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| ABSTRACT |

Evaluation of Anti-Inflammatory Effects of Yukmijihwangtang and Individual
Drug Substances Based on the Extraction Methods

Gui-Hee Lee, Dong-Youl Yoo
Dept. of Oriental Gynecology, College of Oriental Medicine, Dae-Jeon University

Objectives: This study was performed to develop therapeutic prescription that
is more significant than existing ones through extraction method and formulation
changes.

Methods: Yukmijihwangtang(YMJHT) was extracted in 80% ethanol. and their
relative anti-oxidant activities as well as anti-inflammatory effects through immune
modulation were measured.

Results: Both water and ethanol extracted YMJHT showed does-dependent
DPPH elimination activities. ROS inhibition activity was greater in water extracted
YMJHT except for Moutan Cortex. NO inhibition assay results indicated that all
groups showed higher NO inhibition activities in RAW 264.7 cells in dose
dependent manner. Water extracted group showed higher NO inhibition activity
than that of ethanol extracted group. TNF-a secretion inhibition assay using
RAW 264.7 cells, water extracted YMJHT showed higher activity than ethanol
extracts. Growth rate of spleen cells was greater in all tested groups, with higher
rate in YMJHT-EtOH than YMJHT-DW. Suppression of gene expression of
IFN-r in spleen cells stimulated by Con A was higher in YMJHT-EtOH than
YMJHT-DW. Suppression of gene expression of IL-10 in spleen cells stimulated
by Con A was highest in YMJHT-DW with 40%. Suppression of gene expression
of IL-4 in spleen cells stimulated by Con A were significant with 90% or higher
in all groups and that of IL-12p35 were also higher than 90% in all cases.

Conclusions: From the results, it shows that YMJHT has anti-inflammatory
effects through immune modulation. However, the difference between YMJHT-EtOH
and YMJHT-DW was not that significant. Further studies are needed to find
out effective extraction methods of herbal medicine.

Key Words: Yukmijihwangtang(YMJHT), anti-oxidant activities, anti-inflammatory
effects, immune modulation, extraction methods
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FA AT AFAE o
A4 F A 2
k-2

o3 2H(Table 1.

Table 1. The Prescription of Yukmijihwang
-tang (1%)

sepg Ay o e
FAH Rehmanniae Radix Preparata 16
1 g Dioscoreae Rhizoma 8
2R Corni Fructus 8
HIR%E Poria Sclerotium 6
PR Moutan Cortex 6
2 5 Alismatis Rhizoma 6
Total amount 50

4) A of

Lipopolysaccharide(LLPS), dimethyl sulfoxide
(DMSO), 1,1-diphenyl-2-picryl- hydrazyl
(DPPH)E Sigma-AldrichAH(st. Louis,
MO, USA)el| A, Dulbecco’s Modified Eagle’s
Medium(DMEM), Fetal Bovine Serum
(FBS), Penicillin % Streptomycin<
HycloneAF(Logan, Ut, USA)el A, Cell
viability assay kit<= Daeillab seviceAk
(Seoul, Korea)| A, Nitric Oxide detection
kit-= Intron BiotechnologyAH Suwon, Korea)
ol T4, PCR premix kit
BioneerAH(Daejeon, Korea) | #], Cytokine
Milliplex Map Immunoassay kit= Millipore
AH Bellerica, MA, USA)ollA, HPLC ¥4
of o] &% watere} acetonitrile= Ducksan
AH(Ansan, Korea)dllA 3},

5 71 7

2 Alglo]] A14-" 7]7]%= rotary vacuum
evaporator(EYELA, Japan), Freeze dryer
(I1Shin, Korea), ELISA reader(Molecular
Devices, USA), Luminex(Millipore, USA),
HPLC(Shimadzu LC-20AD, Japan), HPLC

column(ACE 5 C18, 250x4.6 mm, 5 um)
2, Flow cytometry system(BD Biosciences
immunocytometry systems, USA)E, PCR=
Corbett researchAH Mortlake, Australia)Z-
real time PCR-2 Applied BiosystemAk
(Applied Biosystem., USA)E o] £3}<ic}.

rotary evaporatorES o] &3l 50 mE
7ok xE3le] TAAZ 9o 9A
Axd SvA (118 g JTrId
ste] AFE-3kol .

(2) &u| A 3ete] ofeks F&

Suj A3 1] 80% o'k 500 ml
of Y31, 3A7+5et I [HFZF . 1
o] & rotary evaporatorE °]£3}ed 50
7&"& T3t FEZAE skl
$u) 2 3eH(198 g)= Y%

0~30 mgs &=
o (.45 un membrane filterZ o2} F o]
% 20 wE HPLC A&& A3k
HPLC¥E Shimadzu(Japan)AF®] system
controller(CBM-20A), pump(LC-20AD),
column oven(CTO-20A), UV/VIS detector
(SPD-20A) & AH&3tad o™, column<
ACE 5 C18(250%4.6 mm, 5 um)& A}-£-3}
Atk o] EA water(A)2} acetonitrile
(B)Z gradient elution system= 2 £A|
A 0% (5% B). 0~40%(25% B). 40~
70%(10% B). 70~100%(10% B)= A
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Aatgdw. #5210 ml/minol oo
FA8kd e UV
wavelength® S7 x| 882 254 mz A
Aste] A8k

3) AE vl W AE A=E =3

Raw 264.7 cells2 96well platesell 10
cells/wellZ #F3Fed 24A17F F<b Wi
g %, Su|A S 242 50, 100, 200
wg/mle FTEZ im%}oi 24A1 7 T
wjokatodet. wieF & 10 wle] WST solution
= A7k % CO, ‘ﬂH°<}7](37 T. 5% CO»)
AlZ1 &, 450 mmell M &%
slo] 2ol w3t Al
2 EAE .

column <5+ 40CE

ZH’TE}BI% A7 A AFES A3
Af-2telZ DPPHE AF&-3t:s W e
of gt &A% 0.2 mMe DPPH £
A 150 wl <} §w) A 3EH(25, 50, 100, 200,
400, 800 wg/ml) 100 W= Z+z+ £33}
3, 37Tl A 3087 vbs A1zl %, 517
mel| A FHEE SA}AH. 2L
Az 9i B Yslew, DPPH £
oﬂr,ﬂx] ] E__‘?_T 1%10} 124%)‘—2- 04041:}
AfEtelZd A& ol Ao wet
Arstgew, 2 A Agetuds
50% 2AF & e =105 JEt
WAt
2% (%)

) S 3
dxz79 F4=
B A8 F4=

kol-ﬂlr_‘_,

O

=

o
gL

_/\]

(

EX®)
(2) ME ROS AA =A
Raw 264.7 M % Wl A] reactive oxygen
speies(ROS) & FA37] $lsted 2777
-dichlorofluorescin  diacetate(D CF-DA)
£ o] 4-3sloch 48 well platee] Raw 264.7

ok

I=

A ZZ 2x10° cells/wello] = A #5314
ok 24417 FoE owieF 3 % e7]e
LPS % Smx]3kek(50, 100, 200 wg/ml)
E A7 welldl A7Fg F 2447 F
ok 37C. 5% CO, Wi aF7]ell Al wl oF3t 5
1,200 rpmellA 5%2F AR Fdch
AAEE & 22 AEE A7 PBSE
23] M=z & DCF-DA 10 uMe] H=
= AH7lsle] 158 T We] AgdE A
2ol FAskATh 9 F 27k
Heol 1.200 rpmellA 5% A4l st
& AANE A A GA] PBS 400 wl
E FHAA FHE E47]1(Flow cytometer,
Becton Dickinson, Franklin Lakes, NJ
USA)E ol&3te] @7t =2] A7) ot

g
oS
[@p]
o

(1) RT-PCR(Reverse transcription
polymerase chain reaction)

RAW 264.7 Al A 3=+ mRNA
W S A fE gAA FF
24 A3k (Reverse tracsctiptase-
Polymerase chain reaction, RT-PCR)<
A A8t ek, RAW 264.7 macrophages®
6x10° cells/well 2 6wellol ¥F3}3 24
AlZE Fek wiek & %, LPS(1 we/ml) 2}
Su] 2 8k (50, 100, 200 we/ml)S 27t
A dte], ThA] 24A17F St Wl oF3td e
kst & $£73F A EZE trizol reagent
(Invitrogen) & |3l total RNAE
w23 e. 2’ RNAEZ RT-PCR
kit(Bioneer) & °]-&3te] cDNAE A
stgot 4= cDNAL we)t 2 primer
(1 u)E 4ol PCR premix kits o]&
ste] PCR w5 333t PCR Ak
E2 1-2% agarose gel ArellA A7) %

3tod relative intensity® =Aslgicl. s
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#, RT-PCRe] AFAE H7lst7] $3}
oJ internal standard?l GAPDH<e =

= obg)sh 2oH(Table 2).

Table 2. The Primers for PCR

Primer Sequences
11-1p Sense 5:—GTGTCTTTCCCGTGGACCTT—S:
Sense 5-TCGTTGCTTGGTTCTCCTTG-3
1.6 Sense 5-CCTTCCTACCCCAATTTCCA-3
Antisense 5-CGCACTAGGTTTGCCGAGTA-3
TNF-a Sense 5-AGCACAGAAAGCATGATCCG-3
Antisense 5-GTTTGCTACGACGTGGGCTA-3
GAPDH Sgnse 5:—GGAGATTGTTGCCATCAACG—S:
Antisense 5-ATGATGACCCTTTTGGCTCC-3

< E A9 AT AF4-E primersE

(2) Total Nitric oxide A A &=}
A

NO9| s=+& woF o] nitrite &
£ Griess Reagent System= ©]-£-3}]
Al Raw 2647 cells2 96well
platesell 10° cells/well2 FF38}o] 244
7 FE ek 3 3 §m ] Ee(50, 100,
200 wg/m)E A=2lstr, LPS 1 we/nl <
A dted, Al 2441 7F F<b ol Fstal o
N1 bufferE 50 WS 7zt welloll =3t
5, 1087 Aol gha vhg $F, N2
buffer 50 ul & 7+ wellell A2 x, 10%&
7t vESAIZ F, 540 nmelA FEE

st ot Nitrite standard®] s =4
EFEFAL o] &3t migFHde] NO 5=
AR s

(3) Cytokine A= =4

Raw 264.7 cells= 6 well platesell 3x10°
cells/m o] H =2 BF3l3, 24X 7+ F9F
vl oFgt &, $-w] =] 3EH(50, 100, 200 wg/ml)
< AYs, LPS 1 w/n< A4
oh. 2417 Fob vl ekt 3 A Eul oFY
= F7ske] wieFdel 5= IL-1B8,
IL-6, MCP-1, TNF-a& custom-made
4-plex cytokine Milliplex panel& ©]-£-3}

Ao b

&

B e g

mlm

LB
o] Fof 3| o},
6) B]AAM E A cytokine®l

Milliplex analyst

A= %

Hasl7] 4

EZ-cytox assayS A3 A3 vA
M EE E2]3le] 10% FBSZ} 1% penicillin

/streptomycine] % RPMI 1640l
2x10° AEZ 96 well plateell FF3tx
A E(100 we/ml, 10 we/m)E X F
24417 5.k 37 Teoll A whakalle. v kgl
MAE Hel & oS AAdsE mAE
Y3, EZ-cytox(10 w/wel) S #H7}slo
24 A 7Et A2 vl w5 450nmel]
2] ELISA reader® 243},

(2) IFN-y, IL-4, IL-10, IL-12p35

A 2y

® RNA &

Balb/c A FNAM  wAS HZE3)e
100mesh® w]AM 2E H23 F ACK
4o(83 g NH«CL 1 g KHCOs, in 1 L of
demineralized water + 0.1 mM EDTA)
= AZeA 5 Fek M HIEF

Sl Al 7122, ©HA] D-PBSE 23] AlH
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3t &= 0.04% trypan blue® g3 =
F AN ES ZAs 21N ER 2
A3k e 20x10‘) nl& 24 well plateel
= 25 100 we/mE 23}
3, FAHNET Con-A(10 we/ml)Z A}
P $o) AlZE Ao} wieF
Trizol(Ambion) A] %<

Co.)& 100 w ‘%‘—9\1 ‘id_ o 17:‘?‘: s
22 13000 rpme 2 15 5 94l Ee

ghoh, Zo] B2 =W eptubec] AFENE&
A P, BFo R o)Az E e (Sigma
Co)s Yol d&o 10% A= FH7}
13000 rpme 2 15+ 5k 9422 39
o AbZzNe wE 3 §0% ol ek-S(Sigma
Co.) 2 M A8k 13000 rpm -2 108 59
AAEY stde. ASAS kA E] Al A
ata Fa)| Al wj7bx] 4= 3 DEPC water
(Invitrogen) 2 cell oFell we} 20~30 w
ol =
@ JAA-F&
PCR)
o A Al (reverse transcription) ®E-g-
F1]% total RNA 3 wgs 75 CellA 5

4~ A3 Hk-S-(real-time

2 29} WA (denaturation) A7) 3L, 7]l
2.5 ul 10 mM dNTPs mix, 1 «l random
sequence hexanucleotides(25 pmole/ 25
«), RNA inhibitor24 1 ul RNase
inhibitor(20 U/u), 1 « 100 mM DTT,
45 u 5xRT buffer(250 mM Tris-HCl,
pH 8.3, 375 mM KCI, 15 mM MgCl)&
7het &, 1 we] M-mV RT(200 U/ul)
£ 94l 718l DEPC AH=Ed® E=2A

FE 537t 20 wrk HEF s o
20 w o] Wbg EFAS A A2 F 2000
rpmel A 5x7F AR 7Fsle] 37 T &
oA 602 5t vHs-AlA first-strand
cDNAE A3 o5, BTAA 5% +F
ot Wbxste] M-nlV RTE E&43 2171
% g Aol ¢+23 cDNAZ polymerase
chain reaction(PCR)¢ll AF4-3}43t}.

® ¢cDNA PCR

Real time quantitative RT-PCR=
Applied Biosystems 7500 Real-Time PCR
system(Applied Biosystems, USA)E ©]
43ted Skt AHS-E primersE of
2 e} 2t (Table 3).

17

Table 3. Primer Sequence for Real-time PCR Analysis

Primer Sequences
GAPDH VIC 5 - TGCATCCTGCACCACCAACTGCTTAG - 3
T4 Forward 5 - CCTCACAGCAACGAAGAACA - 3
Reverse 5 - TGCAGCTCCATGAGAACACT - 3
1110 Forward 5 - AAGCAGCCTTGCAGAAAAGA - 3
Reverse 5 - TGGGAAGTGGGTGCAGTTAT - 3
IL-12p35 Forward 5: - GCTCCTTCAGGAATCTGTTC - 3:
Reverse 5 - GGCTCATGTACTTTCATGAG - 3
INF-y FAM 5 - TGCATCCTGCACCACCAACTGCTTAG - 3
SAA &8> Tagman PCR Master FHE 57} 200 nMe] A wrSAH

mix(ABI)E AF4-3}91 17, internal standard

Z G3PDHZE &3t o™, primerd]

t}. Real time quantitative PCR9 %A

2. pre-denaturation : 50 T, 2%, 94
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12

T, 10%, 2832 40 cyclese 95 C. 0.15 m. 2 31,].
+, 60 C, 1% 548 =722 PCRe

3514t} Target group2] RQ(relative
quantitative)= Quantitative PCRZ o}
o} o] A3

1. HPLC ¥4
1) Smu)x]3te} HPLC pattern

Sn|x|ge} B FEE5S HPLCE pattern

y = x(1l+e)n, x = starting quantity

B3 A7 254 mmel| A retention time

— yield. n = number of cycles, e =
yff‘ | yieid T number of cyeles. € o] 14.2. 152%. 19.2%, 21.3% 7)ol peak
erricienc

Y 2 g 5 99 (Fig 1).
9) &uA|3hek ojeke 22E HPLC
3. =42 vl IsE =

tt
A§ Az SPSS 11.0¢ unpaired battern

Su| A e o wtE FEFES HPLCE
pattern #4138k A3} 254 mmell A retention
timee] 15.2%, 19.2%, 21.2%, 24.4%, 374%
ol peaks AT 4 AN (Fig. 2).

student’s T-testES Al&3le] FA
st e P<0.05, P<0.01 2 P<0.001 4
Fo A FAA S AA G

mV
|Detector A Ch2:254nm

750-]
500-]

250

o

— T T T T T T T T T T
5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 min

Fig. 1. HPLC Chrsomatogram of Water Extract of Yukmijihwangtang.

mv
1000-|Petector A Ch2:254nm
750

500

250

o \

—1— T T
5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 min

Fig. 2. HPLC Chrsomatogram of 80% KEthanol Extract of Yukmijihwangtang.
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2. ME5A

E FEES oL FE2E ZF N0
wg/ml 2 100 wg/ml %“EQ]H"E Al 57 o]
bR ekgkar, 200 we/
86% MxE &=L "]’F/]"ﬂ Joh(Fig. 3).

140 =DW EtOH

100 -
*
[

80
60
40
20

0

50 100 200

0

Cell viability (%)

Ug/ml

(DW : & F2%5 EtOH : J&tg F25)
Fig. 3. Effects of Yukmijihwangtang on
the Cell Viability of RAW 264.7 Cells

Cells were treated with 0~200 we/ml of
Yukmijihwangtang for 24 hrs. Cell viability
was determined using the WST assay. The
results are expressed as mean*SEM from
three independent experiments. Statistical

significance is based on the difference when
compared with 0 wg/ml (* P<0.05).

= —’:‘—%%4 DPPH &7 =& 25
wg/ml FEolA 10.8%, 50 we/ml F el
A 19.2%, 100 we/ml =X 36%. 200
wg/ml FEelA 63.5%, 400 we/nl FTE
ol A 87.6%. 800 we/ml =M 94.7%
2 Fx EHoR FUted. ovhE
FZE5° DPPH 44 &2&2 25 we/nl
FxolA 14.7%, 50 we/nl F=ANAM 22%,
100 wg/ml F=oll A 43.2%, 200 we/ml %
oA 61.6%, 400 we/ml FEANM 77.4%,
800 wg/ml FEAIA 86.7%% FT= °]&
Moz Frtstadoh(Fig. 4).

EDW HEtOH

60

40

) . I
. -

(ugmp 25

Fig. 4. DPPH Free Radlcal Scavenglng
Activity of Yukmijihwangtang at Various
Concentration.

Extracts were incubated with DPPH solution
at 37 C for 30 mins. Activities were determined
by measurement of absorbance at 517 nm(**

P<0.01. *** P<0.001).

arenger activity (%)
M
2

DPPH radical sc;

2) ROS A4 &3}

B F2E2 50, 100, 200 we/n Fx
oA Z+7+ 80.6+12.6, 79.6+16.9, 66.4+22.3
(%)Z LPS A& nls] 2% 7143}
Aotk ol gk FEE-2 50, 100, 200 we/nl
EwoA 77t 83.2+16, 60.7+16.1, 53.8+
14.7(%)2 LPS A&l wvl&] =% 7
28w (Fig. 5).

=DW =EtOH

T X
60 [ i
1
.

(ug/mi)
LPS(lug/ml)

Fig. 5. Inhlbltor Effects of Yukmulhwang
-tang on the ROS Production in Raw
264.7 Cells

The Raw 264.7 cells were stimulated with LPS
and treated with medium, Yukmijihwangtang
(50, 100, 200 wg/ml) for 24 hours. The ROS
production was analysed following incubation
with DCFH-DA by flow cytometry. The
results were presented by the mean + S.E
(* P<0.05).

Relative ROS production
(% of control)
5 ®
& g8

N
S

4. F4% &%
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1) mRNA 23 =

E FEE2S LPS HEg® dxdel A
A2 cytokine®] mRNAZF Z71= 9
2, IL-1BE EE F=olA. IL-6oAM =
1003} 200 we/me] =xo]A mRNA
expression®] ZFAstdet. owkE FEE
A= A 237k A= (Fig. 6).

a)
Sojxge (ug/mh) 0 0 50 100 200

IL-1b  —>
IL-6 —>
TNF-a —>

GAPDH —>
LPS(1ug/ml)

+
+
+
+

b)
SF0|X|ZE (ug/ml) 0 0 50 100 200

IL-1b —>
IL-6 —

TNF-a —>

GAPDH —>
LPS(lug/ml) -+ + + +

Fig. 6. Effects of Yukmijihwangtang on
LPS-induced mRNA Expression

Cells treated with 50, 100 or 200 we/ml of
aqueous extract(a) or ethanol extract(b) from

Yukmijihwangtang in the presence of 1 wg/ml
LPS or with LPS alone for 24 hrs.

2) Total Nitric oxide A dA =3}

E FE2E2 50 w/n FEAAA 9%,
100 we/m XA 21%, 200 we/ml &
=AM 49% NO WA A3 &3F et
Wlet ollehe FE5EL2 50 we/nl FE
X 5%, 100 we/ml ==X 7%, 200
wg/m FEAAM 11%° NO AA Al
=345 el e (Fig. 7).

120

DWW

100 A

80

60

-
40
20 -j
0 - T

Ug/ml o 0
LPS +

EtOH

TIT 1 T
.SD. :

NO production (%)

100 200
+ +

Fig. 7. Inhibition of Lipopolysaccharide
(LPS)-induced Nitrite(NO) production
by Yukmijihwangtang in RAW 264.7 Cells
Cells were treated with LPS(1 wg/ml) and 0
~200 wg/ml of Yukmijihwangtang for 24 hrs.
The results are expressed as mean=SEM from
three independent experiments. Statistical
significance is based on the difference when
compared with 0 wg/ml (* P<0.05).

3) RAW 264.7 Az A2 TL-18 A
A Eulel v = dEk

x2S 100%2 Boks 9, &

< FEE Al 9% IL-1B
Ae #ZHA = (Fig. 8).

2B 3 oY FARAoN B FF
Fol} ol
g

EtOH

oW
& 100 - -
S 80 4
E

60 -

40 |

.
20
50 100 200
+

Ug/ml 0 0
LPS (ug/ml) + + +

Fig. 8. Effects of Lipopolysaccharide(LPS)
-induced IL-1B production in RAW 264.7
Cells by Yukmijihwangtang

Cells treated with 50, 100 or 200 we/ml of

Yukmijihwangtang in the presence of 1 weg/ml
LPS or with LPS alone for 24 hrs.

4) RAW 264.7 AlZA ¢ IL-6 A
& el v 4
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120 4 EtOH

100 1

80 -
g
Se0 4
2

20 -

20

0

ug/ml 100 200

LPS (ug/mi)
Fig. 9. Effects of Llpopolysaccharlde
(LPS)-induced IL-6 Production in RAW

264.7 Cells by Yukmijihwangtang

Cells treated with 50, 100 or 200 we/ml of
Yukmijihwangtang in the presence of 1 wg/ml
LPS or with LPS alone for 24 hrs.

5) RAW 264.7 Al e A12] TNF-a A
A Enlol m X od3

E FEEX WE2+9 TNF-a 3AF
= 1002 Bots o, Aol Bls] 30
vl o] Ab Z7}8ld A, 50 we/ml Y=ol A
24%, 100 wg/ml =AM 17%, 200 weg/mnl
oA 13% TNF-a A A &3}
At oEtE FEELS AAF Bl
2ol 10w 747ke]l F7hahd o, ol
g FEE A 93 #AaE AY

vEbA] ke (Fig. 10).

140

EDW EtOH
120 A
100 -
£ a0 |
o
5 60
g
40 -
20 |
o4
Ug/ml 0 100 200

LPS
Fig. 10. Effects of L1pop01ysacchar1de
(LPS)-induced TNF-a Production in RAW
264.7 Cells by Yukmijihwangtang
Cells treated with 50, 100 or 200 wg/ml of
Yukmijihwangtang in the presence of 1 weg/ml
LPS or with LPS alone for 24 hrs.

6) RAW 264.7 M Ee 22 MCP-1 A}
Ak BEale v X & 33k
=729 MCP-1 AAZEHE 100%=

Hoks w, AALel Bls] 1008] 717ke]
Z7slg oy, B FEEo| oEE F

=5 Aol 9% MCP-1 AAAA=
719 #Z&H A etk (Fig. 11).
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Fig. 11. Effects of L1pop01ysacchar1de
(LPS)-induced MCP-1 Production in
RAW 264.7 Cells by Yukmijihwangtang
Cells treated with 50, 100 or 200 we/ml of
Yukmijihwangtang in the presence of 1 wg/ml
LPS or with LPS alone for 24 hrs(* P<0.05).
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B =R R FEEH FAE

=9t (Fig. 12).

180 ~

160 A
140 A
g 120 A T mDw
c
2 100 4 - ETOH
ud
& 80 A
I
5 60 o
S 40 -
20 4
0 4
Ug/ml o 10 100

1PN ==

Fig. 12. Effects of Yukmijihwangtang on
the Proliferation of Splenocytes

Cells were treated with 0~100 wg/ml of
Yukmijihwangtang for 24 hrs. Cell proliferation
was evaluated by EZ-Cytox assay. The
results are expressed as mean*SEM from
two independent experiments. Statistical significance
is based on the difference when compared
with 0 weg/ml.

2) FAA R ) AE G
(1) IFN-rel] w A=
dEzTe 12 Bte W, 49

23} olwke F2EN BF Fastd

o}H(Fig. 13).
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Fig. 13. Effects of Yukmijihwangtang on
Con-A-induced IFN-r Production
Cells were treated with 0~100 wg/ml of
Yukmijihwangtang for 4 hrs. mRNA expression
in spleen was determined by real-time reverse-
transcription polymerase chain reaction.

(2) IL-4e mA]= <3

AAFE 12 B3-S 9, gz
10.342% 100 o)A} Z717F =3, oA
E At S W AT spA A
= (Fig. 14).
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Fig. 14. Effects of Yukml]lhwangtang on

Con-A-induced IL-4 Production

Cells were treated with 0~100 wg/ml of

Yukmijihwangtang for 4 hrs. mRNA expression

in spleen was determined by real-time reverse-

transcription polymerase chain reaction.

(3) IL-10° w]*]= <38
AATE 12 H3e o, RS 1.556
o7 27} HAa, Sux3E B FF

= AE Al 0921345 9 (Fig. 15).

3.5 -
3 -
25 mDW
= EtOH
24 24
k3
g 154
©
4
1A
0 -4
Con-A(10ug/ml) - + +

Fig. 15. Effects of Yukmijihwangtang on
Con-A-induced IL-10 Production

Cells were treated with 0~100 we/ml of
Yukmijihwangtang for 4 hrs. mRNA expression
in spleen was determined by real-time reverse-
transcription polymerase chain reaction.
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B Al 7P 2= ek (Fig. 16).
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Fig. 16. Effects of Yukmijihwangtang on
Con-A-induced IL-12p35 Production.
Cells were treated with 0~100 wg/ml of
Yukmijihwangtang for 4 hrs. mRNA expression
in spleen was determined by real-time reverse-
transcription polymerase chain reaction.
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A ZAAe] d3to® RAW 2647
Aze] g MESAH AdA} g+
oAl 20% ol3te] AEEAAE el
oH(Fig. 3).

ol Aol A A9} o ofEx] o] HIS 3}
ANUAE T=s dAAA Tl UdeE

fral 542 AL st AW ALs}
of futEE A AL F
species: ROS) 22+ oxygen(Op), superoxide
(O2), hydroxy radical(-OH), hydrogen
peroxide(H202) 5] $1om, |23 &4
NArzEel = vkl ez o4
o &35 AbA&e] YR7} superoxideanion
(-02), hydroxy radical(-OH), hydrogen
peroxide(H:0), singlet oxygen(02) 5
2o A ALl free radical2 W 3HE of
A A 8] FHAabshub-S&& FP A A A E1}
g3, A2 =3 M x| AL, =i
DNAe| Higk M EzLEAE FHAIA AA
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(reactive oxygen
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Vitamine C. E 5¢] »
catalase, peroxidase
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glutathiones} 2 3S}Atsl o}w|xAbs}
aromatic aminegell °|3] 3= o] =AY
Ha, v zhskate] Sabsbe SA el
ol o] &= 3 g5 DPPH &A%l

of
—L z
m¥

M vz g B FE2E, o= F
ZE IF T o=AHo= ZuEkdd
(Fig. 4).

RAW 264.7 Alxe] g ROS AA
A FAME Su|AFEe] & FEE|
oetE FEE Mo AdHoE AT
o] =tk (Fig. 5).

52l A 7HA "AE Abelel A

1A 7= 18 cytokinesSo] gloH.

w3 G5 #A[R 2] cytokine
Z IL-1B, IL-6 ¥ TNF-atx 9AA=
oNA AAaEE dE:H 954 cytokine
o2, IL-6% B-cellzt T-celld 413
35 FAA7IH "AA L = A
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£ = 9&7 g7 host defense
mechanismell A 93 d&& = &
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A A 2 2-gste] Al =] A4
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HY 5 FHIA dFUAA F2
& ¥ ¥ 53 TNF-ax 950
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959 AmA A7 7 g,

Nitric oxide(°]3} NO)& 3ol A 7
H3 AP 242 sy a9 A
S+ Adstr AT dagke] I
M Eo FEAs= e 4 9L 3
Ak o3 zabee A INOSe 2)& A A

0% 3 1—‘%?%*2, B B 93w

RAW 264.7 *]:’E of =3 NO A4 o

Aselde 5 QPN FE oz

oz 57}6}21‘213%, ety ZZ2EW
o B 222 NO AA =0 A
o2 =okek(Fig. 6).

RAW 2647 AlZol ®lg IL-188 &
W dAGelAE §ASE & 32
3} ogtE FEE 7o) Azl A}e)
= wAsA XA (Fig. 7).

RAW 264.7 M Eo gt [L-62] 4]
F JAlselAE e B3 ow
T FEE 79 A Aol LA

A 23} (Fig. 8).

RAW 264.7 M Eel st TNF-a¢ &
M QA SuARY T FE
Zo] dwtg 22Eud Audes &

I7F =3heH(Fig. 9).
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MCP12 chemokine?] dZFo=z w3y
TFollAM AMe FEHEAT I IA 2
(endithelialcells), 3&+ A Z(smooth
T, HAAE FellA
interleukin-1, interleukin-4, tumor necrosis
factor-a5-2] 934 Aol E7}<l (inflammatory
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W e gtdez Qg g5l
BN 3 Abe] E7FQIE 0] HH|E I T
3-8t MCP1e] walo] F7bstd 1
483 ¢l chemokine receptor 2(CCR2)
E e AEEe] dFHAE oF
sl FA3lE Y dPHoz FESA
Aok AbsE H83 2 AlEl IL-1BE A=
sled MCP19] slg &els] & A,

muscle cells), %3l

g

17

MCP1¢] ®&e] Z715 3 o3 F7}
7} AAFQI Aol NF-kB9 A 3E =3
MCP1¢] mRNA & =7tz Q3 A Y
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