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Evaluation on Pharmacological Effects and Component Analysis of
Hwanggeumjakyak-tang Formulation for Tablet

Se-Jin Kim, Ji-Beom Lee, Hye-Min Choi, Ha-Yeong Lee, Min-Ju Kim, Mi-Hwa Lee,
Jung-Ok Kim, and Hwa-Dong Lee™

National Development Institute of Korean Medicine (NIKOM), 94, Hwarang-ro(Gapje-dong),
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Abstract — Hwanggeumjackyak-tang (HJT) composed of Scatellaria baicalensis Georgi, Paeonia Lactiflora and Glycyrrhizae
uralensis Fischer is a traditional Korean herbal medicine widely used for acute enteritis. In order to develop the tablet for-
mulation of HJT, evaluation of the flow properties, thickness, diameter, hardness, friability and disintegration was carried out
on four HJT granules according to mixed content of seven additives. Simultaneous analysis used HPLC method was performed
of HIT tablet and was determined of the seven marker components; Albiflorin, Paeoniflorin, Liquiritin, Baicalin, Baicalein,
Glycyrrhizic acid and Wogonin. The biological activities were examined the effect of HJT on anti-oxidation and pro-inflam-
mation mediated by LPS-stimulation. We confirmed that both of HJT-Decoction (HJT-D) and HJT-Formulation (HJT-F) have
the similar contents on total polyphenol and flavonoid and inhibited the secretion of nitro oxide (NO), interleukin (IL)-1p,inter-
leukin (IL)-6, tumor necrosis factor (TNF)-a and the expression of nitric oxide synthase (iNOS), IL-1p, IL-6, TNF-a.. There-
fore, the developed formulation for tablet of HIT would provide chemically and biologically the same effect compared with

decoction of HIT.
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835 VKA o, B2 (Gheyrrhiza uralensis)®] A&
24 AJE<] triterpenes, flavonoid, polysaccharide 54 3
71A1¢] triterpeness} 1371412] flavonoid”} TNF-a2k MMPs,
PGES A 2] s fEs d9S AWt e

VRS EE ol TAE FFEte] arayt

f‘% FEE Foll tigt E5AE Ra=EAnh Hatd
S Yo7l 7MY £ # o2 G AT (Stap-
hylococcus aureus) 51~ &AA W3S 71 methicillin-
resistant Staphylococcus aureusMRSA)2] X =0 o] TH
E4o] 2 = 382 A5, Ipopolysaccharide(LPS)
Z A% RAW264.7 A EF A NOS SHFFe 95
’d Ate] EFRR (cytokine)o] A/ B FHF 71Kl thek A
FE B u} git?

o]} Zro| ghofol| tht o] EFtel] gk A= ol ©]
FRo, Al AP oz AN A= vl FHe
), A5 AA A= AGA 3 A|dAA ke oF2] A, 318t
2 554 A77h eIt ol B d7e gzt
orelo] A2 A|HHIE AAsl] BHilo] Lo 7, Hof
TSRt = AR Aol dg AFE XA,
AR S-S Bl e Sezteke Al FA
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HEME - Ao A Sarterae] 74 gl
=, AoF, 2= @FH 8] E(Gyeongsan, Korea)oll A
Aste] dwrte] A & ARSIl A7) 4 o=
o] 22 FRITA FepAlAE ] FefA AL B

Aok A 717] -AHA AzE 93 H7HELS microcry-
stalline cellulose(Avicel 101 and Ludipress)©} magnesium
stearate, VIVASOL, SiO,, lactose, starch@ &3} F&
(Korea)oll X +dated ARG-slATE FAEA S #13F 7714
E 2] baicalin, baicalein, liquiritin 3 glycyrrhizic acid
£ Sigma Chemical Co.(St. Louis, MO, USA)°|A +43}
%32, albiflorin3} paeoniflorin ChemFace(Wuhan, China)
A, wogonin 2] 2] 2FF<H 4] (Osong, Korea)oll A
date] ARSIt 7 FFEEES 95.0% o1 =5 7t

Table 1. Composition of Hwanggeumjackyak-Tang (HJT)
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A AFOZ AT AlF A 2|9} HPLC 4]0l A
43k methanol, acetonitrile<> J.T. Baker(Phillipsburg, NJ,
USA)PIA U3 TE HPLC systems Dionex-300 system
(DIONEX, CA, USA)E AF&3t%lal, YMC C18(5 um,
4.6x250 mm, Phenomenex, Torrance, CA, USA) ZHo 2
elekitt.

ME LS $3] fetal bovine serum(FBS), Dulbecco’s
modified eagle’s medium(DMEM), penicillin-streptomycin,
phosphate buffered saline(PBS)= Hyclone(USA), lipopoly-
saccharide(LPS), Griess reagent, ethanol, chloroform, 2,2-
diphenyl-1-picrylhygrazyl(DPPH)  Sigma-Aldrich(USA),
MTS reagent®} agarose= Promega(USA), TNF-o2} IL-1B,
IL-6° ™3 Enzyme-Linked Immunosorbent assay(ELISA)
kit= R&D System(USA)A T+ 5ke] ARS8

chald A4S 98] ARE-g 12} ARl INOS+= BD
Bioscience(USA), B-actinZ} 2%} A <Ql goat anti-Mouse
IgG-HRP= Santa Cruze(USAYNIA 43159t} Total RNA
extractionS 9|3 A} 3F RNAiso= TaKaRa(Japan)©ll A,
cDNA 43} PCRoY| ARE-$F 2E Al2F2 Intron(Korea)oll
A Fdste] ARSI

io KIOE} F{EfoH gl |:|-|:||04IAA} M= — sl2roket 7

&0l (0|5} HIT-D)E Table [2} o] 7t opAlg e Hash
3 %610% Hl Tl 1000e] sidshe A= WL 100°C
oANA 3AIZF B¢t FE FH KT dia‘ﬁ‘:}

gl AAke JrAJok)] e 7bzf A Eet 5 o7; ko)
10809) slFshs BATE WL 100°CAA 3A1ZF B3t 7A
3253 F A TEE 55T F, 1Fxste] @A
ZALNS AT AxE 747he) @m0k i
w=tokz 9] skek(AY oF) 1+ 24 F(KHP, The Korean Herbal
Pharmacopoela) 7150 Wt Este] AMgsAT).

EEEE MM M= - a2tk AA (elsE HIT-F) &
Aol SbA] A T AN A0l ATIAES Table 11
9 H]Ec’ﬂ w2l EstAtt. FaEtery vz 2a) o}
HA7HIEL 40 mesh sieveZ A Fsle] Y=E LI F
ow, 7} 7Jr o] uigh]Eol Ujrﬂ} e & STRRE oA
sl H7HE AME FEARE vARAER S
ol Avicel 101 % Lud1press9v]- o] 2kslat4x(Si0,)7t &34
ProsolveZ, 8|42 Croscamellose sodium, -F-541 7}
A ZE Aerosil® 2008 AHEBIITE 29 Thy E9HEC

f
40

Name Amount (g) Source
Scatellaria baicalensis Georgi 2.50 Heilongjiang, China
Paeonia Lactiflora 2.50 Anhui, China
Glycyrrhizae uralensis Fischer 1.25 Xinjiang, China
Total amount 6.25
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Table II. Composition contents of pre-formulation of HJT
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Ingredients - Fl - - k2 - - ks - - F -
Ratio (%) Weight (mg) Ratio (%) Weight (mg) Ratio (%) Weight (mg) Ratio (%) Weight (mg)

HGJYT powder 85.0 1343 85 1343 85 1343 85 1343

Avicel 101 6.0 95 6.0 95 - - - -
Lactose - - 12 190 6.0 0.095

Ludipress 6.0 95 - - - -
Starch 6.0 95 - - - - 6.0 0.095
Vivasol 2.0 31 2.0 31 2.0 31 2.0 0.031
SiO, 0.5 8 0.5 8 0.5 8 0.5 0.008
Magnesium stearate 0.5 8 0.5 8 0.5 8 0.5 0.008
100.0 1580 100 1580 100.0 1580 100.0 1580

TFA] Magnesium stearate(M.g.)S & 3sle] Z2p2g wlo
A oA gdsiAl SRk § AAl Azl AR HIT-
Fe &3 =29 g xd Aol J7HIES AH
EFYHE Bl Azt =S TEERY7I(TRB 16,
Ereweka, Germany)E AH8-3ted 7141 3 glo] ui=
EFgsltt Az 3 FAE vAAClE Y R
SHYI} - ol dnzd Ao HUHAIES] &
o] B4%7HE S8l ZR7] B (Bulk density)et 9
S (Tap density)E SH3BIAL o]& o]&sl] s5848S H7t
st ARV dEs E3ES v Yol =
o= § Uxs EFEC] S0l v2=AdYE 2003
tappingst - S8t ofefje] 2o o8 FhE et
1 ZA %O 2 Hausner ration &2 73l 542 A7t

s,

Mass of sample(M)
Untapped volume(V,)

Bulk density(py,) =

Sample weight(M)
Final tapped volume(V,)

Tapped denSity(ptapped) =

Hausner ratio = Dtapeed

Pbulk

HITFe] 4% 7t BAS 74, A&, 71, A=<
Hardness Tester(TBH 325, Ereweka, Germany)Z =74 F%}
ow, olnf RE Hrh= 33| SA7S] HAo=E AL
o}, B3l %= A3 Disintegration Tester(Disintegration 3100,
DISTEK, USA)E AM8-310] 3740.5°CS] A5l A&
Sl BRI AAY] ofEo] fEjt <ol EAlsHA
FAY Folltgte 43S UelA] &= dEe E4o]
SAE w7ER| o] ke R St e 10710 BAE
Friability Tester(TAR 120, Ereweka, Germany)°l|A] 25 rpm
O 2 4-5%t IR &, EAE FAE S ool

Sxo= AT
% Friability =
Initial weight of tablets — Final weight of tablets
Initial weight of tablets

x 100

SA B - 759 F5E42 methanol(]d MeOH)el|
1 mg/mLe] 52 ZA 5] 4°Col Waalda, 72t T2 5
AL E3Felo] 100 pg/mL FE2 3)Ajsle] FFEWoF AL
231tk HIT-D A& 2 HIT-FZ 393 mgl & =43 3
50% MeOHE- 371813 10 mLE ¥5=0] 0.2 ym membrane
o o3} & HY oz ARSI FAS {8t 52
1.0 mL/min® 2 S&FU FUHF 10 uLich. o]
0.05% H;PO,(A)’} $H+-E H,09} 0.05% H,PO,7t §H--2
Acetonitrile(B)E AFE-3le] BAIA EE Fr]27|8oz
ZHFAI AE S 230 nmeol A HE3A F= 7
$71%2718 (A)(B)=85/15(0 min) — (A)/(B)=80/20(20 min)
— (A)(B)=70/30(32 min) — (A)/(B)=60/40(55 min) — (A)/
(B)=40/60(75 min) — (A)/(B)=10/90(76 min) — (A)/(B)=
10/90(80 min)©- & Z&FUc}.

AME =N - 5% 235 918k HIT-DZ HIT-F= 100
mgl 2 F&3| 43 T 50% DMSO o] €o] | mLE %
% % 0.2 um membrane ¢332} $ A3

DPPH Radical 2716 &% - DPPH(I-1-diphenyl-2-
picrylhydrazyl, Sigma Aldrich, USA) radical &7 4
Biosis®] W< WEsle] S48t 2t A8 100, 200,
500, 1000 pg/mL= 3]A13ted 96 well plateol] 100 \LE 5=

a

1

o r

A 308 B WESAIA 517 nmolM FEEE ST
FskeE S48l AAE tEwe® s, 4
$I8le] YIiZT-CZ Butylated hydroxyanisole(BHA)
ARSI

[¢)
5 B2lHlE ¥ Sot=w0ls Y 5% -3 T

i Rl oo
tu
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2 BashE A 9P E4snY gredee
tannic acid(Sigma Aldrich, USA)E ©]-&-3to] AFHS 2+
X319t} Zebreo|= g#Re Singleton VL 5] W ®
< WFsty S48 A L, EFEZE quercetin(Sigma
Aldrich, USA)E ©|-&3t] Hedg 2HAdsisit.

MNEZESMTYIL - A E=4S Slsk7] fs MTS(3-(4,5-
dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium, inner salt, Promega, USA)
assayS A 3FATE RAW 264.7 Al 25 96 well plate©]l
5¢10° cellwell2 ¥-F313, HIT-DZ HITFZ 28] 34
Ho 2 s|Aste] sEEE A st 24417 v g F,
MTS reagents 20 ul¥ 71l 4417 9ES- & 490 nmell
AN FREE S5 o] AP AlE 5A40] vERt
A ¢F= FEHSAM FaFEEE AAYsle] Al ARt
ATH.

Aol AME-3F RAW 264.7(Mouse macrophage cell line)
M| 3EFE American Type Culture Collection(ATCC, USA)
oA YA, M2 wlgS f18l 10% FBS, 1% penicillin-
streptomycine 371t DMEM HIR| & A8-3}d 37°C, 5%
CO, Z71ollA v <Fsiaitt.

NO % IL-1B, IL-6, TNF-a 2H|Z S8 —RAW 264.7
MEZFZE 12 well platel] 5x10* cell/wellZ #5313 HIT-
D3} HITFZ 50, 100, 200 pg/mLE 24]7F A2 2 &)
t}. o] & LPSZ 100 ngmLE A 2|3k T 244]7F H<1 uj
ool v T h S Fall 7 AFel ARl AlEE cell
extractions #1814 ARS-SIATE NO S5 flsiA wi !
100 pLell 532l Griess reagent(Sigma, USA)S ¥ 105
ZF WEg-A1 71 ¥ microplate reader(Tecan Infinite M200)S
o]-83l 570 nmolA FF=E =319tk Sodium nitrite
9] standard curve®} B3] A4S TE Al BT EH]
54& 913l ELISA kits ARE-3I31aL, AlzAke] Wl w)
2} 1 2 st Y RS E DexamethasoneS
A&t

Immunoblot Assay — HIT-D3 HIT-F2&2 * 2] 3t RAW
264.7 A|XE PBSE Al ¥ AIA 3 - protease & phosphatase
inhibitor cocktailS 3+t lysis buffer(50 mM Tris-HCI,
250 mM NaCl, 5% Glycerol, 1% Triton X-100, 0.1% SDS,
I mM EDTA, 2mM DTT)E F-HAIZ & 102 &< iceoll
A7) TR, 4°ColA 16,000 pmS 2 20% FoF 947
ZatAtt FS5 A M2 FE$ F BCA Protein Assay
Kit(Thermo, USA)E AR&-8lo] Thil S eka} s, 20~30
pg® lysates 8~12% gets AH8-319] SDS-PAGE system©.=
#2131t} ©]& PVDF(polyvinylidene difluoride) membrane
(Millipore, Germany)°l] 100 VZ 1417+ 59} transferdt 5,
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blockingS 5% BSA7} ¥ 1xPBS-T(1xPBS, 0.1%
Tween-20) SN0 2 AJ2of|A] 1A7F FF A8 iNOS,
B-actin 5 primary antibody= 4°CllA4] overnight ¥H&-A171
%, 1xPBS-TZ Al ¥ A|A3}3L, secondary antibody= 22
oA 2A17F FE REEAIZ] F 1xPBS-TZ Al ¥ A& 3}aL
ECL 7182 WAIAIZ] & ChemiDoc-It Imaging System(UVP,
Canada)® 7333t}

RT-PCR Assay — RNA 222 $J3] RAW 264.7 Al ZE
12 well plate®] 5x10* cells/mL X2 E38k Tk, Ao
HIT-D2} HIT-FZ 50, 100, 200 ug/mLA #2]8 & LPSZ
2]2]3FaL RNAiso reagents ©]-8-3l A 2Ake] Wil whe}
total RNAE 33} t}. Total RNAE Maxime RT PreMix
Kit(iNtRON, Korea)g ©]-8-3} cDNAE 3L, -4
2} FE2 ¢8 54 primerE ¥ 7} primerdl] WE PCR
270l wka} A8}, olg] iNOS(F: 5“CCTCCTCCA
CCCTACCAAGT-3’, R: 5“CACCCAAAGTGCTTCAGTCA
-39} IL-6(F: 5-CCGGAGAGGAGACTTCACAG -3', R:
5. GGAAATTGGGGTAGGAAGGA-3)= 94°CellA] 30%,
60°CollA] 303, 72°CllA] 30% <t 40 cycle® ¥HSAI A
3, COX-2(F: 5-GAGGCCACTGATACCTATTG-3', R: 5-
ACAAAGAAGGGTTCCCAATT=3 = 94°CollA 30%, 58°C
oA 30%, 72°CollA 30% &<t 40 cycleZ WHSA|FH oW,
TNF-o(F: 5-GGCAGGTCTACTTTGGAGTC-3’, R: 5*-
ACATTCGAGGCTCCAGTGAATTCGG-3")= 94°Cll A 1
i, 55°ColA 20%, 72°CollA] 30% &<F 35 cycle=,
GAPDH(F: 5’-CAACTCCCACTCTTCCACCT-3', R: 5*-
CTTGCTCAGTGTCCTTGCTG-3'= 94°CollA 20z, 60°C
oA 20%, 72°CellA 20% F<F 30 cycle® WHEAIATH 7}
DNAT 1.5% agarose gelll X7]95A171 & UV AZ7=
gRlskich.

SAME| - RE A4¥dde THFeEF14 = e
Wolew, f24 ZAAFE one way ANOVA testS 2 A] &
% Turkey test= AR AF3IATE P<0.05 o3 #jvt &
AR feldel e A= ddels

2 I

EFEte MM M= ¥ SHEI} - FFFFRMHIT)
Al AzxE $15te] Table 1] vWiE&=E wiget EFE52
71Z BS993 3-8 Table 1o YeRTh 7t HIT &
SHEo] 32X AW dx, 8] AxE =43l Hausner
ratiool] 9]l 3 7135191 t}. Hausner ratio= Excellent(1.00-
1.11), Good(1.12-1.18), Fair(1.19-1.1.25), Passable(1.26-

1.34), Poor(1.35-1.45), Very poor(1.46-1.59), Very very

poor(>1.60)¢] & 77| 5FOE Yro] EEAS B8l
3L, HIT-FL, F2, F3 % F4 £3%&-°] Hausner ratio % 2t
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Table III. Flow characteristics of HIT tablets

Kor. J. Pharmacogn.

Parameter F1 F2 F3 F4
Bulk density 0.745 0.712 0.695 0.748
Tapped Density 0.865 0.726 0.813 0.935
Hausner ratio 1.16 1.02 1.17 1.25

Flow character Good Excellent Good Fair

Table IV. Post-compression parameters of the HJT tablets

Parameter F1 F2 F3 F4

Weight variation (mg) 790 790 790 790
Diameter (mm) 13.9 13.9 13.9 13.9
Thickness (mm) 7.05 6.93 7.05 6.94
Hardness (KP) 17.61 19.93 14.93 14.76
Friability (%) 0.15 0.14 0.42 0.30
Disintegration (min) <20 <17 <20 <22

ZF 116, 1.02, 1.07, 1.25% 2RISIIAL, 22 5 HIT-F29] & 7] ok S | =30t

7]
B490] Excellent2 7V 2 A2 Yt /K4 =%
S o= epFget 7 Ao 2497 A= Table IV
o} 7ro] YRt} HIT-F13} F2&= 7%+ 1761, 19.93 KP
2 150149] 7S BT, vEE 9A] 0.15, 0.14%= JEr
U £ 23= Bt AtE o2 HIT-F33 F4= 14.93,
14.76 KPS| A=z YeEld o, nEeE 042, 0.30%
eI ™, F13} F20 vls)] W A3E B g3l= 2
A HIT-F2= 94138] B3l 71714 1732019 Alzto]
29 FJANH, YA HIT-FI, F3, F42 2082 o)4d<] A7t
o] AQ e AL Felsle] T ol HEs} nf
5 Bi|rox BF Hojdt A¥E Hel HITRE o5
A 0] AAFOZ ARS-3ISITT.

EExfotet M= &l - HPLC-PDAS o83} &
vjo] 14 2 AZE gl sk B4 2718 HES] HIT-
F2E FAdsh= 359 Rl 5 3=9] baicalin, baicalein
2 wogonin, 2}%F2] paeoniflorin, albiflorin % 73 <]
glycyrrhizic acid, liquiritin 5 7% EFEZ tish AR
AHS FYIATHFig. 1). ©15732] watere} acetonitrile]]
0.05% phosphoric acids 7o 24 HeleS =) 7zt
=] Hd UV spectrum B4 A3, ) UV S+ &
o] paeoniflorin, albiflorin, liquiriting 230 nm, glycyrrizic

acid= 250 nm, baicalin, baicalein, wogonine 275 nm% =
AEem dtaow 7P 2-e 230 nm= AE7]
< SISt IR tiek 2 72 SAEAHS 4
§3] 2% A3}, HIT-FlM 2522 92371 albiflorin,
paeoniflorin, liquiritin, baicalin, baicalein, glycyrrhizic acid
5 wogonin®| =0 & HEHUTH HITFSH 5 75 =
2] UV spectrum B4 A3}, B5F Fd ~dEHO R 7h

2 &7

gfolf u}
& &3l Atsks
2l polyphenols} flavonoid -2 H]

o qgor EQ

[9)

&3 HJt - DPPH
St kst =

taet. S 27

o HIT-D3} HIT-F2o] w57t S71stel| wel S7khe 73
&S WAL, A EFE 1000 pg/mLo|A HIT-DL 89.4%,
HITF2& 952%=% WZ<+<% Butylated hydroxyanisole
(BHA) 100 pg/mL# A k5 UERATHFig. 2). &3+ &
uls dhd} Seh o= hol| 2l HIT-DS 304.70+
3.52 ug/mge}t 635.45 + 17.17 pg/mg, HIT-F2= 310.10+6.25
ng/mgst 822.80 +39.48 ng/mg O & =4 =k Table V).

EEEetEr Melnt Fxjo| MZESY It - RAW 264.7
celloll th3k HIT-D9} HIT-F2¢] =48 3¢13F A3}, F A
FollA BF 1000 pg/mL FEoIA EA4o] UERbA] 238
32, mEbA 1000 pg/mL ol&te] FxoA FEEAdS e
e 9o 58 APsE 245t Agol 13t
(Fig. 3).

NO M3t iINOS el 2ils H|m — ti2lzed TLR
3} WH-g-3h= LPSE iNOS S fstal NO9l e
ZXE 22 RAW 264.7 cello] 2HE2 %2]5}aL LPSE A
galo] oFRo FrolEAo® NO AT INOS el o
Als-& RS Fig. 3(APIA Yehts A 7o) HIT-
DS} HIT-R2E Bxo&d oz NO9 AL 743,
200 pg/mLelA] HIT-DS 81.7%, HIT-F2&= 81.4%°] 744s
B9om, o] DEX7} 33%2] AIES Ve ZAxrcth
=2 AN 3 NO A SARE o2 NO 34
F4¢l INOSS] mRNAS} Thild oM % FEoE&4 3l
ZHao S B tHFig. 4(B)). NOAA 3} iNOS & 21
o] HIT-DS} HIT-F2& 5533 S<lslint.
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Fig. 1. Simultaneous analysis used HPLC method. (A) Standard mixture and (B) HIT-F2 are HPLC chromatogram. (C) Identifi-
cation of components used to compare with UV spectrum of standard mixture and HIT-F2; 1. Albiflorin, 2. Paeoniflorin, 3. Liquir-
itin, 4. Baicalin, 5. Baicalein, 6. Glycyrrhizic acid, 7. Wogonin

HEY MOIEFRle| FHAL EEnt 4 XS

JAS Al ETI] S Ui
IL-69 &t

Hlm —
AYo|E7e1el TNF-02} IL-1,
Az dA A A a3 Rl
(Fig. 5). RAW 264.7 cellel LPS 2] ¥, HIT-DS} HIT-F2

ALl E7RRL

BE 5EoEZFH 0 R Alo|ETIC] EH|E
o] YERTE TNF-o0i= HIT-D2] 73 100 pg/mLol|A] Alo]
E7RRIe] ER7t 548 H4skal HIT-F2=
)7L F23] astdthFig 5A). fAAL 2

AT

= Ask

1 oo

50 pg/mLoYA]
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Fig. 2. DPPH free radical scavenging effect according to for-
mulation of HJT. Data was expressed as the mean+ SEM of
three experiments. *: significantly different from HJT-D and
HIT-F2, p<0.05. n.s.: not significant.

Table V. Content of Total Pholyphenol and Flavonoid in
HJT Formulation

Formulation  Polyphenol (ng/mg) Flavonoid (pg/mg)
HIT-D 304.70 + 3.52 635.45 + 17.17
HIT-F2 310.10 + 6.25 822.80 + 39.48
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Fig. 3. Effect of HIT-D and HIT-F on RAW 264.7 cell via-
bility. The macrophages were treated with various concentra-
tion (0, 31.25, 62.5, 125, 250, 500, 1000 ug/mL) of HIT-D
and HJT-F for 24 hrs. Cell viability was measured using MTT
assay. *: significantly different from HJT-D and HIJT-F2,
p<0.05, **p<0.01, ***p<0.005. n.s.: not significant.
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Fig. 4. Inhibition of NO production in LPS-stimulated RAW264.7 cells by HIT-D and F. (A) Cells (5x1050ells/mL) were treated
with various concentrations (50, 100, 200 pg/mL) of HIT-D and F for lhr, and then incubated with LPS (0.1 pug/mL) for 24 hrs.
The culture supernatant was analyzed nitrite production. Data was expressed as the mean +SEM of three experiments. *: signifi-
cantly different from HJT-D and HJT-F2, p<0.05. n.s.: not significant. (B) The cells were analyzed by Immunoblot assay and RT-
PCR for protein and mRNA of iNOS. For immunoblot of iNOS, the cells were pretreated with HIT-D and HIT-F (50, 100, 200 pg/
mL) for 1 hrs and treated with LPS for 24 hrs. For RT-PCR, the cells were pretreated with HIT-D and HJT-F for lhrs, and treated

with LPS for 4 hrs.
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Fig. 5. Inhibition of inflammatory cytokine in RAW264.7 with HIT-D and HJT-F. There were decreased (A) the secretion of cyto-
kine, (B) the expression of mRNA of TNF-a and (C, D) the secretion of cytokine, the expression of mRNA of IL-1B, IL-6. The
cell was pretreated with HIT-D, HJT-F for lhrs before being induced inflammation with LPS for (B) 2hrs, (A, E) 6hrs and (C, D)
24hrs. *: significantly different from HJT-D and HJT-F2, p<0.05, **p<0.01, ***p<0.005. n.s.: not significant.
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