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ABSTRACT

Comparative Study of 25 Herbal Formulas on Anti-Inflammatory Effect

Jin-Ah Lee, Hye-Kyung Ha, Da-Young Jung, Ho—-Young Lee,
Jun-Kyung Lee, Dae-Sun Huang, Hyeun-Kyoo Shin
Herbal Medicine EBM Research Center, Korea Institute of Oriental Medicine

Purpose: To provide the information of efficacy for herbal formulas of high
frequency, it was evaluated the anti—-inflammatory effect. In many studies, plant-
derived anti-inflammatory efficacies have been investigated for their potential
inhibitory effects on lipopolysaccharide (LPS)-stimulated macrophages. This study
was performed to examine the anti-inflammatory effects of herbal formulas of
high frequency on LPS-stimulated RAW 264.7 cells.

Methods: Anti-inflammatory activity was investigated in 25 herbal formula
extracts in vitro and in vivo. To investigate the anti-inflammatory effect in vitro
model, using LPS-stimulated macrophages, RAW 264.7 cell line. The productions
of nitric oxide(NO), prostaglandin(PG)E,, interleukin(IL)-6 and tumor necrosis
factor(TNF)-a were examined in RAW 264.7 cells, in the presence of the herbal
formulas. RAW 264.7 cells were incubated with LPS 1 pg/mL and herbal formulas
for 18 hours. As an i/n vivo, using a rat model of carrageenin-induced paw edema.
The paw volume was measured at 2 and 4 hours following carrageenin-induced
paw edema in rats.

Results: 8 kinds of herbal formula inhibited NO production by LPS-stimulated
in some concentration, but the effect of NO inhibition is weak. 12 kinds of herbal
formula inhibited PGE; production by LPS-stimulated over the 30%. Among them
Gumiganghwal-tang, Sagunja-tang, Samchulkunbi-tang, Insampaedok—-san and
Hwangryunhaedok-tang inhibited IL-6 production by LPS-stimulated but TNF-a
was not inhibited. 12 kinds of herbal formula reduced the carrageenin-induced
paw edema in rats. Particularly, 3 kinds of herbal formula(Gumiganghwal-tang,
Ssanghwa—tang and Soshiho-tang) were better than indomethacin.

Conclusion: These results suggest that Gumiganghwal-tang, Sangunja-tang,
Samchulkunbi—tang, Insampaedok-san and Hwangryunhaedok-tang have anti—
inflammatory activity.

Key Words: Anti-inflammatory, NO, PGE;, Paw edema
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inducible nitric oxide synthase(iNOS)d|
o)A ¥FE S| A& nitric oxide(NO)<}
cyclooxygenase-2(COX-2)o 2oJajA =+
Eo0]AE prostaglandin E2(PGE2)7} &
TS 2H3e o AR g
2 itk NO® NOSel 9]3) L-arginine
ZRH AAEE QEHd gz’
BNEE FolAY 9F5E FE3HY
T4 Ev WA d5d3e dRlo] He
AZ g 222 Z8307. CoX-2¢ 9
3l B == PGE:9] ¥4 non-steroidal
anti-inflammatory drugs(NSAIDs)ol ]
g A=A g, ME, FE 28 Tl
S8 FASAZ FrigEAH &4

o 41 I fo 0L o o do

0% fuH =

1Al F

Dulbecco’s modified eagle’s medium
(DMEM), fetal bovine serum(FBS),
Penicillin—streptomycin, phosphate buffered
saline (PBS)& Giboco(USA) A Z, Cell
counting kit-8(CCK-8)2 Dojindo #|=
(Japan), lipopolysaccharide(LPS), arachidonic
acid, carrageenin, indomethacin2 (Sigma,
USA) A%, Griess reagent= Promega(USA)
A%, PGE; enzyme-linked immunosorbent
assay(ELISA) kit Amersham(UK) A
%, IL-69} TNF-a ELISA kit= R&D
(USA) AlFS T3t AHEst T

2. HIE R 22EY A=
B agel g8 oE BeF A

g =

&l
Fe AYATZ BEH A gov
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EEA 7 GBS (F)RYHE
(Yeongcheon, Korea)?} (F)HMAX
(Chungbuk, Korea)olX zZ+z #9434
Th Zpzbe] Aubol| wet okAlE wi e
F oo 10uel dBele Fol FH

PN
P
CAA 247 B9 T BF

3. RAW 264.7 AXF H| ¥

AAF QAAMEZFA RAW 2647 M=
£ American Type Culture Collection
(ATCC, USA)ol A #F wrof A1833
o} RAW 2647 M¥™E 55% FBS, 1%
penicillin—streptomycin®] A7}¥ DMEM
v z]of] 37°C, 5% COz0l A Bl 3t ATt

4. NE=ZY 33

HIE kAW F2E9 AX 54S
ol 7] 93] CCK-8E #|ZAF] protocol
of e} A3t 96 well plated] 5x10°
cells/well®d] &F3F AlZo| tHlx= FheF
A FEES FEHEE At 244
b <t wgstATh. o]ojA CCK-8 &
A 10 uLE FH7bske] 4A7F 52t vl kgt
F 450 nmol A FFEE 43} dx
T3] HWE F3 A AEAE
&(% of control< AlAFstATh o] 9

e ME SAo] YEA &= Ha
TE VFo g A3

off ruz

5. Nitrite, PGE», IL-6, TNF-aZ3
2.5x10° cells/well (48 well plate) 2 &
F3+ RAW 2647 M*EE LPS(1 pg/mL)

A Nitrite &= ZA38H7] 913wl
4 A=NS 3l Griess reagentE A}
&3t AZAL] protocolell whel F7 3t
A9 FANEFLSZ NOS inhibitors!
N-methyl-L-arginine(L-NMMA)Z A}

&stAdtht.  PGE:%= 37437l 98
arachidonic acidE H= 30 uMo]
E Aga 1583 WAz & oajeF
NS FHsto ELISA kitE AH&3t4
AzAFe] protocolell  wet Z7g 8
YA ZET 2 indomethacing AF&3

gt IL-68F TNF-a2 =437 93
weF Fsde Fsk ELISA kits At
f3}e] A ZAFY protocolel] Wt IL-69}
TNF-a &< 43t

r”l

H‘I:".:

o

6. 495 =

AF 439 7 SD RE(LYAEM}
o], AE £& 23+3T, AUEE 50
+10%, 1223 Ao W eo] =45
= sttty FEAMSACA 1
FTA BA AL EE T3AIF
T3 T, SUF R AFst A%
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2k9] ol oJste] AP AME-SHATH
7. Carrageenin %4 8% 2 d

£ SD HEA 7%_‘{} ghof A
=5 1 ghkgs BFFAstaL, HEY
22z dhulct 1))l 1% carrageenin A3
2dHE 0.1 mLY FA}S e, carrageenin
FAF 2T FAF 242 FAAIZE A
3 SR=2S 8- H O 2 plethysmometer
(Ugo Basile, Italy)E ©]&3te =A43}
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=l Y5t FEAAES ALt AH
FAANZF 22 indomethacin(10 mg/kg)
S EET L A 93 FAsiATh

FEIAE = (A-B)/Ax100

A= (ERE S0 F 2o ¥y - F
5% 4% A %o PN)/(FRE 4
A el ¥3)

t-testE AFE3l BAEH B8 3

Ko p<0.06Y Aol frelidol
al

1. NO B4 oAl a7

25% Aol Ao A LPSe] 9
g NO A vlA= JFS FAstn
2} RAW 264.7 Ao LPSE 23}
AEHHSS FIAA 2, 25F AL FE
1143}04 /‘]EHH%‘W—"‘QE—‘?—H Griess
¥

E FEEHOFT NO HA4S AdAeE
Aoz Yyt 2w, 25", 4
AR, SuxgE, o ", Q=
2 gAY T 7E A I9F .
A NO S JAs= Aoz YE
Yoy FxoEAQ ade it +
Ul%%%% ExoEFoZ gA sl
Z ¥% 200 pg/mLolA LPSE =3t

z—gin} 38.82% NO AL JA3A
oY ICx #HS A& 5 US whEe

85 YEUA g dtH(Table 1).

2. PGE; A4 94 &3

25% Aol PGE2 AA oA ans
A2 RAW 2647 Ao LPSE
At dF S FIAITAL, 25%
AW FEES Ao PGE2 AAH
S =A3HTh /\gq]z:rLoi AHE-3H
indomethacine FE=2|EH0 2 PGE; A
de AdAste o= UrE} 1=
TYAEE, AvlE, W
Hg, AF B, Wﬁ}%‘, ]
e, QA=A A5 s
T 12F Aol HF & 200 ng/mL
o] ] LPSE A=3 1Zx ) 30% o)A+
PGE; A& A AHTable 1).

ot ofy

Table 1. Effects on LPS-stimulated NO and PGE: inhibition in RAW 264.7 cells.

Herbal formula

concentration NO PGE-
(ug/mL) inhibition(%)*  inhibition(%)?

20" 35.97+3.35%
L-NMMA
(NO positive control) 100 65.58:2.24x
200 74.65+1.62%
Indomethacin 2 35.54+12.89x
(PGE: positive control) 20 93.54+1.60%*
Galgeun-tang, GGT 20 24.92+1.04x -
(Gegen—decoction) 100 B 33.91£5.49+
200 - 38.82+0.57x*
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. . 2 22.08+5.12% 27.37+0.91*
f]im;jc’ e Z W‘;] ;f’gf;og.‘gg 20 30.80+1.02¢  2059+3.03+
umelqangit 200 38.82+0.77+  51.54+3.76%
. . 2 - 44.79+11.05
fGM?’ e fB )T 20 - 48.47+0,53+
wipr-decoction 200 - 36.10+3.76%
Banhabaekchulcheonma-tang, BBT 20 25.55%0. 78 23.68+9.84
(Banxiabaizhutianma-decoction) 100 B R
200 - 74.97+38.68
Bangpungtongseong-san, BTS 2 - -
(Fanglengtonogsheng -san) 20 ) N
anglengtonogsheng —san 200 - A6.6744.38%
Bojungikgi-tang, BIT 20 - -
. . 100 - -
(Buzhongyiqi—decoction)
200 - -
Sagunja-tang, SGT 2 - -
(Stiunzi-d tion) 20 - -
yunz-aecocton 200 - 20.03+4.27*
Samul-tang;, SMT 2 - -
(Siwu—d tion) 20 - -
wu—decoctio 200 B B
Samsoeum;, SSE 220 : :
(Shensu-decoction) 200 - ~
. . 2 - -
f;;jmm]’jk?”b]ffj”g’ )SK r 20 - 29.77+8.11%
CrzIuIanprLans. 200 - 57.3144.29%
Sosrtho-tang, SST 220 : :
(Xiaochaihu—-decoction) 200 93124179+ B
Socheongnyong —tang; SCT 20 B 33.75+4.39+
(Xizovinalong —decoction) 100 - 43.24+13.88
aoquuglong —decoction 200 - 41.67+2.61%
+ +
Sipjeondaebo-tang; SDT 12(;)0 26.48_0.52* 22.98_14.12
(Shiquandabu—decoction) 200 B 96.3343.40%
Ssanghwa-tang, SHT 2 - -
(Shuanghe-tang) 20 i i
vanghe-tang 200 - 67.77+2.17%
Oryeong-san;, ORS 2 - -
(Waling -san) 20 i i
uling —san 200 B B
Ohyaksungi-san, OSS 2 - -
(Wauyaoshungi-san) 20 B i
Lyaosinarsan 200 - 31.82:5.93+
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Ojeok-san;, OJS 20 R B
A 100 - -
uji—san 200 - -
Yukmijihwang-tang, Y] T 20 27.10+2.85+ -
. . . 100 - -
(Liuweidihuang —decoction)

200 - -
ljung-tang, 1IJT 220 : :
(Lizhong -decoction) 200 - 66.9140.22%
Jiin-tang; IT 20 - 78.21+35.53
(Erchen-decoction) 100 } i

refen-decoction 200 - 42.37+23.85
) 20 25.27+3.07 -
%samzaegog; sat )[P o 100 26.03+2.81%  39.43+2.87+
ensaenbaldusan 200 - 40.47+7.21
Jaeumganghwa—-tang, JGT 20 - -
e 100 - -
1vinjianghuo-decoction 200 - 369741055
Palmul-tang; PMT 20 ) 26:99+41.56
(Bawu-decoction) 100 ) )

200 - -
Pyungwi—san, PWS 2 - -
(Pingwei-san) 20 i i

200 - 23.77+3.62%
Hwangnyeohaedok—tang, HHT 220 : g?ggfgggi
(Huanglianjiedu—decoction) 200 36.78+4.35+ 48.60+11 50%

4 percent of inhibition on LPS; " L-NMMA unit is uM and indomethacin unit is ng/mL; -

lower more than 20%; *: p<0.05

3.IL-6 B A &I
NOY PGE. #4<
T S, A AE
g, QoS4 as)

oL

’

v 73 &ee 100 pg/mLol A LPSZ A=
st AFHEY 37.76% A IL(p<0.05),

AR AR 200 pg/mLol A 26.09% < A

AL (p<0.05), A& AH "L 200 ng/mL
NA 42.27% A 3™ (p<0.05)
=4S FEYEA S oY AT oF 25%
, FAFSE-2 200 pg/mlLol
Al 51.11% A8 (p<0.05) B3hE->

I

s U

AA a3yt el gkt (Table 2).
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Table 2. Effects on LPS-stimulated IL-6 inhibition in RAW 264.7 cells.
concentration(iig/mL) IL-6 inhibition(%)*

25 -
Gumiganghwal-tang 50 21.65+6.04*
(Jiuweiqiang huo—-decoction) 100 37.76+£4.87%*
200 22.79+1.34=

25 -

Sagunja-tang 50 -

(Sijunzi—decoction) 100 -
200 26.09+2.20%

25 -

Samchulkunbi-tang 50 -
(Shenzhujianpi—tang) 100 38.30+3.60
200 42.27+0.04x

25 -

Ssanghwa-tang 50 -

(Shuanghe—-tang) 100 -

200 -
25 29.63+0.90
Insampaedok—san 50 22.01£1.11%
(Renshenbaidu—san) 100 27.74+4.56%
200 21.97+0.56%
25 33.52+7.64+
Hwangnyeohaedok-tang 50 42.60+8.00%
(Huanglianjiedu-decoction) 100 26.07+1.17*
200 51.11+4.30%

 percent of inhibition on LPS; —: lower more than 20%; *: p<0.05

4. Carrageenin #% $#F =9 Had, 2", 48", AANEY,

Carrageenin #% 5% Zdof A9 sk olFH, olX”, I EL H
FHF aRs A7 95t dHle At T 12F Aol EXRFE HAAY
i A 2570 FEES 1 gkgo® 7 B Ae® Yegtoy EAF feAol
7t A5 ¥ carrageenin® 2 HH-F et A= dthFig. 1). oyk 70173
S fradete] §8 A, {247 9 4 g%, &2A5Y, Asg 5 3% Ade
AIZE Fofl el BuE SAHEAT. 1 FAh 2T indomethacin® o} ¥ =
A7 P8, AAEA", AEANE, FE A a7t AATH
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Fig. 1. Effects of herbal formulas on carrageenin-stimulated paw edema in rats.
The control group (0.1% Tween 80) and herbal formulas(l g/kg/day) were orally administered
for seven days prior to the inception of carrageenin-stimulated paw edema. The imdomethacin
group(10 mg/kg/day) was orally administered for 3 hr prior to the inception of carrageenin
—-stimulated paw edema. The paw volume was measured as described in Materials and Methods.
The data are presented as mean+S.E.M.(5 rats per group).
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