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Study of Anti—inflammatory Effect of Ohmae—hAwan Water Extract

Young-Hwan Kim, Aejin Song®, Sun Heui Sung®, Dong Yeul Kwon?, Myongsoo Chong"®*

Sehwa Health Engineering Research Institute, 1 : Department of Preventive Medicine, College of Korean Medicine,
2 : Department of Korean Pharmacy, College of Pharmacy, 3 : Research Center of Traditional Korean Medicine, Wonkwang University

Ohmae-hwan has been used to treat the symptoms of loose stools mixed with blood accompanied by abdominal

pain due to heat dysentery in Korean medicine. However,

its mechanism of action on inflammatory disease using

macrophages was not known. The author was to find out about the influence of Ohmae-hwan water extract on
expressions of NO, cytokine IL-6 and TNF-a in LPS-stimulated RAW 264.7 cell, on expressions of mRNA of iNOS, IL-6
and COX-2 and on suppression of expressions of protein of iNOS and COX-2, and was to find out about the
mechanism. As a result of the study, it was found that Ohmae-hwan suppressed generation of NO activated by LPS
depending on its concentrations, suppressed expressions of cytokine IL-6, and TNF-o and suppressed expressions of
mRNA of iNOS, IL-6, and COX-2 and suppressed expressions of protein of iNOS, COX-2. Considering the above
results, it can be known that Ohmae-hwan water extract has anti-inflammatory effect against inflammatory response
mediated by macrophages by suppressing generation of NO, TNF-o, and IL-6 and expressions of iNOS, COX-2 as it

acts on macrophages.
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1. A&
1) AJof

LPS (E. coli lipoplysaccaride)) RPMI-1640
Sigma-Aldrich Corp. (St. Louis, MO, USA)2YE J1U5t¥ 1,
FBS (Fetal bovine serum, ) ¥ 3M3A|: Gibco BRL (USA)=%
B fdstgich. =AG EolEY A7 100 m HEIYFHA =
Nunc Inc. (Naperville, USA)2XE] 1Ql5t0] AR5t ct. TNF-
o, IL-6& 84ZAFHAEA (ELISA) 7]EE R&D Systemsinc.
(Minneapolis, MN, USA)28fy J1Yst¥or, COX-2, iNOS,
MAPKs (ERK) Y9Nz x| % peroxidase conjugateddl
secondary antibody:= Santa Cruz Biotechnology Inc. (CA,
USA)o| A skt
2) oY

BEAZ (SYEMAT 4o At {FHS|H(Daegu,
Korea)ol | §-55t: &3(#E), Lul&(BER), THESR) A%
(#5%)2 digtgtoFs (Iksan, Korea)old| +Q)5tith(Table 1).

v x| =

Table 1. The composition of Ohmae-hwan

&) HES g
FE Coptidis Rhizoma 69
B8R Mume Fructus Pragparatum 4q
- Angelicae gigantis Radix 4q
B Aurantii Fructus Pericarpium 4q

3) Primer #H]
RT-PCRS 93l of2] 7§9] primerE Atgstgich. Primero]
742 thgit 2rkTable 2).

Table 2. Primer sequences for RT-PCR

cDNA Primer sequence

INOS forward 5'-AGCCCAACAATACAAATGACCCTA-3'
reverse 5'-TTCCTGTTGTTTCTATTTCCTTTGT-3'

COX-2 forward 5'-CACTCAGTTTGTTGAGTCATTC-3'

reverse 5'-GATTAGTACTGTAGGGTTAATG-3'

1L6 forward 5'-CATGTTCTCTGGGAAATCGTGG-3'
reverse 5'-AACGCACTAGGTTTGCCGAGTA-3'

B-actin forward 5'-ATGAAGATCCTGACCGAGCGT-3'
reverse 5'-AACGCAGCTCAGTAACAGTCCG-3'

2.9

1) Ag9] =AY

BN 2FEE2 BHA(18g)2 distilled water (D.W.)E
Luj& sto] 247t 28] A4 FESQL. £EAZ 0.45 pm TE
2 g s YsH S SAUEE Ao, 51 g
(28.3%)0] @olxq 4°Col BFsIYCt A 29 ZEHFL PBS
(phosphate buffered saline)o] o] AR5}tk
2) Nzu

AR]& Al NZZ (murine macrophage cell line, RAW
264.7)= 3 NEF 23ozHE st A&t (Korea

Research Institute of Bioscience and Biotechnology
American Tissue Culture Collection). RAW 264.7 |- A
A 9 S#A(100 U/mL9 penicillin G, 100 U/mL9
streptomycin)® A715tL 10%9] Ex2] LEjof ¥A (heat
inactivated FBS)Z #A7Fet &Mt RPMI 1640 vjx|oA] 5% CO:
o] &/t 7], 37°CY 2Exo 2 wjYstUt.
3) AZRESY 57

A BEAL MTS assay® ol§slgict. BEAL A A
Zo] 20 pLo] MTS(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxy
methoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, 5 mg/mL)
L BS A7 & 37°CoA 1A]7F &35t & microplate reade
rg ol8stel 490 nmolN =S st
1) NO R4%F 573

BEfA(50, 100, 250, 500 pg/mL)9] =2 XX2]st of7]
o] LPS (200 ng/mL)S Ztzt Zst -2 RAW 264.7 |25 24
AIZE dfgstET 3 S| reagent (1%
sulfanilamide, 0.1%  N-(1-naphthyl)-ethylene
dihydrochloride in 2.5% phosphoric acid solution)®t T30 2
FQ% 3 1087 AeolA WAIsCh obgat SEE 570 m
oA FZEE FAs5te ZAsIPT. A2} Qe WigAL otE4t
o] 0-70 yM& e, o] g BFECR 3o of2] AAF FFE
¥ Soll oPEAt Fe AU
5) Cytokine &3

HA RAW 264.7 MN|Z& RPMI 1640 HjX|S o]&35}o] 5x10°
cells/mLZ 243t & 24 well plated]] FZ35t1, 5% CO. T27]
oA 1842t ¥lY ST, ol% HIX|E At KA (50, 100,
250, 500 pg/mL)E 1AIZF ¢ A2t &, -3/ ot
£49 LPS (200 ng/mL)2 RAW 264.7 A|ZE AI23t & A&
BZ RSt AEEE FAANA FFES a6, &
o Y TNF-o, IL-6& ELISA kit (R&D Systems Inc.,
Minneapolis, MN, USA)E o|&sto] AMEAL mlHdo] 7IA€ ¥
wol stol e At
6) RNA £2] 2 RT-PCR

SR Qg AFZUA N0 At iNOS ¥ COX-29
mRNAWRTS Yge otus] Yste] RT-PCR oz
mRNA 23S ZARSHECH RNA @ RT-PCR RNA A|Z9] ZH|:=
100 mn A|ZHjF AAJo]] 5X10° cells/mL NZz BEx3st g, 5}
2 uF 5ot oHEs AT o] Nxo] SigAE A3t §, LPSE
Aot 24A3t 2o AmE Wo} PBSE  A|A5to] easy
blue(Intron co.) 1 mLE 7}5to] AlojA nulstyct 22=2%
£ 200 uLE Y3 oAl wytsto] 13,000 rpm, 4°ColA] 1087t
GAEAE o3, 459 400 pLo] ojAZ=2H-ES Jsto] A
YA 2sto] RNA F3g AQich. o714 Pojxl RNAY| MuLV
reverse transcriptase, 1 mM dNTP 0.5 pg& 20| cDNAE Tt
£9c}t. of7]of iNOS, IL-6, COX-2, B-actin primerS Y1
thermal cyclerE o]&3to] ZZA|Zict o]f INOSE 94°Co|A]
45%, 60°Co|A] 45%, 70°Co|lA] 18 F9F 27 cycleZ YHSA|F 1,
IL-6= 94°Co|A] 45%, 60°Co|A 45%, 70°ColA 18 =<9 27

Griess
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=
o
T
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cycleZ WF2A|F 1, COX-2+& 94°ColA 30%, 57°CoJA 45%, 7
2°ColA 30% 9t 36 cycle2 YHSA|FH 1L, B-actin2 94°CoJlA] 1
B, 57COlA 1%, 72°CoA 12 59 30 cyclez $HSAZC} o
Solxl RNAS 2% obtz2 o] &7 YEXA UV A27|2 o
olstairt.
7) Western blot £

Hjgo] B¢ AN=EZE 4S7Aste] 2-33] PBS (phosphate
buffered saline)2 A|Ast & 1 mL9 lysis buffer2 A7}5}9
3043k lysis A1 & 12,000 rpmofA 2037 AA #2]ste] Al
zo9 HE 52 AAsIY. ©WA 5T BSA(bovine serum
albumin)2 #&3}5t0] Bio-Rad Protein Assay KitS A}£3519
AUt 20-30 pg9l lysateS 8-12% mini gel SDS-PAGEZ
¥  Balsto], o|&  PVDF(polyvinylidene  difluoride)
membrane (BIO-RAD, Richmond, CA, USA)o] 200 mA=Z 24]
7t =9t transferst¥itlt. 12l membrane? blocking2 5%
skim milk7} 8% TTBS (0.1% Tween20 + TBS) £MojjA] AF
204 2417t FoF HAlsHgict. INOSY B ¢S AESH] AT
S| 2% anti-mouse iNOS (1:1000) (Calbiochem, La Jolla,
CA, USA)E COX-29 %d ¢Z ZAEs AT FA=+:
anti-mouse COX-2 (1:1000) (BD Biosciences Pharmingen,
San Jose, CA, USA)S TTBS &oA 3]A35lo] ArofA 247t
92 X171 & TTBSZ 33] AR5t 2x} A2+ HRP (horse
radish peroxidase)’t Z%% anti-mouse IgG (Amersham
Pharmacia Biotech, Little Chalfont, UK)E 1:50002.2 3]A3}
of Ar2olAq 308 F WHAIZ1 &, TTBSE 33 AJidsto| ECL 7]
A (Amersham Biosciences, Piscataway, NJ, USA)u}t ¥t3 &
ImageQuant LAS 4000 Mini Biomolecular Imager (GE
Healthcare)2 £3f &91519ct.
8) SAIEA

= A2 33 oY vRoz MAsten], HPFZAL}

Student's t-test wA¥HZ o|&sto 2 FZo] wE} HAXtBE
QRHS.EM)E L5t AlZ]pFE *p < 0.05, **p < 0.005004 =74

N g94e A3stac.
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1. BgAo] =50 uxl= FF

S0l AE=Po] dFE FeAlo Histe] Lotwr] s
MTS 242 ol&sto] Az BEES FHsA. KA 50,
100, 250, 500 pg/mLo] &2 At o FA Zi 5
H 50, 100, 250, 500 pg/mL FEO|A AEZ/Jo] YERFR] ook
HFig. 1).

2. Aol NO 340l ulxl: 3%

NO Aol tidt EHhe e Yotus] 5 Griess
assay WHe ol&stel AL vheel Fo] Exfst: NO2—of Fe)
2 &35tk BEAL 50, 100, 250, 500 pg/mL HestAe
W NOAHol 55 oEHoR Zast: A WAL 53 B

MR 250, 500 ug/ml2. H2Z 39, NO Aol JHHEY g4t
g P BACkFig. 2).
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Fig. 1. Effect of Ohmae-hwan on cell viability in RAW 264.7 cells. Cell
viability was evaluated with the MTS assay. Data represent the means +
S.EM. of duplicate determinations from three separate experiments.
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Fig. 2. Inhibition of LPS-induced NO production by Ohmae-hwan. The
cells were treated with Ohmae-hwan at indicated concentration for 1 h,
and then stimulated with 200 ng/mL LPS for 24 h. NO release was
measured by the method of Griess assay. The culture supernatant was
subsequently isolated and analyzed for LPS treated group. Statistical
significance: *P<0.05, **P<0.005, when compared to the LPS treated
group. Significant differences between treated groups were determined
using the Student's t-test.
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Fig. 3. Effect of Ohmae-hwan on the productions of IL-6 in
RAW264.7 cells stimulated with LPS. The cells were treated with
Ohmae-hwan at indicated concentrations for 1h, and then incubated with
200 ng/mL LPS for 18 h as described in materials and methods. The
culture supernatant was subsequently isolated and analyzed for LPS
treated group. Statistical significance: *P<0.05, when compared to the LPS
treated group. Significant differences between treated groups were
determined using the Student's t-test.
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3. BfgAol €% &Y Cytokine IL-69] H@o] 0jX]= FF

RAW 264.7 N|Zo] LPSS A2]sld2 o, FAAZo] H|5}o
IL-69] AA=Fo] FAs] Z71619ct. BMAS 50, 100, 250, 500
pg/mL Ag o= IL-69] BAFo] LPSE A3t AzHc}
Gashes 42 FUsHTHFig. 3).

4. BHgAol @%5 oY Cytokine TNF-a9 W U]x]:= P&
RAW 264.7 N|Zo] LPSS A2]sld2 o, FAAZo] H|5}o
TNF-a9] AjAako] 22A35] ’—‘-7]—5’]—04[2]- sHA19E, B#AES 50, 100,
250, 500 pg/mL A25t¥E o TNF-a9] dFo] LPSE A2
g AzHT 5= ﬂ%ﬁ.ﬂi Baste e FRlstAtHFig. 4).
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Fig. 4. Effect of Ohmae-hwan on the productions TNF-a of in RAW
264.7 cells stimulated with LPS. The cells were treated with
Ohmae-hwan at indicated concentrations for 1h, and then incubated with
200 ng/mL LPS for 18 h as described in materials and methods. The
culture supernatant was subsequently isolated and analyzed for LPS
treated group. Statistical significance: *P<0.05, **P<0.005, when compared
to the LPS treated group. Significant differences between treated groups
were determined using the Student's t-test.

5. B0l iNOS] mRNA 2] njie F3F

FHEA9] INOS mRNA o] tfgt aaks Fopur] 9fst
o RT-PCRZ £3¥stich. 1 Zak, LPS Ao 93 F7td
INOSO] mRNA L2 BigALS 50, 100, 250, 500 pg/mL =2
stgle W dAEE Fde FAT 4 AUHFig. 5).

6. Bigho] IL-62] mRNA o] O]z g3k

B#Ho] IL-69] mRNA I@o] dfgt a5 gotrr] 95|
RT-PCRE £3J3 ZAw, LPS x2lo] 93] Z7t¢ IL-69] mRNA
2 BfAS 50, 100, 250, 500 pg/mL A2|tPL ©w ok7t
ste F4E Bgon, 535 B#HR250, 500 pg/ml oA A
AE FU9F & AUAtH(Fig. 6).
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Fig. 5. Effect of Ohmae-hwan on the mRNA expression of iNOS in
RAW 264.7 cells. The cells were pre-treated with Ohmae-hwan as
indicated concentrations for 1h, and then incubated with or without LPS
(200 ng/ml) for 24h. The mRNA transciption of INOS level was assessed
by RT-PCR. representative RT-PCR data of at least three separate
experiments are shown. **P<0.005, when compared to the LPS treated
group. Significant differences between treated groups were determined
using the Student's t-test.
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Fig. 6. Effect of Ohmae-hwan on the mRNA expression of IL-6 in
RAW 2647 cells. The cells were pre-treated with Ohmae-hwan as
indicated concentrations for 1h, and then incubated with or without LPS
(200 ng/ml) for 24h. The mRNA transciption of IL-6 level was assessed by
RT-PCR. Representative RT-PCR data of at least three separate
experiments are shown. *P<0.05, when compared to the LPS treated
group. Significant differences between treated groups were determined
using the Student's t-test.

7. E#§HO] COX-29] mRNA dHo] n]x]: 3

Bt COX-29] mRNA wHdo] tjst 532 Yotws] 9s}
o] RT-PCRE 4343t A}, LPS ®2]o] ol Z715]ojzl COX-2
o] mRNA Z@e E#AS 50, 100, 250, 500 pg/mL 2] Ald]
AAlEle S A & ATHFig. 7).

8. BHgho] iNOSQ| protein ¥do] 0]%]

B INOSY wdo] bRl FF2 ] 9]5to] Western
blottingS 4#3§5t¥ct. 1 ZAxl, LPS Ao 2Jsto] Z 7= o7l
iNOS9] wrde E#ghg 50, 100, 250, 500 pg/mL &2] Alo] &
L gEARor AdAEE FFe AT 2+ AATHFig. 8).
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A1}, LPS 2o 9Jste] &
50, 100, 250, 500 pg/mL %2
3] A

Western blottingg AJ3¥5tict. 1
7hg COX-29] ¥ Righg
Al ZA2FEE Uerdlen, 5§35 S8R 500 pg/ml 54
He Ade FIT 4 AUH(Fig. 9).
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Fig. 7. Effect of Ohmae-hwan on the mRNA expression of COX-2 in
RAW 264.7 cells. The cells were pre-treated with Ohmae-hwan as
indicated concentrations for 1h, and then incubated with or without LPS
(200 ng/ml) for 24h. The mRNA transciption of COX-2 level was assessed
by RT-PCR. Representative RT-PCR data of at least three separate
experiments are shown. *P<0.05, *P<0.005 when compared to the LPS
treated group. Significant differences between treated groups were
determined using the Student's t-test.
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Fig. 8. Effect of Ohmae-hwan on protein expression of iNOS in
LPS-stimulated RAW 264.7 cells. The cell were pretreated with
Ohmae-hwan for 1h, and then incubated with LPS (200 ng/ml) for 24h.
Detail methods were described in Materials and Methods. Representative

Western blots of at least three separate experiments are shown.
**P<0.005, when compared to the LPS treated group. Significant
differences between treated groups were determined using the Student's
t-test.
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Fig. 9. Effect of Ohmae-hwan on protein expression of COX-2 in
LPS-stimulated RAW 264.7 cells. The cell were pretreated with
Ohmae-hwan for 1h, and then incubated with LPS (200 ng/ml) for 24h.
Detail methods were described in Materials and Methods. Representative
Western blots of at least three separate experiments are shown. *P<0.05,
**P<0.005 when compared to the LPS treated group. Significant
differences between treated groups were determined using the Student's
t-test.
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A7l A&Xoz wuED YHd. Be
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ol21gt KEU|7] 2749 A2 phospholipase A29] &/do
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NO ¥4 oz olojx|A . d¥igoz NOo P42 4
E2lots FolAY F%Z AAAIIE Fo3 d4ZZ AW, LfE
FEfoA INOSO] o] 2t} FdE NO+= & £y, #35 59
REYSS FXAIZ #0 ohat KEUAR /LS FX5d
KIES AT E Zoz FYA Yo,

RAW 264.7 M ZoX E#Ho NO A4 Asjges st
ZAil LPS2 G55 RAW 264.7 JJZo|A NO AMAo] = o&A
o7 3A AANEH UL

NOE A5t st INOSE= HAd = N=E Yo EAIsHA] ¢
O} 4ot SEEHW FARE 59 oFo NOE sy, ABdd
NO+= ¥a|xQl e, ANz=Y, =AY 53 22 A
folgt Zg-g yepdch J2ln ZAEAEOA INOSe] 9l5] A3/
g NOE & Baby, 25 59 KEWSS FMAZ #ut oy
2t JHEUZNAS] LS FXot] KES A7 Aoz &

AR ey,

olo] wia} iINOSS] mRNAS} protein9] W@ golr7| 9la}
o] Western blotg £3§3t Zat LPS A2|o] 9J5] A=+ iNOS
mRNAQ} protein HPL =z OJFEXROZ AR t
ol d=mj/=Ael iNOSO W e oxsta] iNOSO| 9laf A8
g NO:= ¥ &9, #5 59 E5932 AAiste e
A5t 52 Aladtty &

Coxe Fast A2
prostacyclin, thromboxanes 5& Z35}= prostanoids 4
Tojst= gaolct. COXol: COX-1it COX-27F EAjsted]
COX-12 A4S xA3s17] 93t prostaglandin /o] Thojst
2 COX-2+ FEUS oA Z/dstd tiAAzo o5 54t
2.5 uj7fsl= prostaglandin o] oSt B ¢ LoA L
LPSZ A 2]&d RAW 264.7 N ZoA Sighe COX-29 mRNAS}
protein®] WAL & oJFEXo2 At YA TASHYLC

ot GFuA WA YL Al FEFESE 1AL Al

==
0%
tjo
mo
4>
)

2
fu)

o

ox 4
)
i)

uj7§AQl  prostaglandins,

- a2
A}t Qict.

ZEXOoZ BigA FFEE2 AxU9 HAZTAH dAES
dAstA dAlst= &7t Qo] BAe FESERE EIFT £
AL} ol SRS T FAFAS ABAE FEF 4+ A&
2428 38 ZAAS ¥ £ 9dof, oo O3t de 22 ARt
I g stajat Azt

4 £

REAY 852 FotR7] ¢Jsto LPSE =g A ZAA

FRzaNE AT A o3 Z2 4822 99t
2 LPSE =9 HANRZA NO9 S

Fict.

BlA 25882 LPSE f=d CAAMZEA cytokine
IL-6, TNF-a9] ¥@#-3 JA5t%idt.

BN 25582 LPSZ {59 JANZAA iNOS, IL-6,
COX-29] mRNA TS AA5IAT.

BN 23322 LPSE G&E" AN EA iNOS,
COX-29] protein ¥d-S A5t

ojgt 72 A Hol BiI EXEELS AN g5t
o] NO, TNF-a, IL-69] A1} iNOS, COX-2 LS Adxgoz
A ANZE j7fE 3t gZer3o] FEZzEIT YSS & +

9ick.
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