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Comparative Study of Bojungikgitang in Korea, Japan and China on the
Anti—Inflammatory and Anti—Oxidative Effects

Hye—Min Choi*, Hui—Hun Kim, Hwa—Dong Lee

Korean Traditional Medicine Agency, Korea Promotion Institute for Traditional Medicine Industry (KOTMIN)

ABSTRACT

Objectives . Bojungikgitang (BJT), the Oriental medical prescription has been traditionally used about
improvement of immune response and infective disease at Asian nation, In this study, we has compared about
the anti—inflammatory and antioxidative effects on BJT of three countries including Korea (Korean Traditional
Medicine, KTM), China (Traditional Chinese Medicine, CTM) and Japan (Japanese Traditional Medicine, JTM),
Methods : We has basically using LPS—stimulated RAW 264.7 cells, The expression of these inflammatory
mediators has measured using enzyme-linked immunosorbent assay (ELISA) and reverse transcription
polymerase chain reaction (RT—PCR). Also, free radical scavenging assay has tested for anti—oxidative activity
as well as the contents of total flavonoid and polyphenol,

Results : As a result, we were founded the inhibitory effects of BJT (KTM, CTM, JTM) on LPS—induced
production of NO, TNF—a« and IL—6 as well as the anti—oxidative activities, Especially the KTM was most
effective in anti—inflammatory and anti—oxidative activities,

Conclusions : These results indicate that BJT (KTM, CTM, JTM) has a good anti— inflammatory and
anti—oxidative effects, But, there were degree of effects on between pharmacopoeia of the countries, Thus,
further study is required that find appropriate methods for extracting as well as establish of standardized
processes in order to improve the quality of BJT (KTM, CTM, JTM) as an anti—inflammatory and anti—oxidative
agent for treatment of inflammatory diseases,

Key words : Traditional medicine, Bojungikgitang, anti—inflammatory effect, anti—oxidative effect, RAW 264.7 cell
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Table 1. compositions of three kinds of Bojungikgitang (BJT ;
KTM, JTM, CTM).

Herbal Pharmacopoeia
Pharmacognistic name
Name KTM JT™M CT™M
=E stragalus membranaceus Bunge o o o
AF Panax ginseng C. A. Meyer o o o
Atractylodes japonica Koidrumi o

=n Atractylodes lla Koidrumi (C - - o
=it Atractylodes chinensis Koidzumi (Compositac) o

HE Glyeyrhiza uralensis Fischer o o o
EE Angelica gigas Nakai o o o
RE Citrus unshiuMarkovich o o ]
HEE Cimicifuga heracleifolia Komarov o o o
E ] Bupleurum chinense DC o o ]
3 3 Zingiber officinale Roscoe o

E Zizyphus jujuba Miller var. inermis Rehder o

1) Korean traditional medicine (KTM) : Korean Pharmacopoeia (KP)

2) Kampo medicine/Japanese traditional medicine (JTM) : Japanese
Pharmacopoeia (JP)

3) Traditional chinese medicine (CTM) : China Pharmacopoeia (CP)

2) MIZHHE

oo A0] A EFC RAW 264.7 AlEZFE American
Type Culture Collection (ATCC, USA)o|A st AlE
ks &l A Y A2l 1% Penicillin—streptomucin,
10% FBSE A7kt DMEM ®jAS wjopdloz ste] 377,
5% COy 27104 HjgF3tT,

3) MEZ=M"It

7} =7} W wZo)y|g (BIT: KTM, JTM, CTM)S] RAW
264.7 Az W FAHAFEE dotEr] HAstq  3-
(4,5—dime thylthiazol—2—yl)—5(3—carboxymethonyphenol)
—2—(4—sulfophenyl)—2H—tetrazolium (MTS)assayS 43
Stk WA, RAW 2647 AZ (5X10° cell/96well)dl
KTM, JTM, CTM< 200, 500, 1000 pg/mL H=¥H=Z A
gate] 24X]7F vk &, 20 uLe] MTS Al F7kste] 14]
ZF &% 6hgskal, 490 nmolA FFEE SHSIYLE A=
4 AEe ARE AR ¥ dix2T CONZ <5 A
=9 HE&E AL

Cell viability (%) = 100 X
(treated sample) / (Non—treated sample (CON))

4) Nitric oxide (NO) AMAzF =X

zk 71 E ®REoly|g (BJT: KTM, JTM, CTM)o] |I=
AA &g FRlety] Y3 AlzujFd W Nitric oxide (NO)
ok =48t RAW264.7 AlE (5X10" cell/12well)
Z+ 271 ¥ BREo7|g (BJT: KTM, JTM, CTM)S zHzH
50, 500 ug/mL F=2 AZstAY, ZF 571 8 BF97]
(BJT; KTM, JTM, CTM)Z 500 ug/mL=Z 2A|7F A*
stdeh, o] & LPS (1 ug/mL)E AT & 247t ik
t AlZejefol A griess assay HHEE NOY F=% &
Jotgct, =, AlzufoFd 100 ulel %9 Griess reagent
(Sigma, USA)E ¥i u§]olA 1087 BRSAIZ &
microplate reader (Tecan Infinite M200)E ©]&, 570
nmol|l X FF=E SA5HHT. AE Wi Y NO9 s=&=
sodium nitrite®] standard curve®} B| 3| AAFS}ETE
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5) §A ZSHHAZXH (ELISA)0]| 2 AP|EFRI =X

Wz RAW264.7 AZ (5X10* cell/ 12well)ol] Z+ =7} &
BZo7|gt (BJT; KTM, JTM, CTM)& ZZ+ 5, 50, 500
ug/ mL v=2 AsAY, Zk =7t ¥ BEA7F (BIT:
KTM, JTM, CTM)Z 500 pg/ mLZ 247+ AA=ES 3+
t} o] & LPS (1 ug/mL)E A2jste] 24A17F vt & A
ZujFHoZHE TNF—¢ & IL-6°2 &2 ELISA kit
(R&D System, USA)E o|&ste] SA3%ct 2 Alo|E7IL
9 = TNF—a ¢ IL-69 standard curve®} B3| #
Abstct,

)

SBIGA SIS (RT-PCR)O]| M2 APIEFRI =™

=71 ¥ BEo7|g (BJT; KTM, JTM, CTM)= 500
ng/mL FEZ 2A17F A At 4A7F vjget RAW 264.7
AEE $A% T TRI-zol (Takara, Japan)S ©]&3}9]
total RNAS ®2|atgich, #2149 total RNAE 1 ug®2 AT
8to] oligo— dT, DEPC®} g7 70TCeAl 527t BEEAIRl &
HEZ jceolA BEE-E FAIAXITE of7]o] dNTP's, RT buffer
2} reverse transcriptases 71 &F WS (Promega,
USA)Z Yo 45ToA oF 6087 HESAIZ1 & 727ToA 10
E7F A3t cDNAE F4dstdct. ©| template DNAS:
Taq polymerase 5°] E3HE WS- £ (Promega, USA)
1} Z+2+9] cytokine primer?l GGC AGG TCT ACT TTG
GAG TCA TTG C (forward), ACA TTC GAG GCT CCA
GTG AAT TCG G (reverse); TNF—a , CCG GAG AGG
AGA CTT CAC AG (forward), GGA AAT TGG GGT AGG
AAG GA (reverse); IL-6, TAG ACT TCG AGC AGG
AGA TG (forward), TTG ATC TTC ATG GTG CTA GG
(reverse); B —acting Zg3t 95CIA 18, 55TIA 1
B 7204 18XoE TNF-a 9 g —actin®= 25 cycle,
IL-6 §8A= ¢F 35 cycle®] PCRE 35131t

&

7) 1, 1=diphenyl—2—picryl hydrazyl (DP PH) 2tC|Zt
A7is &

Shahidi DPPH #™g #@ste] 2+ 271 8 mEelr|g
(BJT; KTM, JTM, CTM)= 0.1, 0.5, 1 mg/mLe] ¥= =2
100 ULE 96 well plateo] &3ttt A Aol A|xgh
0.01 mM DPPH €& 7}ste] 25ColA 30 £7F §H&AIZ1
%, 516 nmolA FFEE S5t 2ATES o 34
oJgte] AREStYTh Ra2 ARE HUSHA] @2 EE o
Atk ZF A& gigt DPPH )z &7% JARE=EE FA
Y ZF 22 Butylated hydroxyanisole (BHA) 0.1 mg/mL
£ AHgste] vlastgtt,

Activity (%) = 100 X
(treated sample) / (Non—treated sample (CON))

Z+ =271 ¥ ®Ey|g (BJT; KTM, JTM, CTM)=S 1
mg/mLe =2 £ ET¥E IFFHFE Folin—Ciocalteu
reagent’} 559 &£ dluA ITE o) TdE A
ZeEd Pgyoz uhysls AL Yz gk’ & 29
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Fig 1. Effects of BJT (KTM, JTM, CTM) on cell viability in RAW
264.7 cells. Cell viability was determined using MTS assay. The
values of independent experiments are expressed as means =
SEM(n=3). *P{0.05 vs. LPS.

2) Nitric oxide (NO) A Ax|oi| cHet ot

237" (BINY Fd5 ants vwsty] & 2+ =7t
¥ wzoly|g (BJT: KTM, JTM, CTM)E 5~500 ug/mL
FERE 2A7F FHE £ LPS(1 ug/mL)E 24A17F At
AEZZ2HE AWAEE NOQ %%EE (Griess assay oz =
Astact, 1 A3 KTM, JTM, CTM &% 50 pg/mLI}t
500 ug/mL FZA 2220 NO JAEINE T 4
At EZ BF7|ZFBIT)Y NO A AfEdE 500
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ng/mL H=olA vlwet Ax JTME AL 39.66%, CTME
26.94%, KTM 43.58% AT L}Ep;go;zq KTMo] 7}
Z 537 49t AoZ Uehgtt (Fig. 2).
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Fig 2. Effects of BJT (KTM, JTM, CTM) on LPS—induced NO
production in RAW 264.7 cells. Cells were pre—treated with or
without different concentrations of KTM, JTM and CTM for 2 hr,
and then stimulated with LPS (1 ug/mL) for 24 hr. The culture
supernatants were harvested and analyzed NO levels. (A) Cells
were treated with KTM at concentrations of 5, 50, 500 ug/mL
concentrations of BJT, (B) Cells were treated with 500 ug/mL of
KTM, JTM or CTM. The values of independent experiments are
expressed as means + SEM (n=3). *P{0.05 vs. LPS.

3) TNF-e 2! IL-6 Protein &sd 2Axlof St St

ZF 27 H BEEQl7|g (BJT: KTM, JTM, CTM)9] 3+
BE5S 8] 3ty diEE G54 Al|EAIG] TNF-
2 [L-62 E8|E AZujgfiozRel ELISA WHo=z
gstct. 1 Z3h, TNF-a 9 A4 Eule BE B3597)
g9] 50, 500 ug/mL FZ=olA F9JFl A G3HE Fels)
Aok TS KTM, JTM, CTM9 &% H|ugt 231 KTMS
89.54%, JTML 93.62%, CTMZ 84.27% A== JITM
o] 7 ¢4t Aoz yepgrh Ed TNF—« 9 $a3 &
AZA A|EZIQIQI IL-69] A Hu|E &Ist A%, =E
BZol718e] 50, 500 pg/mL F=olA IL-62 £H]7} 7
slgeom, KTM, JTM, CTM Z+ZF 42.74%, 33.58%,

J{}u R om

10.05% Asfso=2 FH aIE At (Fig .3).
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Fig 3. Effects of BJT (KTM, JTM, CTM) on LPS—induced TNF—« ,
IL—6 production in RAW 264.7 cells. Cells were pre—treated different
concentrations of KTM, JTM and CTM for 2 hr, and then stimulated
with LPS (1 ug/mL) for 24 hr. The culture supernatants were
harvested and then measured of TNF—« (A) and IL—6 (B) protein
levels in cells, Cells were treated with the indicated 5, 50, 500
ug/mL concentrations of BJT aw well as treated with 500 ug/mL of
KTM, JTM and CTM. The values of independent experiments are
expressed as means + SEM (n=3). *P{0.05 vs. LPS
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4) TNF~e 2! IL-6 mRNA 251 2Axof| chst S0t

Z+ 271 ¥ 2397 (BJT: KTM, JTM, CTM)S &<
5 A% YA Sstel @A AT AolEiele] Hul
Zarh eAA g Ao gt AA TRIsH] $lste]
RT— PCRZ 33ttt I A3}, TNF—a SR} drdofA
£ KTMo] 7P ol §47 @ oAazs Hol: o
2 FRISAL, IL-6 FHA HHANE CTMO] 7P FHold
FAR I AAETE Hol: AoR BISHHT (Fig. 4).

CON LPS Sug/ml 50 ug/ml 500ug/ml CON LIPS KIM JIM (M

CON  LPS Sugiml S0ug/ml 500ug/ml CON IPS KIM JIM CTM

15 14
T3 z
F F z
H . * z
.5 d .
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0 0

CON  LPS Sugml 50ugmil 500ugml COoN LPs XKIM JM CIM

Fig 4. Effects of BJT (KTM, JTM, CTM) on LPS—induced TNF—«a ,
IL—6 gene expressionin RAW264.7 cells. Cells were pre—treated
with or without the indicated concentrations of each samples for 2
hr and then stimulated with LPS (1 ug/mL) for 4 hr. The culture
supernatants were harvested and measured TNF—a . (A), IL—6 (B)
mRNA levels. Cells were treated with the indicated 5, 50, 500
ug/mL concentrations of BJT. and, cells were treated with 500
pug/mL of KTM, JTM or CTM. The values of independent
experiments are expressed as means * SEM (n=3). *P(0.05 vs.
LPS.

2. FAs}E f53) vl

1) DPPH X}7 ZiC|Z AMS H|w

Zy 27} ¥ BE7|" (BJT; KTM, JTM, CTM)Q] a4t
3} a2 3I517] Y3l DPPH free radicla &A%< &9l
St A, mE BEF BIDIH SEeEmos
DPPH radical &A%0] Z7}ek= Aoz vehgtt azut
100, 500 wg/mLl =A== Z+ BEA7|e (BJT; KTM,
JTM, CTM)&] F92Q £A59] Zfol& Yehfix] Fgto,
1000 ug/mLe FZoA= KTMo] 29.32%, JTM 20.60%,
CTM 19.64%2 KTM9Q A7) 2AS0] 7F &3 Ao
2 Jepgth Ee ols ZEet JASAIEN dRFER A}
£33 butylated hydroxyanisole (BHA)RT} =2 AL 1}
Bigich (Fig .5).
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Fig 5. Effects of DPPH free radical scavenging activity in the BJT
(KTM, JTM, CTM). The method of Liyana—Pathiana and Shahidi??
were used for the determination of scavenging activity of DPPH
free radical. DPPH (1 mL, 0.135 mM) has prepared in mixed
methanol with 1.0 mL of agueous extract ranging from 0.1 to 1.0
mg/mL. The values of independent experiments are expressed as
means *+ SEM (n=3).

2) & Edlnls ¥ E2tEL0|E S

Z+ 27} ¥ B2oy|g (BJT: KTM, JTM, CTM)Y I
2o e IS Yot theFat AeEgde Ad
o2 d9ud EYYs I{ET ZHEEolEY S =
sttt 1 Ad, #3949k Zo] KTMo| JTM, CTMe H]
8 EFHE IETL SR olE ARfo] MY 22 AR
et (Table 2).
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Tabel 2. The total phenolic and total flavonoid contents in
BJT (KTM, JTM, CTM).

Decoction Total polyphenols (ug/mg) Total flavonoids (ug/mg)
KTM 10.97+0.44 14.08+0.07
JIM 2681018 13.85+0.08
CTM 03572037 1295020

Total phenolic content was determined using the Folin—Ciocalteu
reagent method®™  with slight modification. The total flavonoid
content was determined with the aluminum chloride (AICI3)
method® using quercetin as a standard. The values of independent
experiments are expressed as means *+ SEM (n=3)
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FoF Abg-=7le] ZkE FAA ] A" Ao (Fteh o] #3
o Aolgt Aert glom, F2 okjo] WA, AEsHH A
A, AR BEsleta o] AolsiAY, & 7]Ye]
Aolste] Fhagdro] =4 2 gteko] Aolat Hest A
ahebd AR AR (FePel] glo] zHe] moll, kA
ztolg molA Hol HT Be AFES F3 Aok (FePHS A
gt g, 22, B HEY SoAk Zkro] TAgh A
oF (gteh)o] digt fEA - PRl thgt vmet HAEIL 02
oI U, olo] B Ao L] Yeks nR Fo
A BRI (AR LHA A BRI &RE) (M
Hi) < olgslel 9, B @Le wmgezy 7
Z7F W AoF (3ehe] mE xols RAsgth BEolr|w
& oju] oy A7E B3 Fotar®, Ho 9 JAHA &
W0, gaeda aR, SF AHENTY wurt o)
ojzlut glew, B3], LPS Interferon—y o sl /43
E RAW 264.7 MEo|A |54 wWiZHE (NO, cytokine)<]
AL ARtk 21vt | b Qo web oA e
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oF o), BF|FY BAAY &F5S HIFoE & AFs
Zt 271 E FRA OE BFU|eY dES 9 ¥

g v stk skt 2E|ar ZF F7 E 3R A wE
HZo7|"e] Xolo it dHF ¢ 4Bt asol daide
obz] d=Xl Hi7l glo], & AFE Fdl Z= FFA wE
BZog a5 vHlustgt. & A 2AE EYE 17t
H B2 FAHF 5ol diEt Aol FARES Bl
gozn A F4 298t (evidence — based medicine) -
22 93 2AZS ARXstnA A,

£ B Y= i HINEZRE Nz 9 T3
= 71 Y=l ol gRolA YR Al /e 3
oy AU ohE HIGA|ZoA EH|E= Alo|EFIRI 93] 2
s "ot 53] qAAZE LPSe 22 A= dial
z7] 6hgshy 39 wWojet A fA0 FaF 9T
sttt a8y =9 LPS A= RAW264.7 AMEe; 72
AN EZOA 28] AFA ARIEZFIR] TNF-—a , IL-6°]4,
j7iEZQl NOSY BHIE EAXFLEN 39 HIHRS:
o] ZEatd dZ Aste] HMEHA P, A2l 9lo]
FPArshaRE gk IS wRo] e, ARl A AE
gao] ME ASEY A 53 TRst NOU 245 4
24 NolEzelo] Tt BulE S=8kA B,

2 Aol Z+ Z7F H BF57|g (BJT: KIM, JTM,
CTM)2 @3 &l AolE EULEN, NO EH] JA15
I TNF-a , IL-69 443} 2 dAFolA KTMo] 7F%
o3t Aoz et oen, KTM>JTMYCTME <Atz 3
8% &4 HeEsh

F3F ZF 27 d BEQ7|g (BJT: KTM, JTM, CTM)<Q
ARl 552 Bl 43 KTMo| tEd 3pikst E2¢ &
EdEyd St eolE o]l JMY A uERA, ol¢h
dAISt DPPH A Sz 27450 5% ALE Ykt
ot o3t o|Fey AFEC W= A aed DHSHA
AWHW? B Aol 7t F7h E RFAVF (BIT;
KTM, JTM, CTM)9] &Akst a%& KTM)JTMY)CTME &
o2 8%5% Yerlslth

ool AurRY z+ Irt H EFAU|Y (BJT. KTM,
JIM, CTM)2 25 a5, 48t 858 Yeyglon, &
T HlaoA= KTMo] 7F 943t Ao =2 Uetytt, vt
olo] W2 FHF P FAF "M Y Zole 4 =7 E
TAAY A A (3Hehe zol2 FE E wWEe 2
ole] ME AI|ZE u|Fo] FFAE £ YUt 1Y F=E 2
W29 FHF B2 obF HiH HE glow, g o]F9
gt FEs D A A7E 3T Zavt 2 AeE A
qEo & 24 7 E FRA 71" BF|"e] wE

= o

gt

o of

].

FAA W2 BEolr|ee] gA-gaEA Rfolo olsjet
TAkA ] Apolo] wE ok zlo] W FaBo] gt A,
NEo T Aok (FhH oA A2 7= F7HHOR o F
oAk & Ao A=t

2

2 delMe =, 2=, 429 4 =7 E 3EAC o
BEo|g (BJT: KTM, JTM, CTM)S] #%-2
Aol FET, T BeE el vt 22 dEs ¢

ok

or
l

)
Rl

¥ Ho rfu

1. KTM, CTM, JTM® BZ7|g2 = 200, 500
ng/mL FZolA AZZAo] YeltA] ottt

2. KTM, CTM, JTML =& oxzxoz g2 EA9 NO
o] HAL AAIEIELeH, KITM)JTM)CTM &Co& ot
EpT,

3. KIM, CTM, JTMS s&o] o&H oz dZA Alo]g
7kl INF-« 9 &4 EHE  dAsigow,
JTMYKTMYCTM 402 Ubebytt,

4, KTM, CTM, JTME %=o] &0
7}l TNF-«  mRNA #Hdg
KTM)JTMYCTM &=02 vtebgct

2 934 Aol

Ao,

5. KTM, CTM, JTME 59| o&H oz @=4 Alo]g
711 IL-69 &H|E JAIsem, KTMYJTM)CTM
=02 et

6. KTM, CTM, JTME EZo| o&Hoz GZA4 Al
7}l IL-6 mRNA @3S
CTMYKTMYJTM %02 epyttt,

7. KTM, CTM, JTME DPPH radical &A&2 A3}t
a5 4% 27, 1 mg/ mLY F=4 KTMo]
FzLT BustES o Hd E4E YERS
=3

8. KTM, CTM, JTM9 3H4tst A=jEdd 5 Egy=3t
St ols FFE &A% A3, KTM=JTM)CTM
£0 2 Yepytt

Hetd, 2 AT BEe|E BING 247k 8 TAAC
S Az el wet &% AolS wlam BAgon, @
oHAAle] Ut W FATAL AT 2AZ AN Tt

A 2
B ATE BARAR 20134 BelRIASAE g v)ut
T2 o) dgtom SaE GoHAAl AR Ads Ao
ARz olo] A=Y
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