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ABSTRACT

The Experimental Study on Antioxidant, Anti-inflammatory Effects of the
Boeum-jeon (BEJ)

Su-Kyung K1m Seong-Hee Cho? Seung-Jeong Yang’
Bombom Korean Medical Clinic
2Dept. of Korean Cynecology and Obstetrics, College of Korean Medicine,
Dong-Shin University

Objectives: Boeum-jeon (BEJ) is a herbal formula composed 8 Korean medicinal
herbs and is traditionally used to treat inflammatory diseases. In this study, the authors
tried to confirm the antioxidant efficacy of BEJ and its anti-inflammatory effect in
lipopolysaccharide (LPS)-stimulated RAW 264.7 cells.

Methods: In this experiment, results of BEJ on the following two were measured
as follows: (1) Antioxidant effects was measured by DPPH Radical scavenging Activity,
ABTS Radical scavenging Activity. (2) Anti-Inflammatory effects were evaluated by
the production amount of ROS, NO, Cytoklne (PGEZ2, TIL-1B, 1L-6, TNF-a), COX-2,
1NO§ TNF-a, 1L-1B, IL-6, HO-1, NQO1 (the previous seven are mRNA Expressmn ).
COX-2, iINQS, TNF-a, TL-1B, 1L~ 6, HO1, NQOI, NRF2 (the previous eight are Proteln
Expression”) ERK, JNK p38 (the previous three are “Profein Phosphorylation’) in
LPS-stimulated RAW 264.7 cells.

Results: The experimental measurement results are as follows: (1) DPPH Radical
scavenging Activity, ABTS Radical scavenging Activity increased in a concentration
-dependent manner in the BEJ-treated group. (2) As a result of measuring anti-
inflammatory efficacy, the production of ROS, " NO, and Cytokine (PGE2, TNF-a,
IL-18, IL-6) in the BEJ-administered roup ‘was significantly reduced compared
to the control group. (3) Among mRNA Expression levels, COX-2, iNOS, IL-1B, IL-6
and TNF-a was significantly decreased in a concentration- dependent manner than
in the control group, and HO-1 and NQO1 were significantly increased in a concentration
—deggndent manner than in the control group. (4) Among the Protein Expression levels,

2, INOS, IL-1B, IL-6 and TNF-a was significantly decreased in a concentration
-dependent manner compared to the control group, and HO-1, NQO1 and NRF2 was
significantly increased in a concentration-dependent manner compared to the contrel. group.

) As a result of Protein Phosphorylation, ERK, p38 and JNK was significantly
decreased compared to the control group in a concentration-dependent manner.

Conclusions: Boeum-jeon has been experimentally confirmed to have antioxidant
and anti-inflammatory effects, and if the evidence for efficacy is reinforced through
further studies such as in vivo studies and clinical trials in the future, it can be
effectively used to treat various inflammatory diseases such as bladder inflammation
and chronic pelvic inflammation.

Key Words: Antioxidants, Anti-inflammatory Agents, Vaginitis, Boeum-jeon
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Aol 47, BFEY ok dal =
Ao 74A] AFg-ghet,

HZ A4 AA7e 954 28

‘;:ll_]: A -
oot B A FAE= in vitrool A HEH 9
ALE &%, RAW 264.74) E A 34
Z 25< HUlekg a, ool #el3 A
£ do] B y3E ufolr

1. 4% As 9
1. A =

1) <F A

2 Aol AHEE ®5H (Boeum-jeon,
BEJ) 2l 74 b= st fEd A
(F)eUs B A4E kS 79
dlo ARGl o, 3 Aol W& 9 I
< g3 297 (Table 1).
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Table 1. The Prescription of BEJ

Herbal medicine name Scientific name Origin ~ Weight (g)
Az i Rehmannia glutinosa Libosch Korea 8
A Rehmannia glutinosa Libosch Korea 8
[T Paeonia lactiflora Pall Korea 8
o Dioscorea septemloba Thunb Korea 6
& Er Phlomis umbrosa TURCZ China 6
w5 Scutellaria baicalensis Georgi China 6
M Phellodendron amurense Ruprecht China 6
H ® Glycyrrhiza uralensis Fischer China 4

Total amount 52
2) Al oF (Thermo Fisher, U.S.A), 1,1-diphenyl-2-

2 o= lipopolysaccharides from
Escherichia coli 0111:B4(Sigma, U.S.A.),
folin-ciocalteu’s phenol reagent(Merck,
Germany), trypan blue(Sigma, U.S.A.),
ethanol(Merck, Germany), quercertin(Sigma,
U.S.A.), gallic acid(Sigma, U.S.A.), 2.2'-
azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS : Sigma, U.S.A.), fetal bovine
serum(FBS @ Gibco, U.S.A.), Dulbecco’s
modified eagle’s medium(DMEM : Gibco,
U.S.A.), Acrylamide-Bis Solution 30%,
29:1(Intronbio. Korea) penicillin-streptomycin
(Sigma, U.S.A.), Nitrix Oxide plus detection
kit(Intronbio, Korea), EZ-cytox(D aeilab,
Korea), aluminum nitrate nonahydrate(Sigma,
U.S.A.), easy-spin™ total RNA extraction
kit(Intronbio, Korea) dulbecco’s phosphate
buffered saline(D-PBS : Welgene, Korea),
accupower® cyclescript RT premix(dT20)
(Bioneer, Korea), RIPA lysis and extraction
buffer(Thermo Fisher, U.S.A.), qPCRBIO
SyGreen Blue Mix Lo-ROX(PCR Biosystems,
U.S.A.), Prostaglandin E2 Parameter Assay
Kit(R&D Systems. U.S.A), DEPC-DW

(Bioneer, Korea), 10% ammonium persulfate

picryl-hydrazyl(DPPH:Sigma, U.S.A.),
mouse IL-1 beta ELISA kit(Komabiotech,
Korea), protease inhibitor cocktail(Sigma,
U.S.A), 0.5M Tris-HCL, mouse IL-6 ELISA
kit(Komabiotech, Korea), Pierce™ BCA
protein assay Kit(Thermo Fisher, U.S.A),
1.5M Tris-HCL, pH 6.8 w/SDS(Intronbio,
Korea), sodium carbonate(Sigma, U.S.A.),
pH 8.8 w/SDS(Intronbio, Korea), potassium
acetate solution(Sigma, U.S.A.), hosphatase
inhibitor cocktail 3(Sigma, U.S.A.), 10X
transfer Buffer(Intronbio, Korea), sample
buffer(ELPISbiotech, Korea), mouse TNF-
alpha ELISA kit(Komabiotech, Korea),
10X Tris-Glycine-SDS buffer(Intronbio,
Korea), phosphatase inhibitor cocktail 2
(Sigma, U.S.A.), p 10X TBS with Tween
20(Intronbio, Korea), TEMED (Bio-RAD,
U.S.A.), methyl alcohol(Samchunchemicals,
Korea), GangNam-STAIN™ prestained
protein ladder(Intronbio, Korea), p44/42
MAPK (Erk1/2) (137F5) Rabbit mAb(Cell
signaling, U.S.A.), Cox2(D5H5) Antibody
(Cell signaling, U.S.A.), iNOS(D6B6S)
Antibody(Cell signaling, U.S.A.), NRF2




(D179C) Antibody(Cell signaling, U.S.A.),
Phospho—p38 MAPK(Thr180/Tyr182) (D3F9)
XP® Rabbit mAb(Cell signaling, U.S.A.),
p38 MAPK Antibody(Cell signaling, U.S.A.),
peroxidase-conjugated affinipure goat anti-
mouse [gG(H+L) (Jackson immunoresearch,
U.S.A.), NQO1 Antibody(Abcam, UK),
Phospho-SAPK/JNK (Thr183/Tyrl85)
(G9) Mouse mAb(Cell signaling, U.S.A.),
miracle-star™ western blot detection system
(Intronbio, Korea), SAPK/JNK Antibody
(Cell signaling, U.S.A.), Phospho-p44/42
MAPK (Erk1/2) (Thr202/Tyr204) (D13.1
44E) XP® Rabbit mAb(Cell signaling, U.S.A.),
peroxidase-conjugated affinipure goat anti-
rabbit I[gG(H+L) (Jackson immunoresearch,
U.S.A.), ultra pure bovine serum albumin
(BSA @ GenDEPOT, U.S.A.), HO-1(E3F4S)
Antibody(Cell signaling, U.S.A.) & A}
&atad+t

3 71 7l

2 of Fof| = extraction mantle(Misung
Scientific, Korea), rotary vacuum evaporator
(EYELA, Japan). CO. incubator(Sanyo.
Japan), clean bench(Vision scientific, Korea),
freeze dryer(ilShinbiobase, Korea), plate
shaker(Lab-Line, U.S.A.), autoclave(Sanyo,
Japan), centrifuge(Vision scientific, Korea),
luminex(Millipore, U.S.A.), vortex mixer
(Vision scientific, Korea), PCR cycler
(alpha cycler 1 PCRmax : PCRmax, UK.),
deep-freezer(Sanyo, Japan), micro plate
reader(Molecular Devices, U.S.A.), ice-maker
(Vision scientific, Korea), flow cytometry
system(Becton, Dickinson and Company,
U.S.A), real-time PCR cycler(Rotor-Gene

Q : Qiagen, Germany), chemidoc(fusion

FX : Vilber Lourmat, France), nanodrop
(Thermo Fisher Scientific, U.S.A.) 5&
Ahg-steder.

2. AY Wy

D Als &

104 E=Fe] BEJ(520 g)oll 3 29 5+
5 HaL 100TelA 3417 &3kl om,
A E AHEBte FEES AF3HAH.
SR % = rotary vacuum evaporator
Z33}5E35) 1 freeze dryerE
ARAxE A3+ 24
EJ&= 11037 g(+5% - 2123%)
om, 20Cel| 233l
Fogroll 43l 5}l

(1) DPPH radical &A% =A
BEJ9 #= ==~} 1000, 100, 10, 1 pug/ml
=7t FA AR o, Alse} ovhg
I 2314171 0.2 mM DPPH €< 150 ul
ZF 100 pl A oAl 37TCeA 308 F<t
WS- Al 712 YA o] ¥, 517 nm el A
£ A3 A5e dxt
FE F4333, DPPH £
T2 =g S Yo BA e 49
. DPPH =52 4752 ot o] 44

)x100

(2) ABTS radical 27%2 =4

BEJ9] #<£ %%~} 1, 10, 100, 1000 pg/ml
o =2 39, ABTS £92 26
mM potassium persulphate®} 7.4 mM
ABTS(2,2-azino-bis-(3-ethylbenzothiazoline-6-
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sulfonic acid))E A Z3tGch. o] F Fiel
a7 b WS A <Fo] 2 (ABTS +)&
HAAFHH, o] F 732 nmelH FFEE
ZAs A, F3 = AAzkel 1.5 37t
Hex= 343tk A8 5 uld 3 34
% ABTS + £ 150 pl& &33t o &
Aol A 1027 ¥HSAIF AL, o] F 732 nm
AN FF=F 54 $. ABTS radical
2% ot o] Al wet AAkge
2% (%) =

Ns A7+ F3%)

(1-

3) M E whek

AF fl HAMEF RAW 264.7 Al
XE= A EFES 'B(Korean Cell Line
Bank. KCLB)ellAl 4 F AR&-stsion,
10%<] Fetal bovine serum(FBS)7}
7}€ DMEM wiA]E o] 83ty 37C2} 5%
COy, 275 A3k A E wiek7]ollA wl
et o, Mz A wjek 2-3Y F
712 Zl & stsd .

4 HNE &g A

RAW 264.7 Al£+= 48 well platecil A
2x10% cells/wellZ #F3}31 244 7+ Et
wl oFsle] BEJZE 400, 200, 100, 50 pg/ml
TEE AbEe] 9] 2447 T st
Aot B wieke]l F5% F wiekd 100 ul
2 10 ul EZ-Cytox £9& F7lsled A=
v oF7] Qlell A 307t vk

5) Reactive oxygen species A= =A
RAW 264.7 Al ZZ 6 well platedl©}7}
1X105 cells/well2 B33} 2447 =9t
vjof &, BEJE 200, 100, 50 pg/mle] &
T2 11?/] % 200 ng/ml®] LPSZ #7}sh

of TA] 24A17F FF e ekatodeh. BE i
ol F59 F A4 FElste A2
= x}7}1+ Phosphate buffered saline(PBS)
2 Mz & 10 uMel DCF-DAE o] &3}
A Z v ef7] oA 1587 HhS-A 7] 21 BhA]
27k PBSE M A 3te] ol 27
dichloro—fluoroscein diacetate(DCF-DA)
£ A o] % flow cytometry system
+ %3 ROS AA=FS EA3A

6) Nitric oxide A F A

RAW 264.7 AlE+= 48 well platecl o}
2x10* cells/well2 BF3 F 24417+ 5
ok Wikl A1 BEJE 200, 100, 50 pg/ml
52 A2 % 200 ng/ml¢] LPSE H
dhod oA 24/\]7} L wMFstH =
wjeko] Zxt & N1 buffer 100 pl=S A
glo Ab2ol A 1027F vbsAl A, vhE-
2 N2 buffer 100 pl& %7}3}04 /\H’AOJ]/H
102 F< AR 2
540 nmellA ¢ FF = FX

7) Cytokine WA= =%

RAW 264.7 M Z%= 6 well plateol|c} 1x1(°
cells/well2 FF3| A 24217+ FoF wlok
A BEJE 200, 100, 50 pg/ml s==
A28 st 2, 200 ng/mle] LPSE #7138}
o] I;]-/\] 24A]7} ol wjoksledth. 2 E wj
oFol Bt %, 96 well plateel] #2|3 Al x
LIRAEL 100 lllf‘“ ol ARl Al 2A]17F ut
sAIA . W ¥ platee] AE & Aok
¥ 2] 2, washing buffer% Holx 43] A
J&l9] o™, A|A 3 & detection antibody
£ 100 WA AH7kste] A2l A 2A12F vk
AlF J=]3 vhg- # plateol] streptavidin-
HRP 100 pl¥ F7}sted Aol A 30+
HkSAl 7o, B8 & TMB or pink-ONE
solution 100 pl® 7+ welldl ¥ % 15%
ZF kgAY o] F 100 ple] stop solution

=

_P" flo ole




< A 7}8led micro readersE E3 A 450
nmel| A9 FFE=E A3, standard
curve® 7|Fo 2 S|A AU oz e}
‘ﬂ?d‘:}
8) A}
RAW 264.7 A1ZZ 6 well plates o} 1x10°
cells/well& EF3|A] 24X 7+ gt HH o
A BEJE 200, 100, 50 pg/ml ¥
228l 200 ng/mle] LPSE 3713 o]
5, OA] 247 S ekl B
wjekeo]l T8 o] F, A4l EEEiA A
M E2} total RNA prep kitES o] &3}
RNAE F=3 o™, %3 RNAE reverse

SRS

Table 2. Real-Time PCR Primer Sequences

transcription premixell &3+st3 PCR
cyclerg o] &3Fed 45TelA 60 53t
95Cel A 58 F<t vH&& 53le] ¢cDNA
Z gAY FAE cDNAZYE EX 3
RS SFAIA FelEl] $I81A real-time
< Ao, cDNASH 5 A
A7} 2= primer®} SYBR green premix
S Egste] 95ToNA 28 53t w47
95Tl A 5%, 625TCelA 305 401
Eale] 54 fAAE SFAAS. F
b B F SA L 2 A
AFS 7|02 A= o, o]8x
primerE¢ A X = o Table 29} o

Gene name Size (bp) F/R* Sequences
INOS' 197 F GCTCCAGCATGTACCCTCAG
R AAGGCATCCTCCTGCCCACT
COX-2F 128 F CCGTGGGGAATGTATGAGCA
R GGGTGGGCTTCAGCAGTAAT
IL-1g8 135 F GCCACCTTTTGACAGTGATGAG
R ATGTGCTGCTGCGAGATTTG
1L-6/ 141 F CCCCAATTTCCAATGCTCTCC
R CGCACTAGGTTTGCCGAGTA
F GATCGGTCCCCAAAGGGATG
TNF-af 129
R TTTGCTACGACGTGGGCTAC
Beta actin 102 F CACTGTCGAGTCGCGTCC
R CGCAGCGATATCGTCATCCA
*F @ forward, R : reverse, TiNOS : inducible nitric oxide synthase, ¥COX-2 : cyclooxygenase-2,
§IL-1B : Interleukin-18, I IL-6 : Interleukin 6, YTNF-a : Tumor necrosis factor-a
9) =l A e A phosphatase inhibitor 11, M7} Z3 5 o]

RAW 264.7 Al E£Z 6 well platedl &7}
1x10° cells/well2 ®3F3}e] 2447+ F<t
wjoksl . RS 200, 100, 50 pg/ml
=52 xgsted 200 ng/mle LPSE A
7Fste] ©RA] 244]7F 5?} v Fatie. B
vjeke] Fs¥ 5, A4 EEdtd o

M| 3£ protease inhibitor cocktail T,

N

L=
T
o
.

3l RIPA bufferg Yol A& F&
st F&3F il Ae BCA protein
assay kitE o]83}e] Aestel om, sample
loading buffer2} 41e] 95Tl A 5% &<t
HHSAlA FRlEksieh FRlE A 10%
acrylamide gel= &34 SDS-PAGE3S}e]
Abel= 2 #-2]3l91 32, PVDF membrane

(=2}
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o o] FAIF T A e] $7% membrane
= 3% BSAdl =7HA] AZellA 247t F
oF kS A]Z el o] & TBS-T buffers A}
£-3}led A H&}l3 primary antibodyE 9
of A 4TeA 16417 &<t wHSAFH
o] & tiA] 33] M A st “A] secondary
antibody% WAl Aol 1A]7F F<t 8t
SA1Z1 &, A MZsta2 ECL solutions
o] &-3fo] TS WA FH Oow o] F
chemidoc fusion FXE Es|A] sz =t
HAFE M.

3. 54 A

A A= SPSS Statistics Version 21.0
(IBM, U.S.A)< °]$3}4] meantstandard
error of mean® 2 Y WA F
% 7t EA4A ¥] 2= independent sample

120

Cell viability (% of Control)

100 -
80
60 -
40
20 -
0 -

t-testE o]-§3le] s3I o, o3 1

5 7t EAA v 2= analysis of variance
(ANOVA)E o] &3t 3 3tdet. o %
Tukey's HSD test® E3td #l4F 0.0
2 AAste] Fo)AdS AR s p<0.05,
p<0.01¢} p<0.0019] 37FA fFFeFFo =
A Z7]8k

. 4% Az

= =

1. NEPEE

HMEZAEES] FA3 A43F ¥4, BEJ
£ 400 pg/ml 148 F=ollA M Ee o
s FA o] velt o] F A= 200
ug/ml s=7kA Z3PskAoH(Fig. 1).

rulru

Control

400

Concentration (ug/ml)

Fig. 1. Cell viability of BEJ in RAW 264.7 cells.

2. FA3Z &% 7}

1) DPPH radical®] &#%
DPPH radical 27159 &A% 23&
W, BEJ= ¥x o|E2del 427xe] =

7F7b el e (Fig. 2).

2) ABTS radical 2A%

ABTS radical &A% A3 23
£ X241, BEJE = &3¢ aA%

o] Z7h7F vebskeh(Fig. 3).
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3. 395 &%

1) Reactive oxygen species(ROS) A
Hak

ROS AAHS SAT A=

50 pg/ml °]Ate] FxEoA F=

L
'1:'
Aoz Wz v Fo4 e

40
o -

1000

Concentration (ug/ml)

Fig. 2. DPPH radical scavenging activity of BEJ.
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40
o ﬁ -

1000

Concentration (ug/ml)

Fig. 3. ABTS radical scavenging activity of BEJ.

A

=
«

o]
a

=
=

X 9 (Fig. 4).

2) Nitric oxide(NOQ) 2§ A=}

Nitric oxide A &2
50 ng/ml °JA ==

=1

=
=

W2+ vas f
25 (Fig. 5).

2F
243
A 5=
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120

100

Reactive oxygen species (% of Control)

Normal Control

80
60
40

0

Concentration (ug/ml)

Fig. 4. Effect of BEJ on reactive oxygen species level in RAW 264.7 cells.

1 pd0.01, FFF

120

100

Nitric oxide (% of Control)
o
=]

Normal Control

p<0.001 compared to control, +++ :

p<0.001 compared to normal

40
20
0

Concentration (ug/mil)

Fig. 5. Effect of BEJ on nitric oxide level in RAW 264.7 cells.

1 p0.01,

3) Cytokine 2§ Ad =k

@ Prostaglandin E2(PGE2)

Prostaglandin E2 A 3S &%
BEJE 50 pg/ml o]
s oA ode FHAE BoH(Fig.

@ Interleukin-1B(IL-1B)

Interleukin 1 beta A &S =43l

93 2

- p<0.001 compared to control, +++ :

3},

TEoA dHxz2a
6).

it

p<0.001 compared to normal

#, BEJE 100 pg/ml °|A =AM ¥
= EAe|x dxe vus foA
= AAE HATH(Fig. 7).

@ Interleukin 6(IL-6)

Interleukin 6 WAHFS A A,
BEJE 100 pg/ml |4 s=olA iz
vlws] fA e AT BATH(Fig. 8).
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Fig. 6. Effect of BEJ on prostaglandin E2 level in RAW 264.7 cells.
* 0 p<0.05, ** @ p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal

300

250

200

150

- '
)

Normal Control

o

o

Interleukin 1 beta level (pg/ml)

7
=}

Concentration (ug/mil)

Fig. 7. Effect of BEJ on interleukin 1 beta level in RAW 264.7 cells.
** 0 p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal

700
600

500

400

300

200

100 .
0

Normal Control

Interleukin 6 level (pg/ml)

Concentration (ugiml)

Fig. 8. Effect of BEJ on interleukin 6 level in RAW 264.7 cells.
** 0 p<0.01, ¥** : p<0.001 compared to control, +++ : p<0.001 compared to normal

@ Tumor necrosis factor-a(TNF-a) A Fx o&EH o)1 "z} v
Tumor necrosis factor alpha A A &< A4 g #AAaE vepld o (Fig. 9).
223 A3 BEJE 100 pg/ml oA 5=

10
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2000

Tumor necrosis factor alpha level (pg/ml)

Normal Control

1500

1000

500 .
0

Concentration (ug/ml)

Fig. 9. Effect of BEJ on tumor necrosis factor alpha level in RAW 264.7 cells.

* 1 p<0.05, *** : p<0.001 compared to control, +++

4) AR G

@ Inducible nitric oxide synthase(iNOS)

iNOS®| F31A} HzF 54 7ﬂ4°ﬂ/‘i“
BEJ+ 50 ng/ml o448 FxoA &
o)A ol 3 vl FolAd 3l
= 45 29 (Fig. 10).

@ Cyclooxygenase-2(C0OX-2)

COX-2¢] 44 Waek 24 A%e 1
™ BEJE 50 ng/ml o]4e] F=ZollA =
olzdolm Rz mamsl $o4 s
g B (Fig. 11).

iNOS mRNA expression (Fold change)

Normal Control

: p<0.001 compared to normal

® Interleukin-1B(IL-1B)
IL-1B9] Az rd= 54 A5 2

., BEJE 100 pg/ml °]Ae] ol A
FTE YEH ) Y2 vlaE FoA
A= FAaE ¥ (Fig 12).

@ Interleukin-6(IL-6)

IL-69 §Az L= S 235 =2
. BEJ& 50 pg/ml °o]A+e] F=eA &
oEH o) YR vlws] oA

v 4tk debde(Fig. 19),

¥ B

0.8
0.6 wkk
0.4
0.2
0

200

Concentration (ug/ml)

Fig. 10. Effect of BEJ on iNOS mRNA expression level in RAW 264.7 cells.
* 0 p<0.05, ** 1 p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal
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Fig. 11. Effect of BEJ on COX-2 mRNA expression level in RAW 264.7 cells.
** 0 p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal
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Fig. 12. Effect of BEJ on IL-18 mRNA expression level in RAW 264.7 cells.
** 0 p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal
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Fig. 13. Effect of BEJ on IL-6 mRNA expression level in RAW 264.7 cells.
** 0 p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal

® Tumor necrosis factor-a(TNF-a) A elE A4S B YY(Fig. 14).
TNF-a9 32 &¥z =3 A= ® Hemeoxygenase 1(HO-1)
E® BEJE 50 pg/ml ©]Ake] 5 =oll A HO-1 §A4# Hds AT
TR YEH ol W v 9 ¥9, BEJE 50 pg/ml o2 5

=l
L=
[
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TE JEH L dxLH vus f9
A AdE F77F vebst e (Fig. 15).
@ NAD(P)H: quinine oxidoreductase 1
(NQOD)

TNF-a mRNA expression (Fold change)

Normal Control

NQO1 31z} wtedef =3 Axs v,
BEJ= 50 png/ml oA %
&Aool HxLI vlws FoA 3l

+ 77} Jebddh(Fig. 16).

+H+
1
0.8 *EE
0.6 EETY
sk
0.4
0.2
50 100 200

Concentration (ug/ml)

Fig. 14. Effect of BEJ on TNF-a mRNA expression level in RAW 264.7 cells.

: p<0.001 compared to control, +++

HO-1 mRNA expression (Fold change)

Control 50

Fig. 15. Effect of BEJ on HO-1 mRNA

## 1 p<0.01 compared to control

1.8

1.6

NQO1 mRNA expression (Fold change)

Control 50

: p<0.001 compared to normal

. *k
14
*k
1.2
1
0.8
0.6
0.4
0.2
1]
100 200

Concentration (ug/ml)

expression level in RAW 264.7 cells.
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]

100 200
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Fig. 16. Effect of BEJ on NQO1l mRNA expression level in RAW 264.7 cells.

*#0 p0.01, F

: p<0.001 compared to control

13



(D Inducible nitric oxide synthase(iNOS)

INOS =hiid wd=s FA A,
BEJ:= 50 pg/ml o]/de] s=odA 5=

gEAelx Wazst wza F4 9l

= #Aa7F Jebg e (Fig. 17).

iNOS protein expression (Fold change)

@ Cyclooxygenase-2(C0OX-2)

COX-2 =wia wdaks =23 23,
BEJ+ 50 pg/ml °]A FxolA =
I vlwsiA FoA A FHA7 eyt

o}H(Fig. 18).

iNOS

*%
I ]
v
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4
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0.6
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0.2
: —
| ——

Beta-actin

ok k
e ——
200

Normal Control

50 100

Concentration (ug/ml)

Fig. 17. Effect of BEJ on iNOS protein expression level in RAW 264.7 cells.

1 p0.01, F

0.8

0.6

0.4

0.2 1
]

COX-2 protein expression (Fold change)

: p<0.001 compared to control, +++

: p<0.001 compared to normal

COX-2

Beta-actin | S —— ———

Normal Control

50 100 200

Concentration (ug/ml)

Fig. 18. Effect of BEJ on COX-2 protein expression level in RAW 264.7 cells.

: p<0.001 compared to control, ++

® Interleukin-1B8(IL-1B)

IL-1p =id a=ks AT 23

: p<0.01 compared to normal

BEJE 50 pg/ml o9 s=olA Fx

gEAeln Wazs wza F94 3l
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E A&7 Jebeh(Fig. 19). BEJ+ 100 pg/ml oA sZolA =z
@ Interleukin-6(1L-6) I vlwsiA FoA deE FHA7F e
IL-6 =4 2dzks ZA3 2o, oH(Fig. 20).

+++
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T B

0
IL-1B o ol S—— L e—

IL-1B protein expression (Fold change)

Beta-actin | — —————

Normal Control 50 100 200

Concentration (ug/mi)

Fig. 19. Effect of BEJ on IL-1B protein expression level in RAW 264.7 cells.

##% 0 p<0.001 compared to control, +++ : p<0.001 compared to normal
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Fig. 20. Effect of BEJ on IL-6 protein expression level in RAW 264.7 cells.
** 0 p<0.01, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal

AN

AR

® Tumor necrosis factor-a(TNF-a) ® Hemeoxygenase 1(HO-1)

TNF-a @9 2dss SA3 23, HO-1 =wia wdsrs SA3 423,
BEJE= 100 pg/ml ©]Ae] A % BEJE 50 pg/ml oJAe] E=A 2=
oEHely xLH vlws FoA 3l &Aool HxLI vlws FoA 3l
= #Aa7F Jebg e (Fig. 21). = Z77F Jebd ek (Fig. 22).




TNF-a protein expression (Fold change)

TNF-a

1
0.8 |
06
0.4 |
0.2

0

— — ——
—

Beta-actin

| ——
Normal Control 50 100

Concentration (ug/ml)

Fig. 21. Effect of BEJ on TNF-a protein expression level in RAW 264.7 cells.
* 0 p<0.05, *** : p<0.001 compared to control, +++ : p<0.001 compared to normal

0
HO-1

Beta-actin “

Control 50 100 200

HO-1 protein expression (Fold change)
o -
w - w
*
*

Concentration (ug/ml)

Fig. 22. Effect of BEJ on HO-1 protein expression level in RAW 264.7 cells.
##% 0 p<0.001 compared to control

@ NAD(P)H: quinine oxidoreductase 1 Nuclear factor E2 related factor 2
(NQO1D) (Nrf2)
NQO1 =4 =S ZA3k 43, NRF2 =i waisks A3k 23
BEJE 50 pg/ml o] A4e F el = BEJ+ 200 pg/ml =M 23 vl
o)Xl izt v 24 e s 24 e S7F el (Fig. 24).

Z7F7F vrebdek(Fig. 23).
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Fig. 23. Effect of BEJ on NQO1 protein expression level in RAW 264.7 cells.
##% 0 p<0.001 compared to control
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Fig. 24. Effect of BEJ on NRF?2 protein expression level in RAW 264.7 cells.
##% 0 p<0.001 compared to control
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TRIERTS <RERE> B2t — &
A ABDAA “VE T g E ik, ik
T, RS 2 EL, A Gk, R ik, 52
KR T, ALY BS54
S5 Aoz EmNEel o3 743 ]
A7 A5 S Ass] S8
AHS-E | [Ee] A sl [aifie] &4
He Ae WAstEz fkfzelzty |
A, fRiaRe FAstE oFE9
5o Atwnw RS AV, il
1k 3hy, Ak EFaim sk, AgEe
EpEste] £33l 2HEo] s, $A
s} wghsbd mhmsty X s w) g
iass] ‘J%Jﬁts}b Zhg-o] el Ao, #EE I}
FANS HEcE A E GER, HHEER
igk%fﬂ:s}fq] HE> FE R
A& el #ES THY 48 deEle
2hg-o] olvh. [L#E-> HHMET, EEENM
a1 fegksts 2HEol el A MBS
she fiE ol vt JEF—‘ A 838har, fElr->
wEiE, MRS =dsta, wiTEst B
I, T, ERS ﬂig}_ﬂ HHEE R,
AR g, @%H?’rﬁilu} L BEAHE
PehifE sty WEubme £ o2 RN
#hf 24 3 %%% ‘:}Z:‘%‘ 4 g’

A, WER], oz HA
cytokine, @ &3 n AL F=F &
A AR AA ) AR AL 52 o)A
oz ZAFT 5 9lo?, BENEE A}
L3 filEgEe] d=E A R
2 3HAkE) J4F 5% AY dA7E A

Astgon, = ,_:,'—01]/\%; in vitrooll A

i

l"

qt

=85

o

SENHEE

ol A fral gt A M E RAW 264.7 Al
¥o| BEJE A& o 200 ug/ml
0|8} FxolA 97% o] ME PEES
Holm, A Mz wzt Az =4
Holz okske.

DDPH radicalZ} ABRS radical 3}
st o2 kA Ql free radicals 7}1]b
.T_.g-/\-] Exlqld, ?S]—/K]—}:]— %/H o] 9l=
AL A HH ARE WFHA radical
o] 2dx o] Mzto] WA PO, it

<+ A3 A%, BEJ= DDPH
radical 27% 3 ABTS radical ’\ﬂ—

ﬂv’é’% o7 ~7}7} ‘/}F/]'

rlo ml

3 LPSE &

A3 ROS, NO, Cytokine *E A f4

A vt ez Wy as =33l

2 QA= AWRE ‘”Eﬂﬂ"}‘/} H}"]
A2 EEA o] FEH, WY A
o] & AAFHA TheFt 5 il =

—5_'— J3ld B8 R3sFEl. 53

A Z(macrophage) RAW 264.7 Al E

-S54 M+(Gram negative bacteria)

v}t = peptide glycanes =X T
NE e Fask A AE F AA

oo+ F (lipopolysaccharide, LPS)ell 2|3}

Az E AN FFHHSS Lo, o

b % wi7f <dxkel NOY PGE2¢} ¢

Z w7 cytokineel IL-6, IL-1B8, TNF-a

(A

=

gD

Lo & o

<
2 iINOSe} COX-2 A e =43t o,
TF 4T T 45 UEE o
A% B9z W ME o] ¥ A3}
of, §-2 AA| "elo] T3 HTS
1;]_12.13). %/\6]3;:],5] ‘;H/‘]‘ﬂ = lr'f% SF
9] INOS7} d =Y, o] T4E of27]
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g ARFAIAA NO9 citrullineg AAF
ghoh, dibA el NOAA = 2 AlA
AlZIAY dregelE Fels F483 o
&L sh=d, 95 AdlelA iNOSel 9
A ) A" NOE w5 8¢

A = Aoz odeA 9o, A
FAet 23, Asd AP &3 4
5 fosA 2949 LPSE f %
o]z RAW 2647 AZelAe] NO 44
< AL AF NO9 =& LPS A5
ol &siAM Frtstslom. BEJ A2 ol
Ao o= oJEH o Hxzgel vl A

Aol Aadel (Fig. ) BEJT = oI &

e A3 S A E= PGE2S 9%
i QA2 okedAl 1L-6, IL-16, TNF-a

£ wvjsked. o5 w4 95 E
s b F2% 4 I TNF-a
T 9% U 27d 34 9% e
= deoA T A=, HT F
A= 2575 F=A HEE 23
e g shedl, A2 Aol ¥y
< 53 FaER AAAEsE Al
TNF-a 44 #9% frxsted 3 &
e =

+ ded *E alv}“i”) w3t L1
HAANZE FAssly, 35T 9 F=F
o] W3] AlZ A2E 1719, Chemokine

2 237}/\]7L11:}18). E—‘l 1L—6~ B¥
d 3l AAES A

BEJ7} cytokine Aol 7]X= <33
AT A% BEJ FATE FE

Z PGE2, IL-6, IL-1B, TNF-a¥]
A5 S QAT E
o 4 ‘%l‘ii“HFig. 6-9).

ROSE AbA habeld DEeiA e
Z938 7+ AAMEZ AAZFY ROSE=
Az o A FAE 98 71Ex ez
Base shAw HAskE GE Aol
Al A&H el ROS A2 95 4

Al A Ee} FF T (neutrophils) 2]
o] F5 ATl A cytokinest FFA =il
Qlzbe] F7pHel En|E EAA G,
mebA] LPS A= 284 ROS A A el
st BEJS QA &35 zAbsE A
LPS #5222 f=35 RAW 2647 Al =
A BEJE Fx &4 22 ROS A4
Tg_. ;q]g]_o:l_‘:_e]] o]_‘:_ oﬂzsoﬂ E-H}E]—‘:-
AbsEA AEYAE A AAAA S 9
 7FeAd S Ak R

NO+= H—?‘ kAl o] 2 AA AR
2kl ], 21 NOSell ¢J3llA] L-arginine
o] L-citrulline® 2 A E w wEoxz
o INOSE Hiol: waEA 9=
e ol ehrt LPSY A5 A cytokines
off o3 A= WA HH A A Eeoll A
o) W FHHA FH7Fe] NOE *3“3}71]
Hed, ol 95 doA 239 &
e VML AeE dEA 9\117}23)

gkH, Cyclooxygenase(COX)+ arachidonic
acid= Prostaglandin®. 2 W3Z =338}
T ELR, HEE A E AAA
Zefell st

A% 7l =24, AR
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I B3l 22 A FAAAH FA
FedstE COX-1e] o, 43 A =
A3 @43 wbSeolvt 7l WY ubg Al

of Al 24 AR} Abe] E7}lel] 24
FS FHHeA AME W T ] Foy=
COX-27F 9l &, NO, PGE2¢} iNOS
o} COX-29] whal> WY AHZoA o
279l GFlAto|,

LPSE= LBP(LPS-binding protein)e®ll
oA EZAE e, o] A W
A A 22] CD14el| ZAgsiA TLR-4(Toll
like receptor-4)¢l <1A¥™ NF-xB %
MAPKE &4 3t AApIAE &4 3
AlAAM 95 v EAE HEo WA #
oOP. gz ws) ERO S A3
F ZAbedAtel NF-xBE RE HWAA
AA| FAkel IkB-a Ao A= A
HE A EA-o EAed, ohekdt el
ol A= HH @5 o= IkB-a
7F 8 9 QlARSE o A3 E 3 84
3t5l NF-xB¥ & gto 2 Eof7} PGE2
TNF-a, IL-6. IL-18, iNOSeh COX-2
9 HEE ST A uheE )
%3tel7] wjEell, FFF 2ol SleiA
NF-xkBe &3} A& o Fo3 F
_‘,1:}01 1;]_26.27).

2+ AdoA BEJY S =IHE
mRNA $FollA &<lst7] ¢s) RT-PCR
< Z33tAt LPSel f-=% RAW 264.7
M Zol] BEJE #7] A], pro-inflammatory
cytokineql I1L-6, IL-1B, TNF-a2] %3
#} inflammatory mediatorq! iNOS€} COX2
o] HHS FAsE A3, BEJE TNF-a,
IL-1B. IL-6, INOS. COX2¢] A& =
T ou] A JAEE Aoz ey
IL-18%+ BEJ %% 100 pg/ml °]A, IL-6
7 TNF-a 5% 50 ug/ml o] =l

A f2Ek A 3= ®9lom(Fig 12-14).
INOS¢} COX2: %% 50 ng/ml 49

FRoA Wz vlwsA feld 3
25 B (Fig. 10, 11). <18g 24 =
E3)], BEJE pro-inflammatory cytokine
%} inflammatory mediator®] mRNA w3t
2 AAAA FH= 28 S gy =
4 A+

Nrf2: phase II sl53 x4 =
dE sl AME BE FAX } —Jd%i
A F= 23 QREA] A
27F bAsiH &4 X‘Pﬂz}ﬂ](reactwe
electrophiles) & ZF3AAA SHikstas o
&2 245, AREa(antioxidant response
element) 2} Z¥ =] HO-13 NQOl 5
gabst gt wE S ;‘7}*17&1:}28).

Nrf2e] AHAFZA oJdlM AH=HE
HO-1< heme® 2X¥| biliverdin, COZ
22 free ironoZ F3 =& FA A 4
A AdAE AAE EHRHoE A4
71 244l dHAatsl mAo|d, =3 heme
9] #3] AHE- 3 biliverdin®} CO= COX-2
¢} INOS®] & & FAEAIAA PGE2e}
NO9 A4S JdAE $= . ot

A ldT B 0 293 wu e
_]

o)

M

3= “4]

= Nrf2 ’cﬂ*&i} B4 F 3 719l NQOL
S AEA W =2A)sEA] dars =
EA AE B3 LS 3= 5L
shtelel FEe] dAb FA Lellx W
Aol ¥ AlnF el ofd F
slo]l=& FEoz WIS M HMEzE
B33lE 38 Holx Zlow oA
Q. Yang 5
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o 23 HO-13F NQO-1¢] &4 4%
zkel COX-2¢F INOSS W oA <}
4 des & 5 AN

AEH 22 BEJx= RAW 264.7 921 A
A LPSE =3 935l PGE2¢}
NO2| &A=+ wi7ist= FxAkl COX<
INOSE 5= o&H o2 A3t (Fig.
10, 11), HO-1, NQO1< BEJ 50 pg/ml
o] ko] FEeA frA e T
elvb=d (Fig. 15, 16), °]+& IkBa®] <l
A8 QA% Fal NFBel dv) Aol
2 JANE F AFA BTES AT
sle] A= w7} JeElG S ald &
At

weba BgA o] iINOSeE COX-2¢ =
A AR R st el
o F7hqom A WA A%
of LE gelatazt 3t

RAW 264.7 M=o LPS¢} BEJE &
Alell A3 st COX-2¢F INOSe} w2
W A5 Eelsk A3k iINOS#F COX-2
2 IL-6, IL-18., TNF-a. HO-1, NQO1
S FAAL wEEF Ak FUI AgS
Ho]3(Fig. 17-23), NRF2& &= 9=
Aol dzFel vl FoA Sl+e
7V vEbY BEJO dF 23E 2
3] 3t oh(Fig. 24).

g MAPKs A3 497 Z+= p38 MAPK
(p38 mitogen-activated protein kinase),
JNK(c-Jun N-terminal kinase), ERK
(extracellular signal-regulated kinase)Z
TAE, p38 MAPKE HHAAM EAA 4
A vi7) AAReE cytokine] AMA & A
3= A2 Y ¥ub oldzl ROS AA
A= ARE BA 3= de FA4H<
o ‘Q% sopY. o119 MAPKsE cytokine
Ed X Ale] gl Al xe] Akt 3}

i

ol OlN l‘}'

k

.E_x

(apoptosis) A1 Z1EF. 18]8}e] MAPKs Al
ZALAR 28 A8AE S 454
A5 AE AidE FE 5 oA 4
Z A% A2 aHHY 5 g,
BEJ®] 9% 297} MAPKs A= &
FA mNEEA 0] ARE A 9

A1, LPSell <] fr=% MAPKs A4
S 4l v X BEJS e
ES NP

ool Az REAL Ak, ¥4
5 7L doe Aol AfHez ga
Heom, &% in vivo @7 U Al
Y 5o F4de 47 B &%

A7} RAEgE A QgWwal o
f <

LAZ AEES AT A4 24 A
F H= M EQ RAW 264.7 Cellell
BEJE A#dl& =, 200 pg/ml °]3}

FEAA 97% o1 ME AEES
‘/}F/}‘H At

2. FA3 255 AT 23 BEJ F

o] < DPPH radical 2271% 3 ABTS

21



T
0o
=
©
0o
z
1o
0o
©
O
]
0r
=)
1=
ror
iz
oo
Q
44

radical &A%< = 9

i

How %

—= ROS, NO, C tokme(PGEZ, TNF-q,
IL-1B. IL-6) WA= sz vl
I e e o kg e

4. A = 54 23 INOS9F COX-2
Y TNF-a, IL-1B8. IL-6% 5% °&
Moz dzxel v FolstA FFa
3993 HO-1, NQOI< == &4
o7 dx v f2skA kst

)

2 e 34 A3 INOSeF COX-2
-6, IL-1B8. TNF-a7} = oj&3
ol WA e i
, HO-1, NQO1, NRF2& =

dzzol ws 25

OINLﬂlox“r-ﬂ
S 4
28 PN

32
-\IHU

[J Received : Jul 11, 2023
(] Revised : Jul 17, 2023
(] Accepted : Aug 25, 2023

References

1. Korean Society of Obstetrics and Gynecology
Textbook Compilation Committee.
Gynecology 5th Edition. Seoul:Korea
medicine Publish. 2015:147-54.

2. Fukazawa EI, et al. Influence of recurrent
vulvovaginal candidiasis on quality of
life issues. Arch Gynecol Obstet. 2019:
300(3) :647-50.

3. Park KI, et al. A Case Study on
Korean Medicine Treatment for Chronic

Leukorrhea Diagnosed with Qi Deficiency.

J Korean Obstet Gynecol. 2015:28(3)
:107-18.

4. The Society of Korean Medicine Obsstrics &
Gynecology. Korean Medicine Obstetrics
and Gynecology. Vol. 2. Seoul : Euiseongdang.
2021:67, 82, 297-311, 496, 522, 539, 774.

5. Zhang Jiebin. Jingyuequanshu, Seoul:
Jeongdam Publish. 2004:1082-6.

6. Xia Guicheng. Practical Gynecological
Formulas. Beijing:People’s Medical
Publishing House company. 1997:50-2.

7. Choi DY, Kim JK, Yeom YH.
(Jingyuequanshu) A new understanding
of Shinbang Hachien. Seoul:Bubin
Publish. 2010:268.

8. The Compilation Committee of the
teaching materials for Korean college
of Korean medicine. Herbal Medicine.
Seoul: Youngrim Publish. 1995:218, 223,
233, 583, 586, 607, 635, 637.

9. Park MS, Kim YM. Study on Clinical
Diseases of Yin Deficiency Pattern.
Journal of Physiology & Pathology in
Korean Medicine. 2013:27(3) :289-98.

10. Re R, et al. Antioxidant activity
applying an improved ABTS radical
cation decolorization assay. Free
Radical Biology and Medicine. 1999
26(9-10) :1231-7.

11. Willoughby DA. Human arthritis applied
to animal models. Towards a better
therapy. Ann Rheum Dis. 1975:34(6)
1471-8.

12. Cho BO, et al. Anti-inflammatory effect
of mangostenone F in lipopolysaccharide
-stimulated RAW 264.7 macrophages
by suppressing NF-kB and MAPK

22



J Korean Obstet Gynecol Vol.36 No.3 August 2023

13.

14.

15.

16.

17.

18.

19.

20.

activation. Biomol Ther. 2014:22(4)
:288-94.

Posadas I, et al. Corregulation between
cyclo-oxygenase-2 and inducible nitric
oxide synthase expression in the time-
course of murine inflammation. Naunyn
Schmiedebergs Arch Pharmacol. 2000:
361(1) :98-106.

Sin GM, et al. In vitro antiinflammatory
activity of amygdalin in murine
marcrophage raw 264.7 Cells. Kor J
Pharmacogn. 2003:34(3) :223-7.

Mu MM, et al. The inhibitory action
of quercetin on lipopolysaccharide-
induced nitric oxide production in RAW
264.7 macrophage cells. J Endotoxin
Res. 2001:7(6) :431-8.

Zhang Y, Ramos BF, Jakschik BA.
Neutrophil

necrosis factor from mast cells in

recruitment by tumor

immune complex peritonitis. Science.
1992:258(5090) :1957-9.

Kenneth Murphy, Paul Travers, Mark
Walport. Janeway's immunobiology.
New York:Garland Science. 2008:78-91.
Roitt 1, Brostoff J, Male D. Immunology
sixth edition. London:Mosby. 2002:
119-28.

Lee HJ, et al. Effect of Gami-sopungsan
on Inflammation and DNCB-induced
Dermatitis in NC/Nga in mice. Journal
of Physiology & Pathology in Korean
Medicine. 2014:28(2) :146-53.
Kauppinen A, et al. Antagonistic crosstalk
between NF-kB and SIRTI1 in the
regulation of inflammation and metabolic
disorders. Cellular Signalling. 2013:25(10)

21.

22.

23.

24.

25.

26.

27.

28.

29.

11939-48.

Kasahara E, et al. Mitochondrial density
contributes to the immune response
of macrophages to lipopolysaccharide
via the MAPK pathway. FEBS Lett.
2011:585(14) :2263-8.

Guha M, Mackman N. LPS induction
of gene expression in human monocytes.
Cell Signal. 2001:13(2) :85-94.

Wang Y,
hepatoprotection by nitric oxide. Ann
N Y Acad Sci. 2002:962:415-22.
Golden BD, Abramson SB. Selective
cyclooxygenase-2 inhibitor. Rheum Dis
Clin N Am 1999;25(2) :359-78.
Charles AJ. Immunobiology, 5th:the
immune system in health and disease.
Seoul : Life
2002:76-7.
Gilmore TD, Garbati MR. Inhibition
of NF-«B signaling as a strategy in

et al. Mechanisms of

science Publication co.

disease therapy. Curr Top Microbiol
Immunol. 2011:349:245-63.

Gadaleta RM, et al. Activation of
bile salt nuclear receptor FXR is
repressed by pro-inflammatory cytokines
activating NF-xB signaling in the
intestine. Biochim Biophys Acta. 2011:
1812(8) :851-8.

Kang KW, Lee SJ, Kim SG. Molecular
mechanism of nrf2 activation by
oxidative stress. Antioxidants Redox
Signal. 2005:7(11-12) :1664-73.
Maines MD. The heme oxygenase system
: a regulator of second messenger gases.
Annu Rev Pharmacol Toxicol. 1997:
37:517-54.

23



30. Lee TS, Chau LY. Heme oxygenase-1

3L

32.

33.

mediates the anti-inflammatory effecy
of interleukin-10 in mice. Nat Med.
2002:8(3) :240-6.

Lee DH, et al. The hypertension drug,
verapamil, activates Nrf2 by promoting
Keapl
degradation and prevents acetaminophen
-induced cytotoxicity. BMB Rep. 2017
50(2) :91-6.

Ross D, et al. NAD(P)H: quinone
oxidoreductase 1 (NQOL): chemoprotection,
bioactivation, gene regulation and
genetic polymorphisms. Chem Biol
Interact. 2000;129(1-2) :77-97.

Yang JH, et al. Corynoline isolated

pb62-dependent autophagic

from corydalis bungeana turcz. exhibits

anti-inflammatory effects via modulation

34.

35.

36.

of Nfr2 and MAPKs. Molecules. 2016:
21(8) :975.

Cho BO, et al. Anti-inflammatory effect
of mangostenone F in lipopolysaccharide
-stimulated RAW264. 7 macrophages
by suppressing NF-kB and MAPK
activation. Biomol Ther. 2014:22(4)
1288-94.

Raingeaud J, et al. MKK3-and MKK6-
regulated gene expressionis is mediated
by the p38 mitogen-activated protein
kinase signal transduction pathway.
Mol Cell Biol. 1996:16(3) :1247-55.
Pearson G, et al. Mitogenactivated
protein (MAP)
regulation and physiological functions.
Endocr Rev. 2001:22(2) :153-83.

kinase pathways:

24



