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Anti—inflammatory Effects of Jema—sunghyangjungkisan and Yeoldahanso—tang

Eun Hyoung Shim#, Sooseong You, Hoyoung Lee

KM Fundamental Research Division, Korea Institute of Oriental Medicine 483 Expo—ro,
Yuseong—gu, Daejeon, 305—811, Republic of Korea

ABSTRACT

Objectives : Jema—sunghyangjungkisan (JSGS, Jima Xingxiang Zhengqi san) and yeoldahanso—tang (YDHST, Reduo
hanshao decoction) are traditional herbal formulas which commonly used to prevent and treat stroke in traditional
korean medicine, However, JSGS and YDHST extracts have not been previously reported to have anti—inflammatory
effects. Therefore, We measured the anti—inflammatory effects of JSGS and YDHST extracts on lipopolysaccharide
(LPS)—stimulated murine macrophage cell line, RAW 264.7 cells,

Methods : To investigate the anti—inflammatory activities of JSGS and YDHST extracts, tumor necrosis factor—alpha
(TNF—aq), interleukin (IL)—6, nitric oxide (NO) and prostaglandin E; (PGE;) were examined in RAW 264.7 cells with
LPS of 1 ug/mé,

Results : JSGS and YDHST extracts did not have any cytotoxicity in RAW 2647 cells, TNF—a concentration decreased
49.67% at 500 ug/ml by JSGS but, YDHST has no statistically significant effect at all concentration, IL—6 accumulation
on JSGS and YDHST extracts in LPS—stimulated RAW 264, 7 cells reduced 22.03% and 41,44% at 500 ug/m{ respectively,
In addition, JSGS has no inhibitory effects on NO accumulation and YDHST reduced 10,08% at 500 ug/ml. Moreover,
JSGS and YDHST treatment does—dependently reduced the PGE; production, In particular, YDHST (500 ug/ml) extract
was more effective compared with 10 ng/ml of indomethacin which is the PGEs positive control,

Conclusions : Our results suggest that treatment of JSGS and YDHST extracts decreased the LPS—stimulated
inflammation, Therefore, in the present study, we demonstrated that JSGS and YDHS may be used as a potential

anti—inflammatory therapeutic agent,

Key words : Jema—sunghyangjungkisan (Jima Xingxiang Zhengqi san), Yeoldahanso—tang (Reduo hanshao decoction),
Lipopolysaccharide (LPS), RAW 264.7, Anti—inflammatory
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inducible nitric oxide synthase (iNOS)oj 2JajA] BA ==
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A2l RAW 264.7 N|ZE 0]43}o] TNF—q, IL-6, NO L
PGE, 5 934 AlolE7kl § a3mirjele] A4Fe
AFozH 7 Aol et FAZF Aol e Hlm £A5
et

I. A= 94y

1. Ao

Dulbeco’s modified eagle’s medium (DMEM), fetal
bovine serum (FBS), penicillin—streptomycin (P&S),
Dulbeco’s phosphate—buffered saline (DPBS), trypsin—
DTAE  Gibco BRL (NY, USA)A FY3AT
Lipopolysaccharide (LPS), NG—methyl-L—arginine (L—
MMA), indomethacing Sigma—Aldrich (MO, USA)°j|A]
Fstg o, Ao AFE3SE Cell counting kit—8 (CCK—8)
2 Dojindo Laboratories (Kumamoto, Japan)ojlA, Griess
reagent™= Promega Corporation (Madison, WI, USA)oj|A],
PGE; ELISA kit Amershame (UK)o|A, TNF—a ¥ IL—-6
ELISA kit& Invitrogen Co.(Camarillo, CA, USA) A&
TYste] AHESHETH

=¥

2. #F2E9 A=

Ao AHH FAf= SUBE (Daegu, Korea)oll A ¢
st} ARIL 7 3 AgstAth (Table 1), Z- Adbo] what
I E wiEst & oA FAY 1089 Aot SFFE A
7kl 100°C oA 2417 B2t FYeRSFEH (COSMOS—
60, Kyungseo Machine CO. Incheon, Korea)2 E3dlo]
E5AL, FEHL sieved AHESIY] TEHHY & ¥ FEAX
(PVTFD—lOO, ilShin BioBase, Daegu, Korea )3}o] —70C
oA B@stHTt,

Table 1. Composition of Jema—sunghyangjungkisan and Yeoldahanso—tang.

Prescription Herbs Original region Company Amount (g) Yield (%)
Agastachis Herba Korea Omniherb 6.00
Perillae Herba Korea Omniherb 6.00
Arisaematis Rhizoma China Omniherb 6.00
Aucklandiae Radix China Omniherb 4.00
Atractylodis Rhizoma China Omniherb 4.00
Atractylodis Rhizoma Alba China Omniherb 4.00
Fraxini Cortex Korea Omniherb 4.00
Pinelliae Rhizoma China Omniherb 2.00

Jema—sunghyangjungkisan 22.49

Citri Unshius Pericarpium Immaturus China Omniherb 2.00
Arecae Pericarpium China Omniherb 2.00
Cinnamomi Cortex Vietmam Omniherb 2.00
Zingiberis Rhizoma Korea Omniherb 2.00
Alpiniae Oxyphyllae Fructus China Omniherb 2.00
Glycyrrhizae Radix China Omniherb 2.00
Zingiberis Rhizoma Recens Korea Omniherb 2.00
Zizyphi Fructus Korea Omniherb 4.00
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Prescription Herbs Original region Company Amount (g) Yield (%)
Puerariae Radix China Omniherb 16.00
Scutellariae Radix China Omniherb 16.00
Angelicae Tenuissimae Radix China Omniherb 8.00

Yeoldahanso—tang Raphani Semen China Omniherb 8.00 20.00

Platycodi Radix Korea Omniherb 8.00
Cimicifugae Rhizoma China Omniherb 8.00
Angelicae Dahuricae Radix China Omniherb 4.00

3. AlZujek

oA thAA|3EQ] RAW 264.7 M|EZE+= American Type
Culture Collection (ATCC, Manassas, VA, USA)olA £
3R 5.5% FBSE 1% P&S7F 718 DMEM HijA|E AR
skof 37°C, 5% COp 271 el 4] vl FstATt,

4, N1254

ZF Aol ME2=4dE S§4317] 9t CCK-8 kitE ©]&
AT RAW 264, TAIZE 3 x 10° cells/well2] D=2 96
well plateo] 253t & A Z7} confluentdt AEl7} =21 o
Zizke] AUFS H= (0, 10, 20, 50, 100, 200, 500 or
1,000 ug/m))E Aot 24A7F F<t wigFath, ko]
¢rH Nxzo| CCK-8 88L& F7tsto] 37C, 5% (v/v) CO2
ZAA 4A17E S<t wljokst & microplate reader (Benchmark
Plus, BIO—RAD, USA)E ©]&3}t9] 450nmolA TZ=E
SA5ta 277k v g ot A AEZYEE (% of
control)=& At £ AE2 AlzE4do] et g+
i FEE V&R APt

5. Z+ Ao]l @& TNF—-q, IL-6, NO ¥ PGE;

A =3

RAW 264.7 AJZE 2.5 x 10° cells/well®] YEZ 48
well plateo] £33 & AZ7} confluentdt AE7l =S
o LPS (1 ug/m0)t TA A& F=E=2 A2lste] 2443t
B wiFata wiek AE ol EH|EE I35 AtolESt
9l ; TNF—a 9 IL-63} gZuj7i¢lz}t; NO % PGE.9] &
HZFS 235ttt TNF—a ¥ IL-6 AAHF 42 ELISA
kitS /\Plﬁ}oi Az o] e et £45+9.2™ NO
ABREE 457 918t Griess reagent®: ©]&3t5oH

nitric oxide synthase inhibitor?l L-NMMAE YA =+
© 2 ARESHT A Wl EAist= PGE: A4%E 435t
7] 984 PGE; ELISA kitE AHEstgon JAPgRZoR

indomethacing AHE3} T}

6. A=
7+ AYAIE= SYSTAT ver, 13.0 (SPSS Inc. USA)Z o]&
slo] BA5tg o, F (mean) = FFLX (SEM)E 7]
stEth ZF ARATY] §o4 AFL Y RAEN R
H)W gt & Bonferroni multiple comparison method< ©]

&3ko] p<0.059] R4 A5

m. 2 I

1. A8 E4E7}

ZF Aol tigt AlZEAS &9213t7] $3te] CCK-8 assay
£ APt RAW 2647 ME ZF A =4 (0, 10,
20, 50, 100, 200, 500 and 1000 ug/m¢)2 25t 2=}, A
ol AMEEE HFE (1000 wg/ml)7HA] AlEZEAo] Yl
o3kt (Fig, 1), olAe] AFE vigo 2 MEZEAo]
ERR] 9= 62,5, 125, 250 E 500 ug/mlQ =2 A=z
AL AAste 2 Aol gt B5-S Bt

2. Auo] @54 A|EFI1e] Aol ulAl FFF

RAW 264.7 Ao LPSE ©o|-83to] dF8HeS F=3dkL
ZF s FEEE AEste Aol TNF-o ¥ IL-69 A
Aol nXe FIFE ERlEtAt AF AT, TNF-ae= BT
(1.93+0.37 ng/m¢)3}t v|wste] LPSE A3t K=ol A
oF 6,58 (12.59+1.19 ng/ml) F7F3tAth AukgdFA 714k
2 500 ug/meollA 49.67% (7.29+1.42 ng/m0)7} FAsta
(p<0.05), T2 FEAAE BAH F24o] o drkgt
22 BE FROA BAYORE Foit g el
RAt (Fig. 2A).

IL-6 AAFS ZAT (0.28+0.28 ng/ml)T v w5}
LPS §=7olA oF 1508 (41.51+0.42 ng/ml) Z7}8t=
A& Flsteh, AntdFY 714 500 wg/meelA 22.03%
(32.43+3.80 ng/m0)7} #A3kaL (p<0.05), hE FE=lA
= BA4 f940] flgen, dotdtag-2 500 ug/meellA
41,44% (24.43+1.39 ng/ml)7} ZA8k (p<0.01), RE
FroA SAA F4d0] ATt (Fig. 2B).
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Fig. 1. Cytotoxic effects of Jema—sunghyangjungkisan (JSGS) and Yeoldahanso—tang (YDHST) in RAW 264.7 cells. Cells were treated with
JSGS and YDHST from 0 pg/md to 1000 ug/ml for 24h. Cell viability was measured by CCK—8 kit by measuring the absorbance at 450

nm. The data are mean values of three experiments mean + SEM.
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Fig. 2. Effects of Jema—sunghyangjungkisan (JSGS) and Yeoldahanso—tang (YDHST) extracts on LPS—stimulated inflammatory cytokines.
The TNF—a (A) and IL—6 (B) concentrations in supernatant were evaluated by using ELISA. The data are mean values of three experiments
mean + SEM ; ##(0.05 compared with control (no LPS—stimulated). *P <0.05 ; **P {0.01 compared with the LPS,

3. A¥o] NO Aol v|X|= 4&F

ko2 AN E RAW 264,79 LPSE H7Iste] g5uks
S =39t FAYRFE LR AFESE L-NMMAE= 25, 50,
100 € 200 uM9] F=2 At AnpdeFy7iita dokgt
282 FEHE A ¥ NO AAZFE SHsHAth 492
T, At (0.00+0.14 uM) I} vt LPSE A d f=
=9 NO Aol oF 804 (80.17+0.67 uM)7t S7kghe
gelstant, FAYRTE L-NMMAE 200 uMol|A oF 74%
(21.04£0.78 uM)E NO =S AAstdtt, 2, Ant
714 BE FEolA FAA f9/440] YErHA] 98k
ow, dogagE= 500 ug/mrzow NO AAlEFo] 10.08%
(71.19£1.80 uM)7h Z4askarl (p0.05), g F=olA=
FAA ool ¢l g ﬁ?‘ﬁt} (Fig. 3).

© o 3}
L ==1

4, H4lo] PGE,; A ulx& F3F

LPSE ¢%%hgo] =8 RAW 2647 Al Zo| Auta ey
714 oA geE FEHEE AHEstal FAHRTECER
indomethacing 1,25, 2.5, 5 ¥ 10 ng/m(9] =& A
sto] vkt & A5l o]835te] PGE, TS EIskHch.
AAA7, B (0.20£0.02 ng/me)T} Bl ste] LPSE A
28t F =72 PGE; Aol <F 558 (10.91£0.71 ng/ml)
Z7FHE ERletnt. FAd=27?] indomethacing 10 ng/ml
oA PGE; BAHFS 2F 83% (2.04+0.34 ng/ml) JAstE L
Ao AHEE BE EToA PGE, BAFS SEoEFHo2
A2kt (p<0.01). AMFIFE 714 500 ug/meAl 40,85%
(6.54+0.28 ng/ml), EcFeta8E= 500 wg/méolA 99.51%
(0.25+0.04 ng/m)) 2 PGE; A& JAA L™ (p<0.01),
F A9 ICso= AUHIFY 7|4 686.46 ug/ml, FThdta
Fe 110 ug/mZ FBristhsgtol Xﬂﬂwﬂﬂﬂwﬁu} PGE;
A Bt =5k ERISt AT E3), Frhdag-2 500 ug/me
Lo FANRFLLZ AESE indomethacin (10 ng/md)
X} PGE; A4 A&7t ¢t (Fig. 4).
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Fig. 3. Effects of Jema—sunghyangjungkisan (JSGS) and Yeoldahanso—tang (YDHST) extracts on LPS—stimulated NO in RAW 264.7 cells.
The data are mean values of three experiments mean + SEM ; ##{0.05 compared with control (no LPS—stimulated). *P ¢0.05 ; **P €0.01

compared with the LPS.
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Abgo] A E o] 7+ B9 7|8AF
A A A = AR FF, ], RS Y 90
o[ FAAEZE, THAS}, BNt 5 thAHIAR o] TSt A
ol o]2jgt Agto] o5t WF F FHOlA =4 vehdth=
A7 TIt Jeb? EF HFe AFstH oz gaAgA
gt Addol &1, @3 9 239 GFNHEE op|Ett
A Yo, B Ao dE & Aurel Aubd A
7] Akt %E}E}/\E""ﬂ 3t FEE agE sty Yste] ot
2 AN EZEF2 RAW 264,75 LPSZE F&5t9 459
AR in vitro 2R A AFHAJNAES A aT e 2t
Aol H|A = FEFE v wkLA}; SFGIT

AERESo] dojud EFAAEC] 4%} =L 0|2 15ty
A o, 3, £F 59 Al veidt ol=g dF

v A Bl s oA Rt AA W HEFRESo
HRestA =HH ZAEA Y gy, T4, &, HAHEAE 5 o
T A delol A M ZE AN GF
S $a3 982 3= AIZ2ZH NO, PG, leukotriene %
S Al BRI & AJ4bstal Eulst o|Ejd EAEL

ARy W A4 1AL 2-eE I3 Fp?,

27] §5EgLe g QIste] thAlM| 27} &3t =H A W
HEA Ato|E7IRI0] 1}e) WAL N 8F, Futel A
TEE, 9%, ArHgdsn 22 oot 454 A8 oF
71 A EE BT s dEutgo] B4

373 Ao E7RRIS
gty §3], Thl Ao A== TNF-a= tHAA|Z,
HEx, 354, 8 WIAZ FolA 4= LPSol| 93
443t J AN Z= TNF-oE 29313, gsfe 2 Hujg
TNF—ae= A ZY TFFE ST A|A AsHA], dHd
Hejas, IL-1 ¥ IL-6 52 8H|3tt}, IL-6% Th2 A=
oA =] B MIEZE E43 Al7IH, HEF A4 4
FREgo = Qste] A W IL-6 ABd=Fo] BotA A 7|4
2 2y =g ougirt Byl Qo B gqe)a Z
Aol AFA Ato|EFEI9] £H] Aol nx]= ATE 2l
3 AT}, TNF—q WAL AupdaA 7)1 4ke] A2 500 ug/ml
olAl 49.67% Fadt= AL FAstALH (p<0.05), YA
FEAAE FAA 940 et drteaRe 4R 5=
oA TNF—o #2237 Yebdeu 548z {93t 21
= UYEtA] gt & A IL-6 A adt= A s
714+ 500 ug/meellAl 22.03% At (p<0.05), THE &
LoAE FAA Fodo] fler Fridtas2 500 ug/ml
oA 41.44% a8t (p<0.01), BE FEoA FAZL=
o5l IL-6 o] dasdte AL sttt 53],
500 ug/mloll A & Ao IL-6 A &I = drigtago] £
3 Ao 2 el

AHE dge] 2% 9L st dAAzE 5830l
dojubd REA o] 93] NO% PGE 22 E5&X0A=S
AAFe 2N AFESE U HANZE AS6t= of
72 A&l LPS+ inducible nitric oxide synthase (iNOS)
o] Wo] F7HAA HAM|Zof| A FF, B o} 5|, BF 5
HEH-Eol Fost= NOE 1;}} gtk NO+= AWie], 4%
Ag 9 B 59 752 @5ty dF54 AlEAI
o5 A= 5 AR B 28t 4

_9_0
o= T
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=35 #ot olyz}l superoxide®t AES}Y] peroxynitrite?)
P2 A 2YYAE oo ma, LPSe| 2
22 934 AolEskel 3 COXS| BAE F7HA Azt
phospholipidol| 4] arachidonic acidE& &4ttt AlZ U &
H]E arachidonic acide 8549 & 9L o= PGE
ey gk S3 o Bofdte thromboxanes A7,
53], g5ukSelA S4Fom Tdo| Frkste COX—29
ot PGE: A2 HAAIZY BA4E =t 9558<
EXA7l= TNF—a ¥ IL-69 22 954 ’\1’0157]'01% 23
Aol FEAH 2 BFHEE FEDFY B Aoy
ZF Aol ik NO % PGE; &H|9A| &35 &elgt 23,
NO A a1= Aud3gr|ae BE s=olA A4 79
do] et orgkal, dohgtag- 500 ug/meolA NO A8
AEFS 10.08% 4 AMFT ZF Aol tiet PGE; &8 SA
ANE I A, F AY BF FEEHCR PGE: o
Aol &37F = Ae2 Wb o™ 500 ug/mlo A AmHd g
714t (40.85%), Arietae (99.51%)2 PGE; A4 A
a7 S & W PGE; A% oAl i3t 492
H| 2 St5E o) AnHd g 7)4ta vlwste] doigtatgo] PGE,
AA a7t 45t E5), drhgtas2 500 ug/ml F=o
A A Z72] indomethacin (10ng/mL) 2tk PGE; A
a7 Hojd AR UET o|d At 9 AYe
2 AMEEE AR A Goidtawo] COX-2 Hd 9
gF-EE AT OEHN PGE: A4S A= ALRE 49
-l

J

0

d

v.2 &

o9 AN ZFQ) RAW 264, 7% 0|43t & Aoz

A EE Aupd sy Abal dopstagte giet 392 s
2t} ot 22 A

de

22 Aqr

1. Alnbgapg 71 9 dkeba
E40] UhehbA] gkt

22 1000 ug/m7HA] M| Z

2. HIU}H?‘SW 7142 500 ug/meoll A 49.67% WE TNF—
a8 JASTE L EstAge BE FEA BAE &

o) o] e st

3. Zr Al it IL-6 AAATFS A FY 714 500
ug/moA 22.03%, FrketAR-2 500 ug/meollA] 41.44%
T FASHE AL Eelskt

4. 5 Aol NO A= v &S &gt A}, A

o FR 7| AR A AMEE BE sRolA AR

FIS AT 4 glglen, @E}?‘&/\ 2 500 ug/mé

oA 10.08% A&I7} Q&

5. F AwWe PGE2 A4 AA &= Avpd3FA 7|4t v
et drpsthgro] L4251 §3|, dristAg-2 500
ug/meoll A A<l indomethacin (10 ng/mf) 2tk

PGE; JA &7} FH ottt
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