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Evaluation on Pharmacological Effects and Compound Contents of
Hwangryunhaedok—tang formulation for Tablet

Ji—Beom Lee#, Hye—Min Choi, Jong—Bum Kim, Jung—Ok Kim
Sung—Ok Moon, Hwa—Dong Lee

Korean Medicine Preparation Team
National Development Institute of Korean Medicine (NIKOM), Republic of Korea

ABSTRACT

Objectives : Hwangryunhaedok—tang (HRHDT) is one of the well-known prescription herbal drugs of Korean herbal
medicine, which has been widely used for the treatment of various bacterial and inflammatory diseases. This study was
conducted in order to develop the tablet formulations of HRHDT and compare its efficacy with the other commercial
formulations,

Methods : Corresponding herbal medicines comprising of HRHDT were extracted with water for 3 hr at 95~100C and
then vacuum dried, Subsequently, some pharmaceutical excipients such as microcrystalline cellulose, croscarmellose
sodium, magnesium stearate, etc were used to prepare the HRHDT tablets, The contents with characterizing components
of HRHDT tablet was compared with the HRHDT decoction, The contents of characterizing components were analyzed
with HPLC, Furthermore, we investigated the anti—inflammatory and anti—oxidative abilities of two different commercial
HRHDT granules (HJP—1 and HJP—2) and were compared with that of the formulated HRHDT tablets. The anti—oxidant
properties of HRHDR were studied using the 1,1—diphenyl—2—picryhydrazyl (DPPH) radical, contents of total flavonoid
and polyphenol, In addition, based on this result the anti—inflammatory effects have verified by mechanism from
LPS— treated Raw264.7 macrophages.

Results : The results demonstrated that HRHDT tablets showed more anti—inflammatory and anti—oxidative effects than
HJP—-1, HJP—2. Moreover, it showed more superior effects in terms of dose, usability and stability than the granules,
Conclusion : Hence, we concluded that in order to improve the quality and efficacy of the Korean herbal medicine,
it is necessary to develop appropriate methods and establish standardized techniques for the development of good

formulations,

Key words : Hwangryunhaedok—tang, Tablets, Formulation, Anti—oxidative, Anti—infalmmatory
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1. A=

1) Blorx

£ A7l AHE IS HRADD Y 4 gkl
X ZH Gardenia Ellis), 33 (Scutellaria
baicalensis Georgi), 32 (Coptis chinensis Franchet) @
Bhill(Phellodendron amurense Ruprecht) < GEHIE
(Gyeongsan, Korea)ollAl ztz} {lste] g7 2 & Ab
L5ttt 4zbel 4 sHerEe 22 SIS AT §hek
AA D ] grer R Ao Bystict,

Jasminoides

2) Cell line

Ao A AHEE AN EZE nfe29] 4] A|Z A (mouse
macrophage line) RAW 264.7 M32A American Type
Culture Collection (ATCC, USA)o| A E&5te] ARSI T

3) F7HAl 2 Al

AR AZE Y3 A71H=<] Prosolv, Avicel 101, Ludipress,
Croscamellose sodium, Aerosil® 200 % Magnesium
Stearate> G)HA2FE (seoul, Korea)oll T35t ARESFSITE.
AEZE0Y 245 99l 55 EEE4Q baicaleine A&
OJokZ ot A (Osong, Korea)ZX-E|, baicalin, berberin,
geniposidex Sigma Chemical Co, (St. Louis, MO, USA)
oA, palmatine2 Avachem scientific(San Antonio, TX,
UsA)olA 242 tgstgled, 2 2549 5= 95.0%
olAtolgtt A& X7 = HPLC BA4L 93t acetonitriledt
methanol2 J.T. Baker (Phillipsburg, NJ, USA)ojA ¢
3} L, formic acide= Junsei (Tokyo, Japan)o|A +¢i35}te]
ALgslT, oFy] EA HI7IE Y38l Fetal bovine serum
(FBS), Dulbecco’s modified eagle’s medium (DMEM),
Penicillin—streptomucin, Phosphate buffered saline
(PBS)= Hyclone (USA)A|E, lipopolysaccharide (LPS),
Griess reagent, Ethanol, Chloroform, 2,2—diphenyl—
1—picrylhygrazyl (DPPH) Sigma (USA) A|=, MTS A]eF
9 Agarosex= Promega (USA) A&, TNF—qa, IL—6 Enzyme
Linked Immunosorbent (ELISA) assay kitE R&D System
(USA) AlEE& st A&t

2. ¥

1) HRHDT Tgfott Sf Cho| ol AL X|Z=

(1) HRHDT #=ol A=

HRHDT A2 Table 13 Zo] FAUANE FHFE=
A=t § E3ste] ofA) F=e] 10uf)] et ZAFE
Y1 100ColA 3AZE ¢t &3 tH(Hanmoru, Korea).
Z ML filter paper (Advantec No.4, Japan)Z 7 - 97}
5, 979 rotary vacuum evaporator(Eyela, Japan)E
0|83t FEAL At o] FEFAL ¥ 7A=7](Hanmoru,
Korea)g o]&3to] Azx3t ¥ ARAAE A, Agd=z
AXAX0 =82 16. 5% Tt

Ay
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Table 1. Composition of Hwangryunhaedok—tang

Name Amount(g) Source
Gardenia Fruit 1.56 Guangxi, China
Scatellaria Roof 1.56 Hellongjiang, Chma
Phelodendron Batk 1.56 Jecheon, Chungbuk
Coptis Rhuzome 1.56 Northeast, China
Total amount 6.24

A Az

Ao A&, S, 3 9 &
FZ9 1089 HFs= AT
P31, 100T oA 3A17F 59t A &3t tH(Hanmoru,
Korea)., &&9NL filter paper (Advantec No.4, Japan)&
79 - oaet 5, oBHE rotary vacuum evaporator
(Eyela, Japan)E ©|-&3t¢] 529 A3t} o] 554 A
F7%x7](Hanmoru, Korea)= ﬁ—a?‘_—% sto] G| AAS
A, AzE ZH7Ho g A= dhERl= b & 3heR(Ay o)
TAX(KHP) 7|0l ntet £8ste /‘P—Q‘fﬂ' o},

(2) HRHDT $h] o
HRHDT gho|o] Axke 2

W2 k7 W ¥, o
=

2L
=
=

2) HRHDT HA|2| M= &

(1) HRHDT x%xﬂ zﬂ—ﬂ HH@» al %/Hx 7].

HRHDT A9 Az %Al Table 29 vigH|&H=
HRHDT |20} 247+0] H7HA5& E£Fste] HRHDT
F1, F2 9 F3& A|=3stth. HRHDTY ©ojdlAe= 40
mesh sieve2 AIsto] A=E FU3; AF o, 7] F
LG EREEEEE PECT RIS ERC A 4L
Prosolve, B|ZAXAZZ @29 Avicell01l ¥ LudipressE,
Sl A 24 Croscamellose sodium=, 574 /I FFA
2 Aerosil® 2005 242 Hget & SThAE woA 1087
w+dsHA  EFSHATE. olFo] FEAEA  Magnesium
Stearate® F7}sto] 587 YA £t =S Al
Z3t9th, ETREY EAEEE A8 2E7] E= (Bulk
density) 2} E,E Y% (Tap density)S &Astgct dR7]) U
St EPES dadube Yol ¥u2 34ein, @ Y

= &@=°] Sol%le WAA-AEHE 2008 tapping T

243to] ool 4o 3 e Fakert.

=387t

=

Mass of sample (M)

Bulk densit N
ulk density (pbulk) Untapped volume (VO)

Tapped density (o, Sample weight (M)

tapped ):

Final tapped volume (V, )

durluset YUEd 23ge thed $4L gt
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Table 2. Pre—formulation of Hwangryunhaedok—tang tablets

F1 F2 F3

Ingr
Ratio (%) | Weigh(mg) | Ratio (%) | Weigh(mg) | Ratio (%) | Weigh(mg)

HWHDT powder 80.0 584.0 80.0 584.0 80.0 584.0

Prosolve 12.0 87.6

Ludipress - - 13.0 94.9 5.0 36.5

Avicel 101 - - - - 10.0 73.0

Croscarmellose Sodium 4.0 29.2 3.0 21.9 3.0 21.9

Aerosil® 200 20 146 20 146 1.0 18

Magnesium stearate 20 14.6 2.0 14.6 1.0 73

100.0 730.0 100.0 730.0 100.0 730.0

(2) HRHDT A A= 9 =487}

Table 2 74 ]-go] wjz} E31E ZHze] HRHDT EgHEL
YRS B BT, TR Thebg) (TRB 16,
Erweka, Heusenstamm, Germany)& A3t 3712
o2 I glo] vtz ERASHRAL, HAAOlE o B & & 4
Aol AR&sHTE, HRHDT AA9] #A, A&, 74  B=«=
hardness tester (TBH 325, Ereweka, Heusenstamm,
Germany)2 ZA = om, ojff BE EAY7I= 33 &4
Zrel Hgoz AXEth, Ba= AP disintegration
tester (Disintegration 3100, DISTEK, NJ, USA)E A&
stod 37+ 0.5 T AAFAA AASHAT. St A
A o) ol Eo] fEit ¢toll EASHA AU FolglEzt= A
B2 Ut A g 929 Edo] 24T f7hA 9 Ate=
stk AAY mkEEE 10709 BAE friability tester
(TAR 120, Ereweka, Heusenstamm, Germany)ol|A 25
rpm e 2 42 Fet JAAZ &, EHE FAE S o
go] 4402 Asiect.

Initial weight of tablets - Final weight of tablets <100

% Friability = — -
Initial weight of tablets

3) HRHDT &t HH|o| SS4 24

(1) 80 9 HAoJ 2

BEEEHY Az A8 55 #2ELL 479 BAE
Ags] Aot methanold =], 25 1.0 mg/mle] 3E2
ZAF T 4C] BEEgth, HPLC #4& ¥3dte] HRHDT
gl A2 9 HRHDT FAE 5.28 mg/m=E &3] A
3 0.2 um membrane filter o3} & HAN OS2 AL} ]

(2) HPLC #4=4

HRHDT ZF84E9l geniposide, baicalin, baicalein,
palmatine X berberine?] £&& ¢35t} YMC C18 (5um,
4.6%x250 mm, Phenomenex, Torrance, CA, USA) ZH&
AHESHEAL, 4 2= 35TE %213]"33‘:]' olEdE 1.0
mf/min® 2 E#Fom A= FYFL 10 w ol olF
AL (A) 0.1% formic acid7} ¥ -.‘%—Q H0¢2+ (B) 0.1%
formica acid’7} 3% acetonitrileE A3}, Table 3

3} go] FHFYUT. AEIAL 254 nmol A sk,
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Table 3. Gradient elution condition of mobile phase

Time (min) Solvent A (%) Solvent B (%)
0 85 15
15 78 22
30 78 22
50 75 25
70 30 70
71 2 98
75 2 o8
77 85 15
80 85 15

(A) H20 with 0.1% formicacid,
(B) acetonitrile with 0.1% formicacid

4) MIZH{

ot A0 A A ZFQ RAW 264.7 H3EFE American
Type Culture Collection (ATCC, USA)olA Y3ttt A=
ujoke Q&) YA Y FA2] 1% Penicillin—streptomucin,
10% FBSE #7}et DMEM HjX|E vjgH oz ste] 37T,
5% CO2 271 A v gFstict,

5) MZ=d87t

RAW 264.7 Ao gt SHP=E dotr] st
3—(4,5—dime thylthiazol—2—yl)—5(8—
carboxymethonyphenol)—2—(4—sulfophenyl)—2H—tetraz
olium (MTS) assayE 435ttt WA, RAW 264.7 Al
(5% 103 cell/96well)ol| Z+zFe] HRHDT AAE 200 € 500
ug/ml SEHE ] ste] 2447 vSF T, 20 w o] MTS A
oFS A7Vet ThS 1417 Bt MRS ElT, 490 mol A ERES
53 O}ﬁ‘:]' NZzEY Aes ANEE AR g2 =23
2 Aelze] vlg= Akt

JgJ

treated sample
Non — treated sample(CON)

Cell viability (%) = 100<

6) Nitric oxide (NO) A4-MZt

HRHDT AAE2 d5AAax Ast7] A3 Az
ok} | Nitric oxide (NO)9] & -’:‘5733]-93\\:]', RAW264.7
MZE (5% 104 cell/12well)o] Z}2-2] HRHDT A|AE 200,
500 ug/m0E 2417k 7t A2 sttt o & LPS (1 ug/me)

E A5t &, 24X 7F w5t Griess assay HH 22 NO9
=5 57‘40}“‘:}28) Z, AMEugFd 100 well 5F9
Griess reagent (Sigma, USA)E Y3l wrl7|oA 1087t
HF8-A17]1 & microplate reader (Tecan Infinite M200,
Untersbergstrasse, Austria)E ©]&3l%] 570 mo|A &%
=5 S35 Alx wigd W NOY ==
nitrite®] standard curve®} B 3}o] AALSIF T,

i

sodium

7) B4 ZEHGEE (ELSA TE AOlE7I 53
HA RAW 264.7 AlE (5x104 cell/12well)ol] Z+2}+9]

Vol. 33 No. 2, 2018

HRHDT AAE 200 ¥ 500 ug/mlZ 2A17F 5k AAEE
Sttt o] & LPS (1 wg/m)E At 24A17F vl st
AzajgA o2 HE] TNF—a9}t IL-69 =& ELISA kit
(R&D System, USA)E ol-&3dto] SAsIGTE, 2 Alo]E7}
Q19 X TNF—a9} IL-69] standard curve?} H| &}
A4t

-1°i' |

8) DPPH radical A7{&HM

DPPH radical 24 %4-& Shahidi DPPH ¥3%& &
st &4ttt 2k Al &89 100, 500 ¥ 1000 ug/meol
0.01 mM®] DPPH &2 7}sto] 25TCo|Al 3087t ¥H-3-A]
71 &, 516 mo|A FFE=E A5t th&9 AL C=E A
&3ttt DPPH radical 24842 AR89 FH71
gk A2 FHE AAEE Yeyiglon, gxze
2 & Butylated hydroxyanisole (BHA) 0.1 mg/ml & A&
atol vl watsic.

treated )
non—treated

DPPH radical scavenging activity (%) = (1 — x 100

2l ERtEL0|= Sk

29E &L Folin—Ciocalteu reagent’} &2
H=4 SHEE 9o dEo] ExjEd JYom Iy
e AL 92 P, F Bevs e wEEUR
gallic acid (Sigma, USA)E ©]83td AFAS 243t et
Wt & ZgtExo|= 3RS Singleton VL £29)9] HiS
AdB HASle =AUt EEEZZE quercetin (Sigma,
USA)E olgalo] & Behiicol= G AAL AT,

& 2ddl=
=
=

L

3. $AEA

2E A¥ZAIE mean+SEM (n=3)2 vehfilon, &
o)A HAAR= SAS (Statistical Analysis System, SAS Institute,
Cary, NC, USA)E ©|83}9] one way ANOVA testE AA|
8k & Tukey test® AFE AZ39t} p <0.05 o] gt
AR 5-940] Y= A= wHstHT

Il. i

1. HRHDT #AA| A=

1) HRHDT E&=2| =4%

Table 29| wjgtu] &= Z3F
F39 712 4L &3 #
HRHDT €389 2842 257 4, ¥ U=E S35y
Hausner ratio®] ¢J3] H7}=%lct}t, Hausner ratio= Excellent
(1.00~1,11), Good (1,12~1.,18), Fair (1,19~1.25), Passable
(1.26~1.34), poor (1.35~1.45), very poor (1,46~1.59)
4 very very poor (»1.60)¢] & 7719 5FCE Yol &

7t
HRHDT £%E& F1, F2 2
Table 4°] Ytk z+

ot 0':I

rlo



of

£4< #rskdtt. HRHDT F1, F2 123 F3 EFE
Hausner ration 2 Z+zF 1.16, 1.12 2331 1,084
HRHDT F32] ZEA40| ExcellentZ 7P ¢SS 3135}
F, F1, F2 223 F3 =& epAs7]o] At 354

o
w43 Y.

Table 4. Flow characteristics of Hwangryunhaedok—tang tablets

Parameters F1 F2 F3
Bulk Density 0.745 g/em? 0.695 glem? 0.725 g/em?
Tapped Density 0.865 g/em’ 0.779 glem? 0.783 g/em?
ml-{-a.usner ralié l :1-6 . -l.1-2 : 1 .08-
Flow character Good Good Excellent

2) HRHDT HH|e| =8%7t
HRHDT AA| F1, F2 181 F3& etgste] z+ mﬂfﬂ =
& H71et g& Table 59 YR it HRHDT F1e| 73
SEAL o, AA ege Aot AR Aot vl ‘;&0}
nhE o FEAH Y] 3ol HAF sttt HRHDT F2¢}
F3& Zt7t 4 9 7 KPO Z=E YeglL, viee S347
77+ 0,5 9 0.2%9] 935 235 HAF, AT, FolE
Al@ A3 HRHDT F2= &43] 83l=7|7HA] 30& ©]4d9
AlZro] Q& o] tfgtul=ord ommf‘aw U galle
7120l £&3 3k, F39] A 308 ool BajEe] 7]=
A SIS ol % AY OM HRHDT F3& AAEL 2
A zste] AHE-SFATH

P

12
f
(o3

N

Table 5. Post—compression parameters of the
Hwangryunhaedok—tang tablets

Parameters F1 F2 F3
Weight variation (mg) 725+11.6 733102 731594
Diameter (mm) 18.08+0.03 18.16+0.03 18.10+0.01
Thickness (mm) 5.70+0.01 5.61+0.14 5.74+0.02
Hardness (KP) F 4 7
Friability (%) F 05+0.1 0.240.05
Disintegration (min) F 39 29

2. HRHDT A A|¢] A& 24
1) BMx7 52

HRHDT A& @ AA| Q] JEEAE ¥l HRHDT +4
Aol FoAHAESRE Y HES EFste] AT 7
Me] F9 peaks XA geniposide, 3 G2 2 Peak A,
32 - o] palmatine, berverine ¥ &9 baicalin,
baicalein 181 3= {39 Peak Bo|H, 0|59 SA|EAS
A3 o] FAS water?} acetonitrileS A|ZHHEE FA v]&
< 293tth PDA HE7] 3 254 nmollA] geniposide,
Peak A, baicalin, palmatine, berverine, Peak B %
baicalein =22 ZtZ} HEHGoH, T JEEY 99
A glo] £8ES sttt Ade 43" SARA =
AolA EA4& AAstgen, HAoA 9 Has TR
9] retention timed} UV AFEFHo] AXTL &l
7} ol &t peak area £A5AT} (Fig. 1).

o E

FANSTS TR AR Adw JRAF L oFl w37t 13

D) ESA A

HRHDT g3y}l HRHDT F3& A3 E HPLC-PDAE
o] &5t FA RS AABHL 7F B 3t peak aread
F A3} Table 69 YEFH AT}, Peal area% Hlgog =&
ABASE 4% 23 HRHDT A=Y3} HRHDT F3o]A
geniposide, Peak A, baicalin, palmatine, berverine,
Peak B @ baicalein 7% Ad&0] 22t thaa} Zo] Uehgon,

FSATAS 0.97222 A"y HRHDT F3o| 97% o)A+
TS skt

A £

0 2 3 |
B _v 1": 5 2 3 ® 5 . ®

= | . 5

. M 2 | ‘|

- | N \

o ..J.-J|LA, VL P i\ I\\ | S .|I l\J\.-‘r'\_,.JL-J‘
. “., = = % R = .

- |

- ] 5

L UL Al

[ 3
1 )JL&ML-JJ_\_,4L | VST | ). \J ILJ‘ I 11, ﬁ. N ..L)-IL‘_

Fig. 1. HPLC chromatogram of a standard mixture A,

Hwangryunhaedok—tang decoction B, and HRHDT F3 C. Geniposide
(1), Peak A (2), Bicalin (3), Palmatine (4), Berverine (5), Peak B (6),
and Baicalein (7).

Table 6. Analytical Results of the 7 Compounds in
Hwangryunhaedok—tang

Decoctions HRHDT F3
Peak

Mean STDV  RSD Mean STDV  RSD
1 Geniposide 720,990 1428 0.198 530,186 5052 0943
2 Peak A 846,076 27944 3,303 943,750 5.496 0,582
3 Baicalin 2780.108 7.056 0.254 3464381 29571  0.8%4
4 Palmatine 983238 3883 0392 1033.573 15582 1.508
5 Berberine 2592.204 7617 0.294 3260920 25144 0.771
6 Peak B 878.971 1.639  0.186 1076.226 7039 0.654
7 Baicalein 254,010 1.071 0.421 876.001 8316 0.949

Correlation coefficient 0.9722

3. HRHDT A9 Skeley vl mes

1) MZz=4

HRHDT F33} 2%9] & A|HA|E HIP-1, HIP-29] o
AHE (Raw 264.7) cell lineo] t3t Al ZE5AL TolR7]
sl MTS assays ©|&3td AME AELES =43
HRHDT F3, HJP-1 ¥ HJP-2<& 200 ¥ 500 ug/mle] &
T2 AEste] Az YEES 5T 21 Al 1§ BF
200 ¥ 500 wug/ml O BHZoA BEFE 95% oJAre] AMEESS
HoEolot (Fig. 2). wetA o]F AFoA= o] ZE uig
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o2 AEgEd F9FE A g+ HY Ul 2E AES
Pttt

1 .
0 I I
coN bl

HRHDT F3 HIP-1 HIP-2

Y z z g
%

Cell viability (%)

=

500 (g'mL)

Fig. 2. Effects of Hwangryunhaedok—tang products on cell viability
in RAW 264.7 cell. Cell viability was determined using MTS assay.
Each value represents the mean =+ SEM (n=3). Statistical
analysis was performed using the 7—test. p € 0.05.

2) Nitric oxide (NO) A 2Axjjof gt &

Nitric oxide (NO)= g=ur&-2 =A% —’,\— 2,1& O]Z} =
SR A W Le=2 NO 442 A
ojgt FHEA, AFHEd gt 234 5 Z‘iﬂﬁ?‘% S
o). LPSE O3 A7 MEeue] EAsts =i
RAW 264.7 celltt 22 tfiA|xzof 2hgste o7 F7F9
4= cytokine®] ¢ T NO9 AL ALY,
wetA HRHDT AZE9] NO A4 Al AL LAW 264.7
celle] LPSE Az|sto] AAsttt. HRHDT F33} 239 42
A BAE HIP-1, HIP-29 g% 1= lslr] 3
LAW 264.7 cell | ol Z+2 200, 500 ug/m¢ =2 2417+ A
At &, LPSE 247 At A ZEEE A== NO
TS Griess assayPH o2 SA3H9 ) (Fig. 3). 1 23
Al 28 2% 200 ug/molA LPS &5 A 2FT} 1 Xfo|S
Ho|z| ¢krout, 500 ug/meollA F 80%°]4 NO Aol
229 slstgrt. £33 500 ug/mioA NO A=k Zhao
gt Al 2EES YA A Zpol = Bo|A| gttt

—
l)l

10

Nitrie Oxide (uM)

CON  LPS 200 500 200 500 200 500 (ug/mL)

HRHDT F3 HIP-1 HIP-2

Fig. 3. Effects of Hwangryunhaedok—tang products on NO production
in LPS—stimulated RAW 264.7 cells. Raw 264.7 cells were pre—
treated with or without different concentrations of HRHDT F3, HJP—1
and HJP—2 for 2 hr, and then stimulated with LPS (1 ug/md) for
24 hr. The NO concentration in the medium were determined by
griess assay. Each value represents the mean + SEM (n=3).
Statistical analysis was performed using the one—way ANOVA. p
0.05. Statistically significant differences were observed between a,
b and c.
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3) TNF—a & IL—6 Protein &3 2ixof CHEF S0t

AN ZE g 714 i AEF A o3 379 oo}
P SR Bolshe Aoz dHA om, 4% WA
TNF—a 2 IL-6 59 A¥9ZE cytokineo. 2 AJAksto] 7FHz7]
A o) Fa% 9 gt 53] TNF-a= HANZ E=
SN E A Bkt %, IL-6= AIHESo] 58 283t
P B AZoA LPSE RAW 264.7 cello] Halat]
TNF-o¢ 9 IL-69 QAL %3S 3Helslga, HRHDT
F3¢t 2%9] B A|@AE¢l HIP-1, HIP-28 #X 200,
500 ug/m¢ A A TNF—a2] Tdo] 5k S&EH o2 TALHES
BHopth (Fig. 4). WF7IRE2 IL-69] A 9 A 2§ =%
200, 500 wg/miollA = JEHoR A2AAS RIS
t}(Fig. 5).

1000

TNF-asecretion(pg/ml)

CON  LPS 200 500 200 500 200 500 (ug/mL)

HRHDT F3 HIP-1 HIP-2

Fig. 4. Effects of Hwangryunhaedok—tang products on LPS—
induced TNF—a production in RAW 264.7 cells. Raw 264.7 cells
were pre—treated different concentraions of HRHDT F3, HJP—1
and HJP-2 for 2 hr, and then stimulated with LPS (1 ug/mQ) for
24 hr. The TNF—a concentration in the medium were determined
by enzyme—linked immunosorbent assay (ELISA). Each value
represents the mean = SEM (n=3). Statistical analysis was
performed using the one—way ANOVA. p<{ 0.05. Statistically
significant differences were observed between a, b and c.

b bec
cd
i .
200 s00 200 S00

200 500 (ug/mL)

IL-6 secretion (pg/ml)

CON

HRHDT F3 HJP-1 HIP-2

Fig. 5. Effects of Hwangryunhaedok—tang products on LPS—
induced IL—6 production in RAW 264.7 cells. Raw 264.7 cells
were pre—treated different concentraions of HRHDT F3, HJP—1
and HJP-2 for 2 hr, and then stimulated with LPS (1 ug/m) for
24 hr. The IL—6 concentration in the medium were determined by
enzyme—linked immunosorbent assay (ELISA). Each value represents
the mean = SEM (n=3). Statistical analysis was performed using
the one—way ANOVA. p  0.05. Statistically significant differences
were observed between a, b and c.

4) DPPH radical 27{&td &3
HRHDT F3¢} 259 4& ATAE HIP-13 HIP-29]
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FAks a5 g¢18l7] 98 DPPH radical £2AEAES
Q1stgth (Fig. 6). HRHDT F3& 100, 500 @ 1000 ug/ml
FEolA 22t 18, 30 9 47%2 = oEZ Q] s a2
gholstgith, ®3F HJP-1, HJIP-2 ¥A] 100, 500 ¥ 1000
ug/ml FEo| A HIP-12 18, 31 @ 41%, HIP—2% 16, 36
9 51%2 F= 9EXor anE Bk HEol Al IF =
T 5% 500 ug/meoll A 7 FASHA R ezl BHAR T
=2 aE BYS FJsk4n. 122 100, 500 ¥ 1000
ug/m¢ =04 HRHDT F3, HJP—1 ¥ HJP-27to] A4
o2 §9%9¢ DPPH radical &A&49] jol= E¢lE X
i

ot

g g & E g

g

DPPH radical scavenging activity (%)

BHA 100 S00 1000 100 500 1000 100 S00

1000 (ug/mL)

HRHDT F3 HIP-1 HIP-2

Fig. 6. Effects of DPPH radical scavenging activity on the three
kins of Hwangryunhaedok—tang products. DPPH (1 md, 0.135 mM)
has prepared in mixed methanol with 1.0 ml of agueous extract
ranging from 100, 500 and 1000 ug/md. Each value represents
the mean + SEM (n=3). Statistical analysis was performed using
the t—test. p { 0.05. * represents P { 0.05 compared to the BHA.

5 & 2fjHs ¥ E2tE0|E g2 &Y
HRHDT F3¢} 2%9] 4& A|gAE HIP-13 HIJP-29]
AR A Y S ] sty ohRt BEEAdE Al
Aeg g EdE AFEL S o|EY FFS
A%t A3} Table 7% Zt}, HRHDT F3, HJP-1 %
HJP-29] Za}Eo|& ke zhzk 21,92, 20.30 2 24,23
ug/ml o2 A 1EZHe zpolE Holx] gront EdE g
HJP-27} 81.20 ug/mg 22 714 =gkow, HJP-19] 19.41
ug/mg 7P B3-S gelst4ith

B Ol W}

Table 7. Total polyphenol and total flavonoids contents on the
three kins of Hwangryunhaedok—tang products.

Decoction Total polyphenols (ng/mg) | Total flavonoids (ng/mg)
HRHDT F3 . 24.65+0.32 21.92£1.09
HIP-1 . 19.41+£0.39 20.30£0.51
HIP-2 . 31.20£0.02 24.2320.24

Each value represents the mean = SEM (n=3).

ofej 7ot FANET ABAAL Aol et shat B

54 AT Budglt A% SEHT Uk FANET

FARAAS Aol whet FHEE wigste] F29 Aol
=]

Ut o2 HPgA e ER0) Faf £9to 2 Q) F2 LHF
oA 71 =AY AA BoRe-S=rF BolAH, 2aat g7t
Lol8tA] Zotrts ©ilo] Slrh. Ho] A”AE AFSet
A B EA ] TR FBA Fol A FFY 40 ~
60%E #HA|et glo] EFAT 13 B8-S Eolal i,
71239 AAEAL 2ol 5§ Hago] ojA AHAE
oA Z1g =] A ok, £ AFelA = o2 A 2
517] 95t A §FE 9 13 E&FE W51, 4|
AEo] Aot @A AP BARY AP} AFE 33
sto], AFHT}O] FFAH FHRE AT AREAT ATE
U 2T EAFTY FE 55482 Ielshy] At st
FEE AT HAISHT

e e e il el e G Bl Ry ARSI a3
3R =59 FANEY ST A2 FAgA) v &R
Azt ZF A du|d XAt 7)2e) et ARAAE EFste]
AHESHGTE, dRbE o g AlF i EL gl SAIAY 73
A2 F31 Aol Wol AMEE o] gkor, 40 ~ 60%= 2
S Holx ok, olo RFA Y RS 20% ©|FtE
R A F2EHE T A2 EAFE s},
B ZE n|ZPJAEZ A AlFd o] T2 Ludipress
a3 AFAR PVP-K30 5= o83t SHalEg AAE
Azstqrt, Aol A WiFE FRSET F1, F2 2 F3
e 2RV 9= 9 9 U=E e E ¥ Hausner
ratioo] oJs TEAS BHst, & BHA7IE BT H,
AE, mhEE 9 FeiE 5 Adst S5 AAY &
AL Hrtetatt. $H85% Fl, F2 191 F3 E¢EY &
42 BEsr] Astglen, E3] F39 TEA0] 1.08
(Excellent)2 71 £t FA2] EA4%H7] oA F1&
2ggo] ol A=E AT 5 Y%, F2 @ F32 A%
247k 49} 7 KPY A=E Yelo T Ao dig 5H=E
ZAsteh. 1 A3 F2& 398, F32 29202 tigtvlef
A BH=AE F A9 Faf7|Eol At F3E 2T Hl
FHE= AEste] AJAEE A=5H3

A= JA(HRHDT F3)ot AgH7te] 554 SdRg
A8l FAAFA Q] F2AEQ] geniposide, Peak A, baicalin,
palmatine, berverine, Peak B ¥ baicalein®] th3}] FA]
B4 AAsgeh 3 A e gRisEs JA|(HRHDT
F3) B5F 739 &l A& H3loH, 5548 AS7}0.97228
Al FsiEg AA(HRHDT F3)7F 97% ©1% 6=
glstgict.

2 dFAe &Y AEENT fE FRE=ET AA
(HRHDT F3)2t 2%-2] d& AFAEFY HIP-13 HIP-29]
FAE 9 FE5 asAHES ol RESAE FAUsh
A3 E% ZA(HRHDT F3)¢ HJIP-1 9 HJP-29] 343}
24& vwsty] §Jste DPPH radical &A2/43 H4itst
=24¢ Eg9= ¢ St colE S SAsEY O 2

R
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DPPH radical 24842 As|=g JA(HRHDT F3)$}
HJP-1 ¥ HJP-2 2% & oZH o=z gist A} &=
obF g Felata, ZelvlEs ¥ ZTtEkolE ol o]
HJP-1 ) HRHDT F3 ) HJP-2 €22 &4 A=
FET 55T dFHQ HIAEA RAW 264,7 A Zo]
LPSE AHzl3le] GFmi7/lE2 <] Nitric oxide (NO)<] AYA =}
A28 cytokine$l TNF—a¢} IL-69] YFAESE 23}
B7EtEh NOE 455HeS 28T 4 9l & F stz
A W s YA AW AlZ21t3, shockol 23t e
9 gEguto] o3 2e 52 2T 5 Y Lpsk
O Ao Azelute] EAsHs 542 RAW 264.7 cell¥}
22 ANz FEt o8] FFE EF cytokined &
23} 37 NOO| A4S AN, 7 599 A7t
w2 FAEFL A2 LPSE Q1% NO2F TNF—a
A AR Bustaa, 7] 599 dAxAdelhs
LPS §=% ¥ ulex mdofi H3A cytokine?l IL-6%}+
IFN—y9] &&& JAgtct Bustgoh 2 Ao A
gHal5s AAHRHDT F3)9F 2F9 U2 ATAA
HJP-13} HIJP-22] NO A4 A5 500 ug/meolA 80%
ole] AdAE BHom, Al 2F tig F2H Aol U
ERUbR] FQkTh TNF—a®} 1L-69] 33 Zulof glof 3
3= AA(HRHDT F3)9F HIP-1 ¥ HP-29] vlu Ay At
TNF—a$} IL-69] §AT Bu|E 5= & o2 727
st i, IL-69] Hd A9 glo] HIP-10] 7MY 5%
glststt,

olAte] Az RE FHASESHHRHDT)S 71& AlHAA
EHT BPA Y RS HaAA 18] B85S Folu, 5§
Holgo] ¥ dAdiEA AP FAZ AFE MY skt
H&o] FANEFHHRADT) FAF Agizte] JEEA 3}
2% 9] B A|BAAQ] HIP-12} HIP-29}+9] &4tsl, a2
AP Fato] LA e 559 okaol g 5548 ER
stk ol FRNET FAVE AgA FU RIS
Uetlie, 259 B AlgA|A et oFa Blme] glof X
e ot wEky B A AdEo] g, SFAA
A o] AFPAA Aol =0 2 Aolzt ArHr,

v.3d &

T

B QoML FAUNSHEREDDS Acj2 AP Y=
AP sk, Agst AR JEES Satol okt

54T ABAA 2F(HIPL E HIP-2)3] G413t 2L §
9% &% MRAYS B A dotel e e
AES A3l

1. FHs="(HRHDT)S 7|& 40~60%9] FFA 73
ANA 20%2 & 18] BE&FS 23} sk, Bofes
=9 FiidE =Y AAR sk

2. Ndd FsiEg A HRADT F3)= A=rezte| of

3z 224 HrlE Y& 729 AEo sl i
A%t A3t ESATAS 0.97228 4 T5A0] 97% ©]

3. FHA=EY JA(HRHDT F3)ot 29 A& A|TA
HJP-1¢} HIJP-27te] 413t 9 Ao digh oF
B vIAY ZY A2 7t f2F 2l Zolrt gl

st

=

3T
=3

ic)

wet FANSHHRADT) AFels} aha oz FEspn],
S5 AB AFERY FLY o7t g FANET A
(HRHDT F3)E ALstgom, FF ol wgoz cpopat
Aol hstel BASH BeA 2 AHAL AGALE Aok
AR AZel e S B FIFLS FRT 5 UL A0
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