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The Effects of Sunbanghwalmyung-eum Extract on Anti-oxidant,
Anti-allergic and Anti-inflammatory ability in mouse cell

Min-Chul Park -Seung-Ug Hong

Background and Objectives : The aim of this study was to investigate the anti-oxidant, anti-allergic and
anti-inflammatory ability of the Taglisodog-eum(SHE) extract on the RAW 264.7 and EL4 cells

Materials and Methods : Three types of experiments were implemented for this study: first, the experiment to
study the anti-oxidant effect of SHE using Riboflavin; second, in vitro experiment to investigate the inhibition of
Th 2 cell differentiation by SHE using EL4 cells (IL-4 mRNA expression); third, the suppression of NF-«B
activation using RAW 264.7 cells (iNOS and COX-2  mRNA expression).

Results : The anti-oxidant ability of SHE were dose-dependantly increased. From iu vitro, the LPS-induced iNOS
and COX-2 mRNA expression were dose-dependantly decreased in the RAW264.7 cells treated with SHE and the
PMA-induced IL-4 mRNA expression were also dose-dependantly decreased in EL4 cells. NF-#B activation was
suppressed, and iNOS & COX-2 production were inhibited by SHE

Conclusion : The results suggest that SHE has dose-dependant anti-oxidant ability, and has anti-allergic and
anti-inflammatory effects through the suppression of NF-«B activation and the inhibition of Th 2 cell
differentiation.
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1. 48 NE

A8 A8 AF YAME (macrophage)d]
RAW 2647 AJ29 Th 2 A £3} 23] A4
& A7 E4 AXE dHEFLY  (KCLB;
Korea)olA] Fq3tglrt. AlZE 37C, 5% CO;
incubatoro}4] 109% Fetal Bovine Serum (FBS;
Sigma, USA)e] 34 Dulbecco's modified
Eagle's medium (DMEM, USA)}S AR&-3te] vfof
3. NEe a3 8% B ASE o
buffer saline (PBS)Z AojFa,
Trypsin-EDTA (Gibco/BRL)E AHEl3te] A wl
@Fgct. diAe 29wt w3ste Fch, 2F
HAE Y AR 1,000 unit/nl penicillin,

phosphate

1,000ug/n! streptomycin (Gibco/BRL, USA)E 3
7¥s} gict.

Ao AME Ay Sunbanghwalmyung-eum,
ojs} SHE)Z FxUguTs el Axd
A& A3l (Table 1), SHE 23& /5
500 miof] Wi 3ARMESE ABE T oHdigin)
71 oL rotary evaporatorZ o£81e] 50m O
A= & 4 dxsto] AMgsrgen, MIT
assay 4% SHE #2E& 10ng/m7tAE= AT AE
£9 Ws7h dojubA ot 0.5, 1.0, L5 1
2.0mg/m & A7V R AR,

Table 1, The Amount and Composition of SHE

Extract
Herbal Name Scientific Name Dosel(g)

R Rhei Radix et Rhizoma 20
£HIE Lonicerae Flos 12
B Angelicae gigantis Radix 6
=E] ) Gleditsiae Spina 6
B Gitri Pericarpium 6
AE Olibanum 4
Hik Fritillariae circhosae Bulbus| 4
Rk Trichosanthis Radix 4
A Angelicae dahuricae Radix | 4
AL Paeoniaze Radix Rubra 4
HE Glycyrrhizae Radix 4
B R Ledebouriellae Radix 3
teE Mpyrrha 2
ZILH Manitis Squama 2
Total amount 81

Abbreviation : SHE, Sunbanghwalmyung-eum

FasksE S 437193 Riboflaving o8-8
A 2ALEE AAEUT. 4 photocell
o} 40mM buffer 2.6ml, nitroblue tetrazolium
1004, EDTA/cyanide 2004, riboflavin 1004
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aga s 34 FE4 (1-10mp) SHE #2&
£ 1004E 93 3 HoFdY. Abs 560nmojl
A autozeroZ FIL light boxd|A 13 FQt 2A}
§ F FEEE ZAsG. o AYE 7d wE
st} B ALtatgct.

Th 2 AX &3¢ F=24 98¢ 3te
interleukin (IL)-4 mRNA & oA}e] njx]E o
FE A7) A8 JAANFTEL YN
(Reverse Transcriptase-Polymerase Chain Reaction,
RT-PCR)-S 4319t} The Phorbol-12-Myristate-
13-Acetate (PMA)E 0]&3l EL4 A ¥ Th 2
skewed conditiong FHA|FAT}. EL4 AE -
5%10° cells/well& 6 wello] plating 3} 1247
Fo] phorbol-12-myristate-13-acetate (Ing/ni,
Sigma)E 1A7F Ag3td Th 2 skewed
conditiong FEAIA IL-4 mRNA 238 712
=3 o& SHE #8505, 1, 1.5 2181 2 ng
[n& FEEE HUleto] 24A7H5<t wjoat gich.
w3t EL4 M X RNAE trizol reagent
(Sigma)& A3l &3 3L fluorometer
(introgen, USA)Z RNAE A% 4}t RT-PCR
kit (Premega, USA)S o]&3}eo] cDNAE 3§43
%, IL-4 primerE PCR machine® 8 &% %27
of Wz} w-3-A|Zic} (Table 2), PCR AHEL 1-2%

agarose gel AFolA  A7|9F 319  relative
intensity2 £33l it ¥H RT-PCRY| A&3&
H71817] 998l internal standard?] beta-actin®)
FEZ A Ak

AFEA
(iNOS), cyclooxygenase (COX)-2¢] mRNA 3
FE AR H8 RT-PCRYS A8
RAW 2647 AZ - 5x10° cells/wellS 6 wello]
plating 8} 12A]7F %) lipopolysaccharide (1ug
/ml, Sigma}Z 247} Agsled NF-«B 84S
#4538 3 SHE %% 0.5, 1.0, 1.5 12|31 2.0mg/
g FEEE HA7Iete 24N7HE Wittt
ofF fdM Jled FIF PHes iNOSY
COX-2 primerg ©|§3l9] mRNA ¥d P}
ZAFs e

FFTLAAES 2Hse AARIA nuclear
factor (NF)-#B%} %% A4 iNOSE COX-29]
ZAY BYXE 2As7] 93] 3 nuclear factor
(NF)-«B p65 (1:500, Santa Cruz Biotec) 3],
3} mouse anti-mouse iNOS (1:200, Santa Cruz
Biotec) 8] 18]iL 8} rabbit anti-mouse COX-2
(1:50, Santa Cruz Biotec) 3A|E 0|83 HAxX
A58 Qe AN,

A2} Q&Y relative intensity T3S ¢3)

induce Nitric oxide synthase

Table 2, The Primer of IL-4, COX-2, iNOS and 8 —actin mRNA

Primer Primer sequences Product(bp) {No, of ycles
IL-4 sense 5-TAGTTGTCATCCTGCTCTT-3' 404 35
antisense 5'-CTACGAGTAATCCATTTGC-3'
iNOS | sense 5'-AGACTGGATTTGGCTGGTCCCTCC-3' 527 30
antisense 5'-AGAACTGAGGGTACATGCTGGAGCC-3'
COX-2 | sense 5'-TCTCCAACCTCTCCTACTAC-3' 624 35
antisense 5'-GCACGTAGTCTTCGTTCACT-3'
B-actin | sense 5'-GGAGAAGATCTGGCACCACACC-3 840 35
antisense 5'-CCTGCTTGCTGATCCACATCTGCTGG-3'

Abbreviation : IL-4, interleukin-4; iNOS, inducible nitric oxide synthase; COX-2, cyclooxygenase-2.
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Fig. 1. The Anti-Oxidant eftects of SHE

The anti-oxidant ability of SHE were dose-dependantly
increased.

Abbreviation : SHE, Sunbanghwalmyung-eum

2. Th 2 ME B3 =3 &3

EL4 MEoJX PMA A2 93 IL-4 mRNA
e Frlsigedl, SHE #38 A8 ¥ &
gEHog Hio| ZAHY, SHE #&£E A
+ PMA A4 HHHE L4 mRNA #8330
vjel] 0.5mg/miolA 2.3%, 1mg/molX 25.5%, 1.5
mg/ml A} 40,1%, 2ng/mi o)A 52.5%7}F A8k

(Fig, 2),

Fig. 2. The inhibition of IL~4 mRNA expression by
SHE

PMA induced Il-4 mRNA expression were dose-

dependantly decreased in SHE(ng/nl) treated E14 cell,

Abbreviations: PMA, The phorbol-12-myristate-13-acetate

i IL-4, interleukin-4,

3, iNOS®} COX-29] mRNA %o 0lx&
&1

RAW 2647 M¥EoJAl LPS Aol 2l iNOS
mRNA @8 Zvlsigledl, SHE &8 A
3 se-g&roeg wyo) AN SHE 3%
£ Ag¥ LPS A=A THHE INOS mRNA 2
Heo] wld  0.5mg/mi oM 38.8%, lng/miolA]
56.4%, 1.5ng/ml oA 58.9%, 2mg/mi oM 77.3%7}
Za8 ot (Fig. 3).

W RAW 2647 AEA LPS =] o
COX-2 mRNA #¥% 37l3t%ed, SHE &8
A ¥ FE-o&og Wil #AH, SHE
222 g 3 LIPS A=A $¥EEE COX-2
mRNA 28] vjd] 0.5mg/m A 6.1%, lng/ni
i 22.7%, 1.5mg/miolA  23.3%, 2mg/mlolA]
44.7%7% 2390t (Fig. 3).
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Fig. 3. The Anti-inflammation effects of SHE (iNOS

and COX-2 mRNA expression)

The RAW 20647 cells were treated with LPS for 1
hours  prior  to the addition of indicated
concentrations(0.5-2 mg/m!) of SHE, and the cells were
further incubated for 24 hours. The LPS-induced iNOS
and COX-2 mRNA expression were dose-dependantly
decreased in SHE treated RAW 2647 cell,
Abbreviations: NF-#B p65, nuclear factor (NF)-«B
p65 ; iNOS(m), induce Nitric oxide synthase; COX-2
{m), cyclooxygenase-2,
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