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Anti-inflammatory Effects of New Herbal Formula
Cheongyeoungkeumyeum
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School of Korean Medicine, Pusan National University, 1:Department of Anatomy, Wonkwang University,

2 Department of Herbology, College of Oriental

The purpose of this study is to verify the anti-

Medicine, Sangji University, 3’ Sonimedi Co. Wonju City

inflammatory effectiveness of Cheongyeoungkeumyeum(CYK)

including seven herbal medicines of that major effectiveness is to clear heat, to relieve fire toxicity and to clear

damp-heat.

species(ROS), nitric oxide(NO) cyclooxygenase-2(COX-

To evaluate anti-inflammatory effectiveness of CYK, we measured the production of reactive oxygen

2) and in TNF-a LPS-activated Raw 264.7 cells. Cell viability

was determined by MTT assay. The concentrations of ROS and relative level of NO were measured with DPPH assay
and Griess reagent, respectively. COX-2 and TNF-a were detected by enzyme immuno assay(EIA) and enzyme-linked
immunosorbent assay(ELISA). As a result, we found that CYK suppressed LPS-induced ROS and NO production in

a dose-dependent manner. Also CYK significantly inh

ibited LPS-induced COX-2 activity and the release of TNF-c.

These results indicate that the CYK may have an anti-inflammatory agent for the treatment of various inflammatory

disease.

Key words : Cheongyeoungkeumyeum(CYK), ROS, NO, COX-2, TNF-qa, LPS, Raw 264.7
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TR, P, GIAE, RO, VI
12 7102 1089 840 g& AHsta] =
ST S = 73)2 8400 ml H7lsta ALolN xS
F%7] (SM35-EP, 2UH|thE 447t B¢t 5% %ok 1 W
A 50 vlolAZv|E Z7]9] FHER]A (cartrige)d DA ] o7}
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Table 1. Composition and Contents of Cheongyeoungkeumyeum

(CYK)

Korean name Composition Pharmaceutical name AN St
LR 18 g Arctii Fructus LTC4, LTD4, LTE4
=28 15 g Lonicerae Flos ERK1/2, PI3K
B A T 1249 Dictamni Radicis Histamin, LTB4, iNOS,

Cortex COX-2
SELIm 124 Morus Cortex IL-4,IL-5, IL-13
=99 12 g Phyllostachys Folium IL-2, antioxidant
Shx . ' iINOS, COX-2, p38,
AL 949 Glycyrrhizae Radix ERK1/2
o 69 Forsythiae Fructus Antioxidant

LTCA(Leukotrien C4), LTD4(Leukotrien D4), LTEA4(Leukotrien E4), LTB4(Leukotrien B4),
PI3K(Phosphatidylinositol 3-kinase), ERK1/2(Extracellular-signal-regulated kinase 1/2)
2. ANl &

F o gAMEFQ RAW 2647 M EE ATCCEHE )3}
#“ow 10 % inactivated fetal bovine serum (GIBCO) & 1%
penicillin - streptomycin®] Z3¥ Dulbecco’s Modified Eagle’s
Medium (DMEM, GIBCO)S #{FH 0.2 37 CellX 5 % CO, &
el Al Fet At

3. AX AEE

Raw 264.7 M EZE 96 well plateol] well T 1

Sk 24417 <t vk £ 10, 50, 100 ug/ml

10*7)

fu

M

oL AN

1T

N

q J

>

X
3 FER
Al sto] 48 A1 7HE 3t vl et ATk W gFd S Fdst
3 o5 PBSZE 13 A& 3dtal, MIT €44 0.5 mg/ml]
100 ul & A %7}8}04 4 N5k 37 T, 5% CONA Hj %
st okol S tH-& DMSO( Sigma, 200 ul)
2 Hr)lsta shaker°ﬂ A 1087 o] & & ELISA reader®

540 nmel X FHEES 2% zE4RE e B4

]

=0

=2

2

h:‘:i

=

R EERE P

o7 AME A

Cell viability(%) = AT/AC x 100, AC-absorbance of control,

AT-absorbance of tested extract solution.

4. DPPHel 93 AF-f2kaett] ZROS) A5 H7}t
Afatattd 2A4% H7PES Bloise] WV F3}d]
AA BT A8 E 96 well plate®] 7} welloll 100 ul¥ ¥ i1 0.1
mM DPPH( Sigma) €& 100 ul & 713 ©-& 37 ColA 30
2+ Wx)3 & ELISA reader(BioRad iMavK)E ©]8-3l 540 nm
AX FAEEE FAAY AFdasdud 275 tF T4
o2 At

DPPH radical scavenging activity(%) = [(AB-AT)/AB] x 100,
AB-absorbance of blank sample, AT-

extract solution.

absorbance of tested

5. Nitric oxide (NO) &4
kA A slr] A 24 well plated] 5 x 10° /well &

BZ23la te&d 2 A9 A S serum free media® WA T

oF 8AIZt LS FHAAT. W wWiAE AAT F fresh
serum free media 500 ul/wellS ¥l A E TEEZ 715 &
s

Lipopolysaccharides(LPS, Sigma) stock solution (100 ug/ml)<
25 ul/well A F 16417t v Fotitt. Wl Fd 4502 96
well platedl] 100 ulg %713 59 Griess reagent(Sigma)100
7hska 30 #7b deolA ) E}ﬁ PR
microplate reader?] 540 nmolA &%

4 Y NO9 F=(uM)E NaNO, E%%“-"J
Axtst A

ALo

uls P AL E

o=

6. Cyclooxygenase-2 (COX-2) &4
Amersham Prostaglandin E2 Biotrak EIA Kit (Amersham
Cat No. RPN222)E o|8&3ld COX-29 %S FHAH39T
sheep-anti-mouseZ F A g] H Q)= plateol] T8 0.2 843}
o] AZ¥ PGE2Z ml% 50, 100, 200, 400, 800, 1600, 3200 pg
EFE&AT o} 18h LPSE M H wiAE 77 50 ul¥ loadig 3t
Atk 84 ¥ mouse-anti-PGE2 50 ul, HRP-conjugate buffer 50
& F71Z loading¥ 1413t Bl gt ok A4 714 (TMB sol)
o 307t vl et HAEH (Stop sol)S 7FeHE 30&]Hiell
ELISA reader 450 nmol|A] =33} 3Tt

7. Tumor necrosis factor-alpha (TNF-a) 7%

Diasource TNF-a ELISA Kit (Diasource Cat No. CM(C3013)
protocoldl] we} Z43tAh LPS 2| & 18A17H% #j A& 200
ul #3}t9] incubation buffer 50 ul®} 7| Antibody7} Z& = o
A= 96well platedl| A F2ol A 2A17F WESAI AT U TS
anti-TNF-a-HRP 1A17F A3tk A% 71889 (TMB sol)
100 ulE M s F 2023 Aol A vt x| & A (Stop
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BE 34 49 3§1 ‘ﬂ'%iﬂ EHAA Al E%% o
%39 ¥ (mean)d & AT
7ke] A}o]= Graph Pad Prism program ©] Student t-test —% I
g3t pgko] 0.05 oJ3tdl A5 FoAel e AR AAF
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LAE AZEE PXE I

CYKol &gk RAW 264.7 Al 39| ROS ¥ NO A47H471 Al

ZEA0 7108 AJAAE Fotr 7] 3te 10, 50, 100 ug/ml=
A 2] et 24A17F & MTT assayEs A3 AEZAEES 573
stack AP AH ol Hske] 99+4.6 % (10 ug/ml), 96+1.7
% (25 ug/ml), 96% 4 % (50 ug/ml)2] AL FELE e
}(Fig. 1).
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Fig. 1. Effect of CYK on viability of RAW 264.7 macrophage. RAW
264.7 cells were treated with CYK and the cells were further incubated for 48 hr.
Each bar represents the mean = S.D. from three independent experiments and
shown as percentage cell viability compared with the untreated control cells.
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Fig. 2. Effect of CYK on LPS-induced reactive oxygen species
production in RAW 264.7 macrophage. Each bar represents the meant
S.D. from three independent experiments and asterisks indicate significantly
different from treatment with LPS alone (x P< 0.05, = P< 0.01 vs LPS alone)

2. RAW 264.7 Al £ ROS AAd m2= 3
LPSZ %% Raw 264.7 A|Zo| 4 ROS AAAEE =435}

SOALAA PIA = T

7] ¥8ke] CYK 10, 50, 100 ug/mle] F=2 X 2|3le] M=
ROSY¥E =433tk LPS ol A& control ol Hlmdle] 9]
A A E71ekged, CYK A FelA 88 % (10 ug/ml), 73%
(50 ug/ml), 51% (100 ug/ml) ROS A4S A3} th(Fig. 2).

3. NO A4 wA& I

CYK9] 10, 50, 100 ug/ml< *2]3t Raw 264.7 AHIEol|A|
NO A4 &35 AHE A 27% (10 ug/ml), 38% (50
ug/ml) % 42% (100 ug/ml)] A EZFAE e AThFig. 3).
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Fig. 3. Effect of CYK on LPS-induced nitric oxides production in
RAW 264.7 macrophages. RAW 264.7 cells were treated with CYK and the
cells were further incubated for 16 hr. The concentration of nitric oxide in culture
medium were measured as described in the methods section. Each bar represents
the mean =S.D. from three independent experiments and asterisks indicate
significantly different from treatment with LPS alone (v P< 0.05, * P< 0.01, = P<
0.001 vs LPS alone)

4. COX-2 Al v A= I

Arachidonic acid cascade®]A] prostanglandin & 95w/l
AAE A= T2 AA] COX-290 gk CYKe axE 4
HHokth I A LPSe| 93] =¥ COX-29 7S CYKe
Aol o3 67% (10 ug/ml), 72% (50 ug/ml) 2 76% (100
ug/ml)Z e THFig. 4).

130 -

COX-2 adlivity (%)

10 50 100
LPS - + + + +
CYK (ug/mi)

Fig. 4. Effect of CYK on COX-2 activity in LPS-induced RAW 264.7
macrophages. The activity of COX-2 were measured at 18 hr after treatment of
cells with or without CYK. Each bar represents the mean + S.D. from three
independent experiments and asterisks indicate significantly different from
treatment with LPS alone (x: P< 0.05, *» P< 0.01 vs LPS alone)

5. TNF-a Aol nX]& 93
LPSol| 98} H=¥ TNF-aE CYK 100 ug/ml FEolA gt
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Fig. 5. Effect of CYK on TNF-a release in LPS-induced RAW 264.7
macrophages. Production of TNF-a was measured in the medium of Raw 246.7
cells cultured with or without CYK. Each bar represents the mean + S.D. from
three independent experiments and asterisks indicate significantly different from
treatment with LPS alone (» P< 0.05 vs LPS alone)
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