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Effects of Seonpye-tang on OVA-Induced Asthmatic Mice

Ju Guan Lee, Yang Chun Park”®

Division of Respiratory System, Department ef Internal Medicine, College of Oriental Medicine, Daejeon University

This study aimed to evaluate the anti-asthmatic effects of Seonpye-tang (SPT) using OVA-induced asthmatic
mice model. Scavenging activity of SPT on DPPH free radical and SOD-like activity of SPT were measured at final
concentration 62.5, 125, 250, 500 (ug/m?). RBL-2H3 cells were treated with DNP IgE for 24hr, and treated with SPT
(1, 10, 100 ug/mf) for 1hr, foliowed by treatment with DNP-HSA for 1hr at 37°C. The level of IL-4 and TNF-a were
measured by ELISA. Asthmatic mice model was conducted by repeated challenge of OVA using C57BL/6 mice. Each
group was treated with distilled water, SPT (400 mg/kg and 200 mg/kg) extract or cyclosporin A (10 mg/kg) for the later
8 weeks. Immune cells subpopulation, eotaxin, IL-5 and TNF-a in BALF were analyzed. SPT dose-dependently
increased Scavenging activity on DPPH free radical and SOD-like activity. SPT significantly ameliorated the increase
of total cells number and eosinophil including of immune cell subpopulation of CD3'/CD69’, CCRS’, B220/CD22",
B220°/CD45" and B220°fIgE" cells in BALF comparing to control group. Eotaxin and IL-5 level in BALF were
significantly decreased by SPT. These resulis strongly suggest that SPT would be a effective candidate for
herbal-originated anti-asthmatic drug. However, this drug should be further studied for characterization of the accurate
action and underlying mechanisms using variant disease model in the future.
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EHiilG (Seonpye-tang, SPT)Q T4 OHES iMUISHl B
SHREQCIA FQsId B & AFRSKICHTable 1),

Table 1. The Compositions of Seonpye-tang (SPT)

BEZ Lt E X B &)
R Ephedrae Herba 10
E 5 Scutellaria Radix 10
B F Perillae Semen 10
L Lunbricus 15
5 - Armeniacae Semen 12
METE Farfarae Flos 10
n = Cnidii Rhizoma 10
2 B Scorpio 5
ER Craiaegi Fructus 8
Wz Amomi Semen 8
B £ Ginkgonis Semen 4
Total amount 102
2) B2

2 A AIgE 48 & F= ZoK (Korea) 2ERE I
= AE 18-25 g9 =71 BALB/c YUFE, 4F HUNA IF
B (RerE 221% o], ZAE 8.0% 018}, RS 5.0% 0]
0% oI}, 0.6% O]}, ¢1 04%014) ; AIQ¥AL,
Korea)o} 2€ &E0| S50MHAM, 42 22T, 4 &%
50+10%, &M A7} 12417} (07:00-19:00), 2% 150-300 LuxZ A
& 4 1P HEA F AS Wby dF83)
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3) Alek B 717]
B A8 Al2® A|2k2 DNase typel, aluminum

potassium sulfate (Alum), chicken egg ovalbumin (OVA, Grade
IV), cyclosporine A, methacholine, collagenase, RBC lysis

solution, Dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, RPMI-1640 B Sigmail (USA) AZE,
fetal bovine serum (FBS) HycloneAl (USA) HES,

anti-CD3e-PE, anti-B220-PE, anti-IgE-FITC, anti-CCR3-PE,
anti-CD69-FITC, anti-CD45-FIT, anti-CD22-FITC, propidium
iodide (PI)®} RNasei= PharmingenA} (USA) A|E&, eotaxin,
IL-5, TNF-a ELISA kit (Multi-cytokine detection system 2)=
ChemiconA} (USA) HIES AFRBIGIOM, 7]} At Aloke &
=& AT

17e EgEEr] W8,
evaporator (Biichi, Switzerland), freeze dryer (EYELA, Japan),

Korea), rotary vacuum
chemical balance (Cas, Korea), CO; incubator (Forma scientific,
USA), clean bench (Vision scientific, Korea), autoclave (Sanyo,
Japan), (Gilson,

scientific, Korea), vortex mixer (Vision scientific, Korea),

micro-pipet France), water bath (Vision

spectrophotometer (Shimazue, Japan), Biosystem XA (Buxco

research system, USA), centrifuge (Sigma, USA), deep-freezer

1z

i

(Sanyo, Japan), thermocycler system (MWG Biotech, Germany),
ice-maker (Vision scientific, Korea), chemical balance (Cas,
Korea), homogenizer (OMNI, USA), plate shaker (Lab-Line,
USA) @ ELISA reader (Molecular Devices, USA), flow
cytometry (Becton Dickinson, USA) & AMESIMC
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1) FEE 2ol
SPT 238 HZkol

3|43l ARSIt
2) In vitro

(1) ghigt &d 55

@ 2,2-diphenyl-1-picrylhydrazyl (DPPH) A~H5 &8

150 mM DPPH/EtOH 450¢] SPTE 500, 250, 125, 62.5 pg/

m SEE 845k 50 WA HIKsE & 37TolA 3083 BHEA]
7T} 018 FRT 517 nmolA 3k ol B CE A4k
SlxATt.
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@ Superoxide dismutase (SOD) FAIEH &3

500, 250, 125, 625 pg/mé ST 2 3498t SPT 0.2 mlo]
tris-HCl buffer (pH 8.5) 2.6 méT} 7.2 mM pyrogallol 0.2 mE 7}
3lod 25°ColA] 102 91 & 1 N HC 0.1 mZE g+ AR RZCE
SEAE 420 nmol M EZTE SFOHL bufferE HIIGE As
DETOE 3l ol Zol Adles SHIrt

SOD SAE Y (%) = 100-{(

(@) AlETRl B BE 2 53
RBL-2H3 M Z& gt A|ZF2dolA] 2¢F &ot 10% FBS
DMEM (1% penicillin, streptomycin Z&H siYH S 2 37T, 5%
CO, £BIIA HIRBIATE MEZSLE 1X10°2E FF6HA 14]
7} BRYS @FE 3 2171 Tl anti dinitrophenol (DNP) IgEE @11
24A17 Bl F SPTE sEE (1, 10, 100 pg/mé)E €L 1
A7 B9t Aok 1 ¥ 100 ng/m¢  dinitrophenol
conjugated human serum albumin (DNP-HSA)S.2 14]%} S¢F
AESH & 44 BeElsld 48de o] TNFq, [L4E ELISA
kitg 01835l FF5I3
2) In vivo
@ 7184 "4 47 2Hd
500 ug/mQ) UL
Grade V)3 10% (w/v) aluminum potassium sulfate (Alum;

Sigma, USA)E PBSE. 83131 & Z83lic) o] B8tz pHE

Ea)

(OVA, chicken egg ovalbumin;
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10 N NaOHE 0183l 658 Z&SH & 42041 12 5¢F
BIRIBLAL 750xgollAl 58 EOF fuRE] ik fd Bl
OVA/Alum FHEd] SF,E /il 9 goz gl
B, 100 yg OVAE 02 wE A&k 1, 2%0] 240
(intraperitoneally : i.p.) FAGKA F4 LEAGICE O] F 3, 45
of A% viFHe & JERR (500 pg/ml) 100 ;dd%_ NER
(intratracheally : it) BOiEIFTE B571E o851 55 8
FMAE 1 mg/mle, 9FREE R2FEMMXA = 25 mg/mL Hore
gl BHE glRo| 3084 g 334 85 Sk nl4d W Uk
WE EAZACHScheme 1)

(weeks)

——

f
n

U e bt

) OVA Inhalation CVA Inhalation:
Qe iy Tme/m )25 me/nl (0
(ip) M min/day. min/day.

3 tmes/week) 3 times/week)
Scheme 1. Asthma OVA-induce mouse model.
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(Bronchoalveolar lavage fluid : BALF)
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0.04% trypan blue® &4
4) A2
E2]5t BALFE 5¢10° 7HE 28
(immunofluorescence  staining) & ATKAT
anti-CD3e-PE,  anti-B220-PE,  anti-IgE-FITC  anti-CCR3-PE,
anti-CDE9-FITC, anti-CD45-FIT, anti-CD22-FITCE ¥l
QSO HHEAIZCE HIS 7 35 o)1 QIS ElAlpi%s
et &= flow cytometer®] Cell Quest ZEIHES O|&S
CD3'/CDEY", CCRY', B220"/CD227, B220"/CD45", B220'/1gE" A
ZHE WNES (9)E BAG = BHZSE a0l 2 ZE oA
O} Mrf MZE (absolute number)E AHEFIITE
(5) ELISA 24

24

A HA

(R

Halgaol Al 28 HEZAHMEAAM 2 AlETIIS] @F
g &A3517) 480 IL-5, eotaxin ELISA kitS ¢85l AAFE
SE B ZF @A (antibody)E coating 2HEEA 341510

microwellol] coatinggt & 4CTolA} overnightSIECt. 2 wellZ
HOE AT F #H 3 AHMHE 100 w0
EQF 204 YATS

3% washing HEES

% 23] washing &%

2RO F MAHS v antibody Avidin-HRP conjugated 100 40
2 AESHL 1A]7 A 204 BASE & o] AFSIicE TMB
T1ES 100 w03 BRI QAoIA 3027 WAS F 50 wo)
stop BHE Mt & FLISA reader® 450 nmolX EHEE
ZFEIHTh
(6) EAAE

2 A8 g2 ZAE ttestE BN patg 7o
7} ADSS v vlmdhl, 4858 iRk diasiol
p<0.05 & w 7o) e ASE HESIT

2 %

1. In vitro
1) Sig gl tlRlE 98

DPPHY] 4 84S SPT 62.5, 125, 250, 500 {ug/nl) =5o)
& Z3Z¥ 18.940.2, 30.0+0.5, 47,533, 62.6=1.1 (%) £HEE &
S VERNQITHEE. 1A). SODUE SOD $AF EXo] Qaisignt
SRIE E4S LIERE pyrogallolg 0183810 SPTY] 2415} &
ge i‘@g A3} 62.5, 125, 250, 500 (ua/n0)Q] sTolA 2k}
15413, 13.7+1.4, 36.1+1.0, 50.622.9 (%)) 45t 84 e
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Fig. 1. Scavenging activity of SPT on DPPH free radical {A) and
SOD-like activity of SPT (B). SPT were reacted with DPP for 30 minutes
at 37, and the absarbance at 517 am due 1o DPPH radical was determined. The
resulfs are the m ﬂar+SD of ihree independent experiments. SCD-ke activities of

SPT were meas.ied 2! final concentration 625, 125, 250, 500 (ug/ml). The resuts
arg the meantSD of tree independsnt experiments,
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2) AlOIEFIR] Huizol miA|

L4 BHEES SPT 1 pg/mi BATOIA] 13.0621.15 ng/ml,
SPT 10 pg/mi T304 10.6311.84 ng/mé, SPT 100 pg/m T
FollA] 6.89:0.69 ng/miE LIERE TR Tl HIEtad SPT 100 g/
ml Bolold R4 e (P<0.001) ZHAE Ve (Fg.
2A), TNF-a BHIEZER SPT 1 pg/ml S04 2046481 ng/ml,
SPT 10 ug/m¢ Eo]FolA] 179.044.0 ng/nd, SPT 100 pg/mé o
TollAl 1449480 ng/mE LIERT tiAETl vIBld SPTY] HE

s
& g3
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Fig. 2. Effect of SPT extract on IL-4 (A) and TNF-a (B) release from
RBL-2H3 cells after stimulation with anti DNP IgE and DNP-HSA.
RBL-2H3 cells (1x10° cells) were treated with DNP IgE for 24hr, and treated with
SPT (1, 10, 100 we/ml) for 1hr, followed by treatment with DNP-HSA for thr at 3
7C. The level of IL-4 and TNF-a were measured by ELISA. Values represent the
means=SE. + + +: P(0.001, compared with normal group. *= P<0.001 compared
with control group.

2. In vivo
1) BALF W] & AxEs W HAMZ vlxle F&

oA 223 BALF W & M =E 45 SPT 400 S, SPT
200 B FolA] 217} 3.78+0.22 (x10°), 4.32+0.3 (x107)Z LIER,
ol Higl 25 Fold e (P<0.001, P<0.01) Z4E U
EWNSACHFig. 3A). CD3'/CD69" A E HIES SPT 400 BT,
SPT 200 £037041 212} 116205 (x10°), 10.620.8 (x10°)2 LIE}
Lt iR vlsld 25 F98 AA (P<0.001) HAEIA
(Fig. 3B). CCR3+ M| % H|E SPT 400 S F, SPT 200 oI
oA} 742} 13.7:0.9 (x10%), 11319 (x10%) 2 VIER} thE I o] H]
dlol EE fAd UA (P<001) TATINICHFg. 3C). B220/
CD22'MIE H|EE SPT 400 £, SPT 200 SoiFolA] 22+
83201 (x10%), 8.0:0.6 (x10)= LERL thET O HIGIH HFo]
Al |94 A (P<0.01, P<0.05) A8l rHFig. 3D). B220°/
IgE'ME B82S SPT 400 S04, SPT 200 FoFolA] zHzt
250.7 (x10%), 45217 (x10)% LIER} thR Tl H]al] B5 &
oY QA (P<0.01, P<0.05) Z+4E}irHFig. 3E). B220"/CD45
A E 8182 SPT 400 B, SPT 200 Fof FollAl Zt2} 4.5+1.1
(x10%), 4.6+1.8 (x10)Z LER} iRl 6l BF 894
A (P<0.01) ZABIRcl(Fig. 3F).
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Fig. 3. Effect of SPT extract on total cells (A) and immune cells
(B-F) in BALF of OVA-induced mice. C57BL/6 mice were Iinjected, inhaled
and sprayed with OVA for 12 weeks (3 times a week for 8 weeks) for asthma
induction. Two experimental groups were treated with different concentrations of
SPT (400, 200 me/ke) extract and Cyclosporin A (20 ng/kg) for the later 8 weeks.
At the end of the experiment, the mice BALF were removed and €03 /0069 cells
), CoRa" cells (C), B220"/CD22"cells (D), B220™/IgE” celis (E) and B220"/CD45"
cells (F) analyzed by flow cytometer. Values represent the meanstSE (N=5). e
P(0.001, compared with normal group. P<0.001, ** P01, " P<0.05 compared
with control group.

A B
.1} b-3
H
@ HH
b1}
g° A
3 w E
g ™ B b
] 3 - - -
5 i
k1] -ll)
f .
£ 2
L‘}2]
ey 5
) 1]
9 0

Namd Gl [} N (i GA STH ST

Fig. 4. Effect of SPT on eotaxin (A) and IL-5 (B) level in BALF of
OVA-induced asthma mouse. C57BL/6 mice were injected, inhaled and
sprayed (3 times a week for 8 weeks) with OVA for 12 weeks. Two treatment
groups were treated with SPT (400, 200 me/kg) extract and Cyclosporin A (20 mg/
ke) for the 8 weeks (6 times a week). Cytokine levels was measured by ELISA kit.

Values represent the meanstSE (N=5). L peo.0ot compared with normal
group. 1 P<0.001 compared with control group.
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