (ng/m) Group Result (ng/m)
Normal 9.5+0.1 50 7.0+£0.6™"
7:3 100 11.0+£0.5
Control 10.2+0.7 200 8.0+0.7"
50 8.3+0.5" 50 7.2+0.9
6:4 100 8.7+0.7 8:2 100 6.1+0.9"
200 10.7+0.5 200 5.5+0.3"

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the LTB; Level in BALF of OVA-induced Asthma Mice>
Group Result (pg/ml) Group Result (pg/ml)
Normal 77.1+5.0 50 58.4+6.4""
7:3 100 92.0£6.0
Control 85.6+8.8 200 66.947.2°
50 69.1+4.3" 50 60.1+5.1"
6:4 100 73.0+6.9" 8:2 100 51.3£9.0""
200 89.7+7.4 200 46.0+£4.3**
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the Phenol Red Level in Trachea of Fine Dust-induced Mice>
Result (1g/g)

Group Result (ng/g) Group
Normal 28.7£2.2 50 23.8+3.4"
7:3 100 26.0+3.8™
Control 19.7+2.1 200 06.749.0°"
50 20.3+2.8 50 24.1+£1.9"
6:4 100 25.6+2.8™" 8:2 100 24.8+3.4™
200 25.2+3.5™ 200 26.6+4.1""

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the LTB; Level in Serum of Fine Dust-induced Mice>

Group Result (ng/m) Group Result (pg/g)
Normal 9.7+0.7 50 13.4+1.1
7:3 100 12.4+1.4"
Control 14.5+1.5 200 12 2+15°
50 13.2+1.2 50 14.8+1.1
6:4 100 12.3+1.6" 8:2 100 12.7£1.9
200 11.8+1.4™ 200 12.3+2.1*

(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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<Effect of Samples on the LTC,; Level in Serum of Fine Dust-induced Mice>
Result (pg/ml) Result (pg/mQ)
7.5+0.6 9.1+1.4"

Group
50

Group

Normal

7:3 100 8.0£1.5™

Control 11.0£1.3

200
50

7.7£1.8"
10.9+1.8
100 9.9+1.5
200 9.8+1.0

© p<0.01 compare to control)(n =

50 8.9+1.9
100 8.1+£2.1"
200 7.7£1.47

(Significance of results,

6:4 8:2

* 1 p<0.05, *x 8)
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<Effect of Samples on the LTD4 Level in Serum of Fine Dust-induced Mice>

Group Result (pg/ml) Group Result (pg/ml)
Normal 6.1+£0.9 50 8.4+1.0
7:3 100 7.6+£1.4"
Control 10.0£1.6
200 6.4+£1.1°"
50 8.7£1.6 50 9.81£1.6
6:4 100 8.3£1.7 8:2 100 8.3t1.2
200 7.4+0.9™ 200 7.9+1.4
(Significance of results, * : p<0.05, ** : p<0.01 compare to control)(n = 8)
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