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Comparison of Marker Components and Biological Activities of
Gamiguibi-tang(Jiaweiguipi-tang) Decoction
and Commercial Extract Granules

Jung Ok Kim, Ka Yeon Baek, Hwa Dong Lee*
Traditional Korean Medicine Technology Division, National Development Institute of Korean Medicine

Gamiguibi-tang (GGBT) is a traditional herbal medicine generally used to treat anemia, insomnia, anxiety, and
nervousness. GGBT is being commercially produced in the form of extract granule and the quality control methods
are specified in the Korean Herbal Pharmacopeia (KHP). However, there is no method to simultaneously analyze
compound preparations. In this study, a HPLC method was developed and validated for the simultaneous determination
of marker compounds in GGBT. And the contents of marker components and biological activities of the commercial
GGBT extract granules (GGBT-2 and GGBT-3) were compared with those of the GGBT decoction (GGBT-1). We
confirmed the robustness of simultaneous analytical method by monitoring the contents of the commercial GGBT
products and carrying out validation. The marker components of GGBT were geniposide (8.03~12.70 pg/mL),
paeoniflorin (2.79~4.25 pg/mL) and glycyrrhizic acid (5.06~6.30 pg/mL). DPPH and ABTS radical scavenging activities
were 47.34~63.17% and 21.52~33.61% in the GGBT products concentration of 1,000 pg/mL, respectively. The GGBT
products significantly decreased NO, iNOS and COX-2 production in lipopolysaccharide (LPS)-induced RAW 264.7
macrophages in a concentration-dependent manner. The GGBT-2 had higher contents of marker components and
biological activities than GGBT-1 and GGBT-3. The research suggest that be used in developing quality control
methods for enhancing the quality of herbal medicines.
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A 28 U 95480 xto|7} U] A YEN}E: Aoz HiE] Table 1. Composition of Gamiguibi-tang
I JoHIY gz oz oA AEo: FMEROZ AREL Herbal medicine Amount (g) Source
_ _ _ N Ginseng Radix 1.00 Yeongju, Gyeongbuk
A faded asol 14E HEHES 329 4dstet A Atractylodis Rhizoma Alba 1.00 Samcheok, Gangwon
Z9o] 98X SHE Qs ZAMUIT )& FQ 35t Hoelen 1.00 Hubei, China

A 7l A e AR EABL Q1A9] ginsenoside Rbl, Longana(-'z Arlll'us 1.00 ' Thailand '
~ o _ o ] Astragali Radix 1.00 Neimenggu, China
X7kl geniposide, #Z9| glycyrrhizic acid R S o] Angelicae Gigantis Radix 0.67 Pyeongchang, Gangwon
paeoniflorind]| Tfsto] 7jd 2XH92 K 235te] o]2o]x|1 9o Polygalae Radix 0.67 Shanxi, China
AR, N7 &) tlg 3ok sulAuge] 74 ol o Bupleuri Radix 190 Hebe, China

) N ) Gardeniae Fructus 0.67 Jiangxi, China
2AY AFEE ¢ 7Y AuYY 63 AP 22 Oigt 5 Glycyrrhizae Radix et Rhizoma 033 Xingang, China
A|BAE oyt wyE|gio), stojyu|ge] R|mAEo| gt A Aucklandiae Radix 033 Yunnan, China
= Zizyphi Fructus 0.67 Cheongsong, Gyeongbuk
B oL oju|3t AR olo).

F2A A R Aol i Zingiberis Rhizoma 033 Sichuan, China

ojd & AFM ZhujHuY AAY &3l FAHAE Zizyphi Semen 1.00 Shandong, China
9]3to] HPLC-PDAZ 0]£3}9] geniposide, glycyrrhizic acid & Moutan Cortex Radicis 0.67 Anhui, China

Total amount 11.34

paeoniflorin®] EA|2XHg shalsty, 7io|Hu|e & 2 Ao
AAL AlegEe SAEH R BBl g vwEH 2 S5t

o gAY FRFYS U 1EARE ATA0A SHc

sk
=
=

S ERER
1. A&
1) stekxy
Ado] Arg" JtojguRe] A Al @FdsE
(Gyeongsan, Korea)olx] st A&7t 2 $ Apgsiy. Z+

7o 24 FAASY ERL TSN FOHAAYY Forn
o] B Estect.
2) Aot & 7]7]

A2 AMA2 P HPLC $4& o3t oM ELEYLD nerge
A 320l Tfu]&(.T. Baker, USA)eZ  JUst%x,
phosphoric acid: Junsei (Japan)olA] F+Usto ArLs5t9ct ®
Z2A 2 AI83E genoposide ¥ paeoniflorind A]E9] oFZ oA &
ZHYE Bofdlolon, glycyrrhizic acide Sigma Chemical Co.
(USAJ 2istol AHEStTh 2 BERAY SEL 95% oy
ojdct. 717]¥4Z 3t HPLCE Waters (USA)Q] 2998 PDA ¥
€2695 separation module2 A}835}9ct.

2. Flo|Aule ol @ HoAe] 5]

ZtulHulg gole KHP'99| ojokEztx A|2%.9] siu|Hulg
ZAzAao Ao wet Azstgict. &, Table 1it Zo] 4
FTER AT A 9N 5T 106j9) siFsts AL

100°COIH 3X7 2&atgith. 25090L ot & s5ato]

71(KL-8, Seogang Engineering Co., Korea)Z Z1x¢gh
O0s BEAERE AMgstgon(AxAA 25F 21.95%(w/w)),
rolfulg ARAAE AF R U AFTIN SEHL gk A
&2 TUistel ARGt ol Hulg FH(GGBT-1) R AITA|A]|
(GGBT-2 ¥ GGBT-3)= A3 13T AT & 50% Mg
40 mLo] 0] 3027 =8m F&%H 43 045 pm PTFE
membrane filter2 oji}sto] 50% WEH2 2 50 mL2 FELE $ A
Aoz Agstect

He nju 12 rR
=
ol ﬂ-lll'u
f

o
)
!

3. Jtul Ul ARje] HREA
1) &g x|

Geniposide, paeoniflorin @ glycyrrhizic acid BEZE2X2
77 272 3% APstol Nggo] £ $ 1.0 mg/mLo %
=2 ZA% § 2302 st BEGACE ALgaULt.
2) HPLC B4 %7

JtulAulee] AEAR] FAEMS gsto] LN YMCA
9] YMC-Triart C18 (5 pm, 4.6%X250 mm, USA) Z&2 ApL3s}
¢, o542 0.05% HsPOs0] T E3F 0.05% HsPO0] 3
g ol EYEZDZ Argoto] ARt miEt 24& HEI= 7
7] &21§ AHEotAtH(Table 2).

Table 2. HPLC analytical conditions

Instrument Waters Alliance HPLC-PDA system
Wavelength UV 240 nm
Column YMC-Triart C18 (5 pm, 4.6x250 mm)
Oven Temperature 30°C
Injection Volume 10 pL
A : 0.05% H3PO, in H,0,
Mobile Phase B : 0.05% H;PO, in Acetonitrile
Time (min)  Solution A (%) Solution B (%)
0 90 10
25 85 15
65 55 45
70 10 90
Flow rate 1.0 mL/min

3) ¥4 @il A
HPLC-PDAS A3t 7hulAege] AZHE SAIRAY
Yol o2 oJoHE S APy Waldo]d sfo|=atel Vo]
B9 wz]go]dE AA|5HeL. Geniposide, paeoniflorin
glycyrrhizic acid E&ZM-E AL835t0] Eo]X(specificity), A&
(accuracy), YA (precision), XA A(linearity), ¥$%](range),
E37(LOD) ¥ FFFA(LOQZ FAste #A™9 #HIHZ
Bt
(1) Eo]X(specificity)

wA¥o] HEo] cistel SolFoln AuHS A Wud

) fjo
weo

o gy o

fjo
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A%kl 9ol mWIAzt YEeiA 22Ee s, photo
diode array(PDA)Z d+#9] 94 Rz sigi.
(2) A% (linearity) 2 #9l(range)

Geniposide, paeoniflorin @ glycyrrhizic acid® 12.5~200
ng/mle) SE2 EFAS AZstL o2 YW FARNEL of
gsto] ZFAL AYstAon, APHo Ry AU FAAL
(correlation coefficient, R2)2 Jt3to] RMAda} HOES &Holst
et

(3) ZEEA(LOD) ¥ FFEA(LOQ

i
g

a
9139 BEWAIYE AFAMQ 71&7]d ZAste wHez, 7
BEFEA0 BEHRKSD, o)g HHFAHY 7]&7(slope, s)E U
oz At

LOD = 3.3 x ¢/S, LOQ = 10 X ¢/S
(4) & (accuracy)
e e 8148 AldW(recovery test)o2 EAston], of
ZA|=29] geniposide 200, 250 ¥ 300 pg/mL, paeoniflorin 40,
50 2@ 60 pg/mL, glycyrrhizic acid 80, 100 ¥ 120 pg/mLE

2 279592
W Z2e SYFSY oA FPott W YYo= AU
o %, 19 68 92 £gott AU EA(intra-day)T} A4 3%
of 24 W 5ot U H(inter-day)@ AAstel AL Ak

7t mpolat sjule AAE SUE EARdgos ¥

=2
b | =2 =
Yot @A quigos gye Adstad.

4. 7tolHug AR Fis &Y 53
1) DPPH radical 2AA&Y &34

Al29] a,a'-diphenyl-B-picrylhydrazyl (DPPH) radical A&
A& Blois?] W92 Wysto] 96 well plated] LA 3743}
of FAoIct. 2 Ag89% 100 pLo] 517 nmolN FFEE
1.00+£0.022 %73t DPPH 89 5 mLE &5t 10827 9| st
42 517 nmolA FFEES SAston], Al W7o wAHR
of 3x Aol WMy Uepjgrt
DPPH 2ttjzt 2A%(%) = (1-A237H2 §35/28712
2)X100
2) ABTS radical 2AH&/d 5%

ABTS radical £4%5g ©l&¢ F4ets 552 Re §79
PHE  olgstd  EASIEH. 7 mM 2
ethylbenzothiazoline-6-sulfonic acid)?} 2.45 mM potassium
persulfateg E§sto] M2oA 24Xt 5 WR|ste] ABTS+E
JA17] & ethanol2 1:92 3] A3t AL&stqict. Zh Al& 50
Lo] 34 ABTS 89 100 uLE 7lsto] 5% Sot WxI& % 734
nmold $FES 535t
ABTS 2ttiZ 2A%Y (%) = (1-A2A/NE §F=/PA7NE &
Z2)X100

o
o

,2'-azino-bis(3-

[

5 7hol vl AAQ FA5 &Y &4
1) Al zuf

Ao AMSE RAW 264.7 N R(FZAZF23, =)= 10%
FBSQ} 100 units/mL®] penicillin streptomycin sulfate?} Z3t
€l DMEM HjX| S go] 5% CO,, 37°C Z7A0A HjYstALt.

2) =4 B7}

JtolAule AAe] RAW 2647 AEo] thEt SHe MTT
assayol] oJa ERE AP, &, RAW 264.7 HZ(5x10* cells/mL)
£ 96-well plateo] B3] 24A|7t ]ISt § A8E ¥
Helg 3 24413 WIS kol B well F 20 pLo]
MTT9S H7tete] 5% CO, 37°C Aol 417 §H-2A|7) o}
2 510 nmolH FYEo| WslE SPoigct PEL 52
g% &YEo A WP EASL.

3) Nitric oxide (NO) A4 A&y 54

NO9 2rt vJYH U9 nitrite =S griess reagent=
o] &35to] &£75t%ct. RAW 264.7 A]ZE 12 well plateo] 3 Z%s
E7F 5x10* cells/mL7t H== BxF § 37C, 5% CO,
incubatoro] Al 24A17t wjoFst¥ct. AlEo] 1 pg/mLe] LPSE A
2ot 1A Hol A28 SEU2 A2lsto] 2447 vjekstyct.
Az wjgdo] F5AE AL F Griess A%t YRIAIZ o3
microplate readerE ©]£3}0] 540 nmo|A FLE=E F75H9
NO A34ee Wygs Uehjgrt.

4) Western blot &4

ko] BY ANEZE 4£%35t9 PBS (phosphate buffer
saline)2 A|Agt & 100 uL9] lysis bufferS A7}sto] 3087 &
SIAIZ1 & 13,000 rpmol A 207t YAEst] AEY HE 5
< AAstgch. & 30 pg proteing 10% SDS-PAGEZ £2]5}of
o] PVDF (polyvinylidenedifluoride) membraneo] 55V& 90&
7t transferstyct. 12]11 PVDF membrane 5% skim milko]
Al 1A]17F ¥X]St 9 primary antibodyo|A] 4°CollA overnightd}
ol &t} otA] TBST (Tris-buffered saline and tween 20)2 33]
Mg ¥ secondary antibodyE 4204 1AIZF YA H
TBSTZ 33 AAS % ECL kite} ©2x|# LAS 4000
chemiluinescence detection system (Fuji, Tokyo, Japan)2 O]
gl Ay 2 AFS st

s
e

s

e

6. SAA

D& AEZAIE 33 o] ¥hE A Auto] YA+ EEUA}
2 ygUyed, FAX {[YH AZL GdHiA] 24
(one-way analysis of variance)2 3 $ p<0.05 $ZoA

Duncan's multiple range test ¥ T-testZ A|335}9ict.

2

P EECE L OREEEE
NERESIE

HPLC-PDAS ol&ste] stullulge] Ao 5 A|Ato
geniposide, 21 9] paeoniflorin @ Z+%9] glycyrrhizic acid
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359 gRol distel SAEH £US AU 3F 4R 5
A|BA S 93t 0.05% phosphric acid?t =3=E  water?}t
acetonitrileg 7]27] GUjRUC2 stof FAFO FHRAZ EA
sttt AAoINY 7t JEo peak: BEZAINC EEE
peak9| retention timez} UV &40}ArS d|wdlo] &Qlstgion,
geniposide, paeoniflorin @ glycyrrhizic acide ZHzZb 18.0528
26.465% 2 62.51180] AEE ck(Fig. 1).
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Fig. 1. HPLC chromatogram of a standard mixture (A) and
Gamiguibi-tang decoction (B) at 240 nm. Geniposide (1), Paeoniflorin

(2), and Glycyrrhizic acid (3).

2) 244 Bagold
(1) A, A& 9 A3A

FYY SARMYS o8t o TE HI Axuz
geniposide, paeoniflorin ¥ glycyrrhizic acid 3%9] X HEAEof
gt A A4 ZAah FEAIL(R2) 3ol 0.999 oo 1.0
o Jte AHYS Uenit £F ol 3% AmARA o
A& 2.14~2.48 pg/ml2 YEPFOW, AFHA=
6.49~7.52 pg/mL2 YUEFFTHTable 3).

Table 3. Regression equation, correlation coefficient, LOD, and LOQ
for compounds

Compound Regression Equation’* Correlation coefficient  LOD LoQ

(r2, n=5) (ug/mL)  (ug/mL)
Geniposide y=14011x-36247 0.9996 2.25 6.82
Paeoniflorin  y=8226.5x-27232 0.9995 248 7.52
Glyoyrthizicy-3613.6x7966.1 09997 214 649

*y : peak area, x : concentration (ug/mL)

(2) B&4
ZtolHul"g B EA| 20 geniposide 200, 250 ¥ 300 pg/mL,
paeoniflorin 40, 50 @ 60 pg/mL, glycyrrhizic acid 80, 100
2 120 pg/mLE F7F & § A3 3$£E8L Geniposide
95.32~100.26%, paeoniflorin 93.55~95.75% % glycyrrhizic
acid 92.05~97.32%¥ oW, YYRZHRE 2.21% o|5t= 43t
3 3&% U HTable 4).

Table 4. Accuracy of marker compounds in Gamiguibi-tang

Compound Spiked Conc. Accuracy
(Mg/mL) % Recovery % RSD

200 95.32+0.25 0.26
Geniposide 250 99.19+1.68 1.69
300 100.26+1.01 1.00
40 95.28+2.62 2.75
Paeoniflorin 50 93.55+2.07 2.21
60 95.75+0.39 041
80 92.05+1.44 1.57
Glycyrrhizic acid 100 94.78+0.91 0.96
120 97.32+0.69 0.71

Values are means of 3 replicates.

() 324

AR duiste FLES FUstr] 9stel 12 63 e
= QU EA(intra-day)dt 94 30 ZAX HE ZAs5=
X (inter-day)Z AAIFH A3t Yo #EHRH(%RSD)= 1.65%
ojyg &3 Aia-E YEHYATHTable 5).

ol

e P
2o

3
12t

Jo

Table 5. Precision of marker compounds in Gamiguibi-tang

Precision (% RSD)

C Intra-day Inter-day
ompound - - - ]
Retention time Peak area Retention time Peak area
(min) (AU) (min) (AU)
Geniposide 0.08 0.90 0.20 092
Paeoniflorin 0.08 1.65 0.11 113
glycyrrhizic acid 0.02 1.07 0.02 1.37

Values are means of 3 replicates

3) AlBAd# SAIRH

gd"  2AUE  olgstq  JloAu|g R EAYEQ
geniposide, paeoniflorin @ glycyrrhizic acide SA|2A51R
o Al e BF O 59 peako] M-S WA g gHAst
A 22lso] AEEAL. JujHug TR D ATAA £4 A
7} geniposide 8.03~12.70 pg/mL, paeoniflorin 2.79~4.25 1
g/mL, glycyrrhizic acid 5.06~6.30 ng/mLo 2 3$rQ o] Qloio
o, GGBT-2+ GGBT-1, GGBT-39] H|3} =2 7S UEetdio
o GGBT-1, GGBT-3% geniposideS A|Ql3t paeoniflorin,
glycyrrhizic acido] disiA+= 23t FIFate Uit Al Al
8 % KHPY 7[&o] Aot ch(Table 6).

Table 6. Contents of marker compounds in the Gamiguibi-tang by
HPLCq

Content

(mg/dose) %RSD

Compound Criteria

(mo/dose) - T 1 GGBT-2 GGBT-3 GGBT-1 GGBT-2 GGBT-3

12.7£0.06° 18.75+0.07° 8.03+0.03° 048 0.38 0.39
279+003° 425+0.02° 282+0.01*° 1.21 0.54 0.28

Geniposide 77
Paeoniflorin 14
Glycyrrhizic 17

acid 557+0.05° 6.30£0.03° 506+0.01* (.85 043 0.22

GGBT-1, Gamiguibi-tang decoction; GGBT-2, commercial Gamiguibi-tang extract
?ranule from manufacturer A; GGBT-3, commercial Gamiguibi-tang extract granule
rom manufacturer B. Values are means of 3 replicates. Dose; a dose at one
time. Means with different superscripts in the same row (a-c) are significantly
different at p<0.05.

2. Fho| A A Fast G4
JhulAule golsh WA gAtst B4 5487 glstol
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DPPH ¥ ABTS radical 24758 £3stgct. e xAe
DPPH radicalo] 4} oftls Sof ols) 2Heiso] Ao] i)
L AE2 3Z=2 &9Ysto] stujHug AA2] DPPH radical
2715g 574% ZAd, Fig. 29 Zo] 1,000 pg/mLo FEoJA
47.34~63.17%2] atst FA4S Uehyoct gizfoz Argd
vitamin Cof] v]3}] §Atst &do] tha Yotolr}, =n 9oJEXo9]
DPPH radical AA%2 Hox9rch 1,000 pg/mL E%ofA
GGBT-27} §9]A o2 =2 DPPH radical 2AAH&4 2 YelJY o
U, o2 SEold slulAug st WA 7t DPPH
radical 27849] 9o|HQl Aol Y o= Uepitt.

ABTS radicalg o]£3t 7tojfu|et AAe =xw JHAarst &
qe| AT Fig. 33 2tk stuAuI A ABTS radical
AAEHL 50 pg/mL9 =T oA 1.74~5.82%, 100 pg/mL &=
oA 2.32~6.41%, 500 pg/mL S%=o]A 11.64~20.37% L 1,000u
g/mL sTo]A 21.52~33.61%2] HYZ F/do] ¥ Hoz e
Y. ABTS radical 2AAZ4L GGBT-204 A =2 FAHS
LFER it

100 ®GGBT-1 BGGBT-2 BGGBT-3 mVit.C
a

a a

DPPH radical scavenging activity (%)

50 100 500 1,000

Concentration (pg/mL)

Fig. 2. DPPH radical scavenging activity of Gamiguibi-tang. GGBT-1,
Gamiguibi-tang decoction; GGBT-2, commercial Gamiguibi-tang extract
granule from manufacturer A; GGBT-3, commercial Gamiguibi-tang extract
granule from manufacturer B, Vit. C; positive control. Values are means of
3 replicates and those with different alphabet letters are significantly
different at p<0.05.

BGGBT-1 ©GGBT-2 ®GGBT-3 mVit.C

a a
100

80
60
40

20

ABTS radical scavenging activity (%)

50 100 500 1,000
Concentration (pg/mL)

Fig. 3. ABTS radical scavenging activity of Gamiguibi-tang. GGBT-1,
Gamiguibi-tang decoction; GGBT-2, commercial Gamiguibi-tang extract
granule from manufacturer A; GGBT-3, commercial Gamiguibi-tang extract
granule from manufacturer B, Vit.C; positive control. Values are means of
3 replicates and those with different alphabet letters are significantly
different at p<0.05.

3. 7oA AAQ FE5 &4

RAW264.7 N Z+= LPS] Q5] AIFEL, o]EA A€ df4]
Nzt 43 u7/i2del No9 A4o| F7tsH . LPSo] <
o 9re RAW264.7 Nx9] @ZagolA NO A3 Asfio] nfx|
+ 7oA aatg Frist7] Aste, ZholfHulg AA] o3t
Ax 5445 MTT assayol 9o &Qlstgict. 1 ZAxt JtojHu[g
AA+& 25, 50 E 100 pg/mLo sEA =2 BEES YEUY
on, 3 X2 5T9 200 pg/mL X2 LA °Fte] NZEA
2 ehjgcHData not shown). WatA] G99l NZEANS ¥
O]X] ¢t 100 pg/mLE F 1 =2 AMAStY nitric oxide A|5]
g AJS xIsPstY

ZHolHug AAZE NO Aol uR]= &S gorrr] ¢sto]
RAW264.7 A|Zo] LPSE 1 pg/mle] %2 = 2sto] R=2ZAZ]
S Jlo|HE|g AAE 25, 50 @ 100 pg/mLo] s=2 AF ot
& 24X F¢ Higste] NO 558 FAsoiich. 1 23} Fig. 4
o} Zo] NO9| 5%+ LPSE A& F4s] F7Istget 100 p
g/mL 529 7lo|Hu|g A|A|7} 54.84~62.32%2 NO A4 Aaf
&2 YUEHEE EAsdo. JtujHug AAe s=EE 598
NO A4 Aoigdds Uerdigen, AHAA 7t 398l Aol
9t Ao Ygyth

T3 stojHule AlA9 INOS ¥ COX-2 THulAlo] urgo] o

e dF2 gotE7] Y5t Western blot FHZ o]-gs}to
iNOS9} COX-2 Tuizlo] wrdaks ZRASHYCHFig. 5). RAW
264.7 cellof]A] LPS (1 pg/mL) ®Xa]l2 <Qls] iNOS Truizlo] uryd
o Z7lotdaL, ZtujHuY AAE s=HE A2 5ty
ol&£xo = iNOS TZAol Wyo] AAE:= A &9
o EF, dFW3AN Fad d4F¥E ste COX-2 ©iA
LPS Az2|2 Qls] 2 WdFo|l F7istged, 7iulHu|g A
82 Fostds o COX-29 Ido] A HE & &
2 QAo 7| AHu[" A WA|A] GGBT-2+ 50 pg/mLo s=ofA
iNOS ¢ COX-2 ThiAo] wdo] 50% Jx AA|E|o] 7hojHu]gt
grol o X| WA GGBT-38r} tha =2 &42 Yepqict.

ol

1‘3‘~

m ok mlo

9_]
b
_)'x_

= 19 30 of
ue > 30 M

120

®25 pg/mL W50 pg/mL ® 100 pg/mL

100
e

o 80
>
2
=

2 60
E

*x ¥
E EL

g 40
]
Z

20

0

Nor Con GGBT-1 GGBT-2 GGBT-3
LPS (ug/mL) - + + + +

Fig. 4. Effects of Gamiguibi-tang on the production of nitric oxide in
Raw 264.7 cell. Raw 264.7 cells were cultured with LPS (1 pg/mL) in the
presenceor absence of LSA-A for 24 h to determine the level of NO. Nor,
LPS not induced group; Con, LPS induced group, GGBT-1, Gamiguibi-tang
decoction; GGBT-2, commercial Gamiguibi-tang extract granule from
manufacturer A; GGBT-3, commercial Gamiguibi-tang extract granule from
manufacturer B. The data represent the mean+SD of three separate
experiments (significant as compared to control. *p<0.05, **p<0.01).
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Fig. 5. Effects of Gamiguibi-tang on the protein expression of iINOS
and COX-2 in Raw 264.7 cell. Raw264.7 cells were pre-incubated for 24
hr, and the cells were stimulated with lipopolysaccharide (1 pg/mL) in the
presence of GGBT sample(25, 50, 100 pg/mL) for 24 hr. Nor, LPS not
induced group; Con, LPS induced group; GGBT-1, Gamiguibi-tang
decoction; GGBT-2, commercial Gamiguibi-tang extract granule from
manufacturer A; GGBT-3, commercial Gamiguibi-tang extract granule from
manufacturer B. The data represent the mean+SD of three separate
experiments.
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