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| ABSTRACT |

Research on the Anti-Breast Cancer and Anti-Inflammatory Effects of
Chungganhaewool-tang and Shipyeukmiyeugi-eum

Hyo-Kyung Ryu!, Min-Jae Jung? Seong-Hee Cho®
'Wolya Korean Medical Clinic
2Dept. of Korean Medicine Rehabilitation, College of Korean Medicine,
Dong-shin University
SDept. of Korean Gynecology and Obstetrics, College of Korean Medicine,
Dong-Shin University

Objectives: The Furpose of this study is to evaluate anti-breast cancer and
anti-inflammatory effects of Chungganhaewool-tang and Shipyeukmiyeugi-eum.

Methods: MDA-MB-231 cells were used to measure cytotoxicity, Reactive oxygen
species (ROS) production, protein expressmn amounts of Bcel-2-associated X protein
( aX) B-cell (\émphoma 2 FBcl 2), B-cell lymphoma-extra large (Bcl-x1), Cytochrome

Caspase-3, Caspase-7, Caspase-9, Poly AD P-ribose polymerase (PARP), Nuclear
factor erythroid-2-related factor 2 (Ner) Heme oxygenase-1 (HO-1) and NAD (P) H
Quinone Oxidoreductase 1 (NQO1) to evaluate the anti-breast cancer effects of
Chungganhaewool-tang (CHT) and Shipyeukmiyeugi-eum (SYE). and THP-1 cells,
differentiated into macrophage and induced inflammation with Lipo Bolysaccharlde
(LPS), were used to measure production amounts of ROS, Nitric oxide (p NO) rotein
expression amounts of Inducible nitric oxide synthase (iNOS), Cyclooxygenase (COX-2),
Interleukin-1 beta (IL-18), Interleukin-6 (IL-6) and Tumor necrosis factor— alpha
(TNF-a) to evaluate the anti-inflammatory effects of CHT and SYE.

Results: CHT and SYE reduced MDA-MB-231 cell counts, increased protein expression
of Bax and Cytochrome C. and decreased protein expression of Becl-2, Bel-xl. The
%Jroteln expression amounts of Caspase-3, 7, and 9 decreased, but amounts of the active

orm, cleaved Caspase-3, 7, and 9, increased. In addition, PARP protein expression
decreased. the amount of PARP protein in the cleaved form increased, and the amount
of protein expressions of Nrf2 and HO-1 decreased, but NQO1 showed no significant
difference. In THP-1 cells CHT and SYE reduced ROS and NO, and reduced protein
expressions of iNOS, COX-2, IL-1, and TNF-a, but only SYE groups reduced IL-6.

Conclusions: This study suggests that CHT and SYE have potential to be used
as treatments for breast cancer.

Key Words: Chungganhaewool-tang, Shipyeukmiyeugi-eum, Breast Cancer
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Table 1. The Prescription of CHT

Herbal .
Pharmacognostic name
name

Weight
(g)

‘¥ 5% Angelicae Gigantis Radix 4
M it Atractylodis Rhizoma Alba 4
Fritillariae Thunbergii
S Bulbus 2.8
i Poria Sclerotium 2.8
H725%  Paeoniae Radix Alba 2.8
B Re]mgnnjae Radix 93
reparata
Ve T  Gardeniae Fructus 2.8
N Ginseng Radix 2
S Bupleuri Radix 2
" Moutan Cortex Radicis 2
BR ¢ Citrr Unshius Pericarpium 2
i = Cnidii Rhizoma 2
o G]ycyn;zzzge Radix et 9
jzoma
Total amount 34

Table 2. The Prescription of SYE

. Pharmacognostic name Weight
name (g)
SRR Perillae Herba 6
N Ginseng Radix 4
O Astragali Radix 4
% B Angelicae Gigantis Radix 4
= Cnidii Rhizoma 2
A EE Cinnamomi Cortex 2
JEA Magnoliae Cortex 2
+  Angelicae Dahuricae
5 Radix 2
B Saposhnikoviae Radix 2
PSR Linderae Radix 2
P Arecae Semen 2
H2%  Paeoniae Radix Alba 2
oo Aurangj Immaturus 9
ructus
AN F  Aucklandiae Radix 2
o G]ycyngzzge Radix et 9
jzoma
SR Platycodi Radix 1.2
Total amount 31.2

2) Al e

2 ATl RPMI-1640, fetal bovine
serum(FBS), trypsin-EDTA solution(Welgene,
Korea), lipopolysaccharide(LPS), trypan
blue, formaldehyde, 2’,7/-Dichlorofluorescin
Diacetate(DCF-DA), protease inhibitor
cocktail, phosphatase inhibitor cocktail 2,
phosphatase inhibitor cocktail 3, phorbol
12-myristate 13-acetate(PMA) (Sigma-Aldrich,
US.A.), 4,6-Diamidino-2-Phenylindole(DAPI),
pierceTM BCA protein assay Kit, RIPA
lysis and extraction buffer(Thermo Fisher
Scientific, U.S.A.), bovine serum albumin
(BSA) (Gendepot, U.S.A.),
TM western blot detection system(Intron

miracle-star

Biotechnology, Korea), primary antibody
(Cell Signaling Technology, U.S.A.), secondary
antibody(Jackson Immunoresearch, U.S.A.),
nitric oxide plus detection kit(Intronbio,
Korea) &2 AH83td+

3) 7] 7]

2 A& extraction mantle(Misung
Sc1ent1flc, Korea), rotary vacuum evaporator
(EYELA, Japan), freeze dryer(ilShinbiobase,
Korea), CO; incubator, autoclave, deep-
freezer(Sanyo, Japan), clean bench, vortex
mixer, centrifuge, ice-maker(Vision scientific,
Korea), plate shaker(Lab-Line, U.S.A.),
luminex( Millipore, U.S.A.), micro plate reader
(Molecular Devices, U.S.A.), fluorescence
microscope(Leica Microsystems, Germany).,
flow cytometry system(Becton, Dickinson
and Company. U.S.A.) 5% A&-3tgoh

2. % o
) ANE F=
27y 103 222 CHT(340 g) ¢ SYE




U RSS20 st

29 FRE delAM 100T
Row, AHAAE At
At Aad F
= /\]_

7“’1}%5‘1‘3}—’ freeze dryerE A}
)

g3le] 3282

(—’T——'—:T% 30.05%),
t 26.73%) 4] —5':

B 2

AzF f=l et Az MDA-MB-231
A ZE 3= Al Z2F 23 (Korean Cell Line
Bank, KCLB) el A F3)3ted AHE-3tl o
w, 10%2°] FBS7} 712 RPMI-1640 wj
A S AHE-3te] 37T, 5% C0.2] %7 ]

S A E = A Eu k7o A w) oFakd ). Al
Fo] AW ik 2-3d Fr|2 AP}
At

(2) A=

MD A-MB-231 Al £+ 48 well plateel]
2x10* cells/well2 EF3}o] 24417 wj oF
skl om, 24412+ 5, CHT¢} SYEE 0.5,
1, 2, 4 mg/ml¥] F=ZE A3 A
24A)17F vl ekl . 2 E ko] 283
= w100 pled 10 pl® EZ-Cytox
A& AH7Vste] Al EuloFr]o A 3087
SAFH Y v 3 450 nmel M F3 =
SRR o dxTed W3t AE A
& WEEZ ZASY .

g_z_,g_ .ax

l"l’}l M ¢ ol

MDA—MB—231 A ZZ 6 well plateol
2x10° cells/wellZ E-F3le] 24417 ujj o
sl ow, 24412 &, CHT<} SYEE 0.5,
1. 2. 4 mg/ml®] T2 A 3led thA

24A17F v okl BE wicke] F3¥ F
Ax R 3le] Q-2 A E= Phosphate Buffer
Saline(PBS) & M| A 8}31 4% formaldehyde
2 IAFAT. IAZT HEE 300 nM
°] DAPI solutions °]§3le] FAloA
3%7F W3 A1 7131 A PBSE A A 3]
fluorescence microscopeS ©]-&-3lo] A E
£ #AF

(4) DCF-DA assay

MDA-MB-231 M*%E 6 well plateol
2x10° cells/well2 H-F3}o] 2442} wj F
st om, 2442 &, CHTS SYEE 0.5,
1. 2. 4 mg/ml®] FEZ A3}l t}A]
2421 7r v eksldeh, 2 E wicke] £53d
< dAEEte] 42 NEE A7 PBS
Z AlFst F, 10 uMe] DCF-DAE o]
S3led Azl F7]A A 1587 ¥H-S-A] 7]
3 oA z27b2- PBSE Al A 3he] Folgl
£ DCF-DAE AlAstAH. o] %, flow
cytometry system< %3] ROS A =HE
A3

(5) = Wy
== A3
inhibitor cocktail T, phosphatase inhibitor
I, M7t 235 RIPA bufferz =wj=
£+ FE3T. FE3 A BCA
protein assay kitE o] &3l A IF3}S
© ™, sample loading buffere} 4 o] 95T
NA 5EZF HESAIA FHlskd . ]
¥ A2 10% acrylamide gele %3
SDS-PAGEstel Z7M=z  Z2l3slalx,
PVDF membraneell °]-gAI ek ©hij A o]
w717 membranes 3% BSAe| H7}A
2ol 2412 vE-g-A1Ze TBS-T buffer
g o] &3le] Al ¥ primary antibody
o] 4°C°ﬂ/‘i 1641 7F BE-g-A F e o
Al 33] AlA &

ol
Ay
o2l

g 7 e A = protease

=
=
=

secondary antibodyS %
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o] AboAl 1A1ZF MESAFH oW, o
Sk ECL solutione &3 T A S
" A) Ak, 0] & chemidoc fusion FXZ
E3] cihwiz wbeeks A

=
3 FEF =

T

T M EF< THP-1 Al
23 (Korean Cell Line
Bank, KCLB)ollA F+338te] AlE-31 2
=, 10%° FBS7} 375l RPMI-1640
v 2] & AFS-S] 37C, 5% CO, 7]
A5 = A EZ F7) 2wl Fatet. M 22
A vk 2-3Y F71E AP

(2) A=z =L =A

THP-1 M*%X 48 well platee] 2x10*
cells/well2 #5332 100 ng/mle] PMA
2 24X FF #3AZ ¥, CHTe
SYEE 50, 100, 200, 400, 600 pg/ml®
TEE APt Al 24A17F wl k3ol
o EE wieke]l FEE F wiekd 100 ul
2 10 pl®] EZ-Cytox £9& H7lsl Al
Fuj k7oA 3082 ¥b-SAIH . HbE-
% 450 nmellA FHE=E A
HEFoll s Az =S W
F A 3FA T

(3) DCF-DA assay

THP-1 AlZZ5 6 well plateell 2x10°
cells/well2 #3371 100 ng/m1/] PMA
2 24AIZF Tt #3271 &, CHTS SYE
£ 50, 100, 200, 400 pg/ml®] F== A=
33 1 pg/mle] LPSE F713 5 ©hA
24417 Eotk Wikt B vl ckol F
53 F daEeEst] 92> MEE Ak
PBSZ A& % 10 uM® DCF-DAE
o] &3 Al EZujF7|Z 1587 vHSA 7]
ohA] 27k PBSE AlMsle] dopsl:
DCF-DAE #7313, o] 3 flow cytometry

systeme= %3 ROS AAFS A3
=

(4) Nitric oxide A= =4

THP-1 A|E£%& 48 well plates] 2x10*
cells/well2 #F3t2 100 ng/ml®] PMA
2 24717} F<t 34171 ¥, CHT<F SYE
E 50, 100, 200, 400 pg/ml®] =2 A
2332 1 pg/mle] LPSE F713ted oA
242 7F <} w)okateltt BE ) Oko]
= % NI buffer 100 pl& F7Fskar
oA 104 wHeAIFH e, vk $ N2 buffer
100 ul% ff":] 2ol Al 107 "k
Al Z . % 540 nmelA F3 =

rﬂl; pm

miru

U ;'[‘; _m.

(5) g w3k =3
6 well plates] 2x10°
cells/well2 E53 LT’_ 100 ng/ml®] PMA=E
24X 7 F2 AlZl %, CHT$F SYE
Z 50, 100, 200, 400 pg/ml®] =2 A
23l 1 ug/mle) LPSE 3713t ¥ v
24X 7 Wl okt et BE wioke] F2H
F, dAEYsled d2> M EE protease
inhibitor cocktail I, phosphatase inhibitor
I, M7} =85 RIPA buffers Yo o
anl < _2’_%5}93\1;]_ .%_%s]- u}ﬂuzl ° BCA
protein assay kitE o]£3lo] A3ty
© ™, sample loading buffere} 43¢ 95C
ANA 5EZF HESAIA FulEkH. FH
¥ AL 10% acrylamide gelS E3i
SDS-PAGEste] Z7| =z R,
PVDF membraneel °]FAZch. sz
o] %7 % membranes 3% BSA¢l| =7}
Aol Al 2417 ¥Eg A FHEE TBS-T buffer
£ o] &3} AH 3} primary antibody
£ Yol 4TeA 16A12F 5 vH-S-AIF
t}A] 33] M A3 secondary antibody
S ol AolAM A7 T vSAIA

r.,,
He
A?L
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o, A MAst ECL solutions & st e, p<0.05. p<0.01 2 p<0.0012] 3

3 =l AS WA Ao}, o] &, chemidoc Al FeleFo® o] m7|EAATHH
fusion FXE &3l oz 2agfs 54

et m. 2% 2z

3. EAAE

1. &% 2537

A7 Ae +standard f
g = ~ mean=xstanaar error o
1) MZA=E

mean & el ¢l ©m, SPSS Statistics

MEAEZES FAS 23, CHTE 1
Version 21.0(IBM, U.S.A)E& o] £3}3 1A= ,_ *
or] mA = a% 7o A ¥ m mg/ml, SYEX 0.5 mg/ml |49 =
— , U T LW AT <) -1 -
) A Bzl W T EHew &

IRt AE A2 A7} ebeC

independent sample t-testE AF£3}o] 4
3
p<0.05, ** : p<0.01, *** : p<0.001) (Fig. 1).

83t 22 o] F Tukey's HSD testS E3|
al
=

Gol5E 0052 AYsted F4E A4

120 4

100 -

80 -
40 -
20 -

Control CHT | SYE

Cell viability (% of Control)
[=1]
(=]

Concentration (mg/m2)

Fig. 1. Cell viabilities of CHT and SYE in MDA-MB-231 cells.

MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. Treated
cells were reacted by EZ-Cytox for 30 min and then absorbance were measured at 450 nm using
micro plate reader. Cell viabilities were calculated as percentage relative to the control. Results
were presented by the meanzstandard error of mean from three independent experiments
(Significance of results, * : p<0.05, ** : p<0.01, *** : p<0.001 compared to control).

2) DAPI stain ROS A =S 4% Z3 CHTE 2

DAPI staine #3st A7, M EFA mg/ml. SYEE 1 mg/ml °]Ae] ¥ %o
Aol fAsHAl CHT#F SYE= dHx+ Al Q2o vlE) Fx oA el f-23t
of vjs M E| AbEHe| YElG & & S7H7F vebse(f 1 p<0.05, ** 1 p<0.01,
3t = (Fig. 2). ek p<0.001) (Fig. 3).

3) ROS WA=
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Fig. 2. Effects of CHT and SYE on DAPI staining in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
DAPI stain image was measured using a fluorescence microscope (x200).
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Fig. 3. Effects of CHT and SYE on ROS level in MDA-MB-231 cells.

MD A-MB-231 cells were treated by 0.5, 1. 2, and 4 mg/ml of CHT or SYE for 24 h. The ROS
level were measured using a DCF-DA assay and flow cytometry system. Results were presented
by the meanzstandard error of mean from three independent experiments (Significance of
results, * : p<0.05, ** : p<0.01, *** : p<0.001 compared to control).

4) S ke e

(1) Bax

Bax st weskS A8k 43, CHT
¢} SYEE= 0.5 mg/ml o]Ae] ExelA o
Zol vlE FE EH A {7 F
7}7F vebsteb(F s p<0.05, ** ¢ p<0.01,

* 5 p<0.001) (Fig. 4).

(2) Bel-2

Bel-2 =i A e gS SAs 2
CHT* 4 mg/ml XA d H]
3 4 e ATt ‘JrE]r‘Xl'iﬂi SYE
= 0.5 mg/ml °|AH =
HlE| Fx oEH |3 {28 FHAy

elgoh(* 1 p<0.05, ¥** 1 p<0.001) (Fig. 5).
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Fig. 4. Effects of CHT and SYE on Bax protein expression level in MDA-MB-231 cells.
MD A-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The protein
expression levels were measured using a western blotting. Results were presented by the mean
tstandard error of mean from three independent experiments (Significance of results, * : p<0.05,
* 5 p<0.01, *** ; p<0.001 compared to control).

1 i
0.8 -
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Protein fold change (Bcl-2/f-actin)

B-actin

Control CHT
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Fig. 5. Effects of CHT and SYE on Becl-2 protein expression level in MD A-MB-231 cells.
MD A-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The protein
expression levels were measured using a western blotting. Results were presented by the meanz*
standard error of mean from three independent experiments (Significance of results, * : p<0.05,
##% 1 p<0.001 compared to control).

(3) Bel-xl Cytochrome C =& WS A3
Bel-x1 ©tia S SA35E 23 Az, CHT+ 0.5 mg/ml SYEE 1 mg/ml
CHT®} SYE+ 4 mg/ml s=A Hx o] 8] FEoA dxTe vl Fx oE
ol Hla folsk FArE vEebse(* Aol 23 b7k vrebgek(* ¢ p<0.05,

p<0.05, *** : p<0.001) (Fig. 6). 0 p<0.01, **F 0 p<0.001) (Fig. 7).
(4) Cytochrome C
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Fig. 6. Effects of CHT and SYE on Bcl-xl protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meantstandard error of mean from three independent experiments (Significance of results, *
p<0.05, *** : p<0.001 compared to control).
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Fig. 7. Effects of CHT and SYE on Cytochrome C protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meantstandard error of mean from three independent experiments (Significance of results, * :
p<0.05, ** : p<0.01, *** : p<0.001 compared to control).

(5) Caspase-3 (6) Caspase-7

Cleaved Caspase-3 w2 wrdaks Cleaved Caspase-7 T4 Wazs =
=23 A3, CHT¢ SYEE 2 mg/ml A3t A3, CHT¢ SYEE 0.5 mg/ml ©]
o] el FEeAM Wl vl FTx ¢ Aol FxeoA gzl vl FTE oA
EX ol F4% FIH7F e °]_T’_ ot S7H7F vebde(f 0 p<0.05,
p<0.001) (Fig. 8). 0 p<0.01, 1 p<0.001) (Fig. 9).
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Fig. 8. Effects of CHT and SYE on Caspase-3 protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meantstandard error of mean from three independent experiments (Significance of results, *** :
p<0.001 compared to control).
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Fig. 9. Effects of CHT and SYE on Caspase-7 protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meantstandard error of mean from three independent experiments (Significance of results, * :
p<0.05, ** : p<0.01, *** : p<0.001 compared to control).

(7) Caspase-9 (8) PARP

Cleaved Caspase-9 w2 wrazks Cleaved PARP =tz wazks =3
=A% A3, CHTE 1 mg/ml, SYEE gt A3}, CHTS SYEE 1 mg/ml ©]AHe]
0.5 mg/ml o]/e] FxellA i Z-ol B3] FTEAAM dxzTel vE T oEA o
FTE EAC)T KT F7F YE 3 F2E F77F veRd e 1 p<0.001)

o (** 1 p<0.01, *** 1 p<0.001) (Fig. 10). (Fig. 11).
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Fig. 10. Effects of CHT and SYE on Caspase-9 protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meantstandard error of mean from three independent experiments (Significance of results, ** :
p<0.01, *** : p<0.001 compared to control).
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Fig. 11. Effects of CHT and SYE on PARP protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1. 2. and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meantstandard error of mean from three independent experiments (Significance of results, *** :
p<0.001 compared to control).

(9) Nrf2 (10) HO-1

Nrf2 i wrasks 43 23, CHT HO-1 =k 3i=ks 343 43k CHT
+ 1 mg/ml, SYEE 2 mg/ml ¢]A¢] = = 4 mg/ml = g F2Zel BlE £
Al W Eel vlE FE oEF |3 £-2 A Sl At veldem, SYEE 1 mg/ml
g ZFA7F e 0 p<0.05, 1 p<0.01, o] A2 oA H x| v HE oF
ko p<0.001) (Fig. 12). Aol §-ost A7) Vel e(* 1 p<0.05,

0 p<0.01, ¥ 1 p<0.001) (Fig. 13).
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Fig. 12. Effects of CHT and SYE on Nrf2 protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the

meantstandard error of mean from three independent experiments (Significance of results, *
p<0.05, ** : p<0.01, *** : p<0.001 compared to control).
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Fig. 13. Effects of CHT and SYE on HO-1 protein expression level in MDA-MB-231 cells.
MD A-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the

meantstandard error of mean from three independent experiments (Significance of results, *
p<0.05, ** : p<0.01, *** : p<0.001 compared to control).

(11) NQO1 CHT® SYEx EE s xoA Azl
NQO1 =i wd=ks SA A3 vl 3] Aol 7k vpEhA] 9k skeh(Fig. 14).
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Fig. 14. Effects of CHT and SYE on NQOI protein expression level in MDA-MB-231 cells.
MDA-MB-231 cells were treated by 0.5, 1, 2, and 4 mg/ml of CHT or SYE for 24 h. The
protein expression levels were measured using a western blotting. Results were presented by the
meanzstandard error of mean from three independent experiments.

2. ¥49%F 2597} (Fig. 15).

) AZAES 2) ROS AA =

NEzAEE 54 23, CHTH SYEE ROS AA% 34 23 CHT+ 100 pg/ml,
600 ng/ml ©]AFe] FEelA A Eof st SYE® 50 pg/ml o]4e] sxelA oz
$-o)8 =4 o] Ltel} o] AdeA] 400 o vl3l Fx oJEH | freldt vt v

ng/ml =7k A=tk (*** 1 pd0.001) PR ¢ p<0.01, ¢ p<0.001) (Fig. 16).
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Fig. 15. Cell viabilities of CHT and SYE in THP-1 cells.

PMA-differentiated THP-1 cells were treated by 50, 100, 200, 40 and 600 pg/ml of CHT or
SYE for 24 h. Treated cells were reacted by EZ-Cytox for 30 min and then absorbance were
measured at 450 nm using micro plate reader. Cell viabilities were calculated as percentage
relative to the control. Results were presented by the mean*standard error of mean from three
independent experiments (Significance of results, *** : p<0.001 compared to control).
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Fig. 16. Effects of CHT and SYE on ROS level in THP-1 cells.

PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 pg/ml LPS for 24 h. The ROS levels were measured using a DCF-DA assay and flow
cytometry system. Results were presented by the meanzstandard error of mean from three
independent experiments (Significance of results, ** : p<0.01, *** : p<0.001 compared to control).

3) Nitric oxide 2§ Ad=F (1) iNOS
Nitric oxide A =S A3 A3}, CH iNOS =i wr&2ks =AJst A3}, CHT
+= 100 pg/ml, SYE= 50 png/ml °]Ae] 5= = 200 pg/ml, SYEE 100 pg/ml °] A9

—

oA el Ble] FE oJFEH ol Fo FEoA Wzl vlE] = oEH o
gk 2F47F JepgeCe 1 pd0.001) (Fig. 17). I f9 3 ZHAart vepge(* o p<0.05.
4) whg ukg e # 1 p<0.0L, *** : p<0.001) (Fig. 18).

2|
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g i i
N o | 10 20 | a0 s | w0 | 20 [ a0
Normal Control CHT SYE

Concentration (ug/mg)

Fig. 17. Effects of CHT and SYE on Nitric oxide level in THP-1 cells.
PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 ug/ml LPS for 24 h. The nitric oxide levels were measured using a ELISA kit and micro
plate reader. Results were presented by the meantstandard error of mean from three independent
experiments (Significance of results, *** : p<0.001 compared to control).
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Fig. 18. Effects of CHT and SYE on iNOS protein expression level in THP-1 cells.
PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 pg/ml LPS for 24 h. The protein expression levels were measured using a western blotting.
Results were presented by the meanzstandard error of mean from three independent experiments
(Significance of results, * : p<0.05, ** : p<0.01, *** : p<0.001 compared to control).

(2) COX-2 (3) IL-1B

COX-2 =t wazks SA T 23 IL-18 =2 weisks =4t A3}, CHT
CHT+= 100 pg/ml. SYE+ 50 pg/ml o]A+ 2} SYE+ 100 pug/ml °] 48] s =oA] o
o] FEoAA HETel vF = oEH o Z7ol v = fEH el FoF 3
I frelek At vebse(f o pdo.0s. 27F vkt p<0.05, ** 0 p0.01,
ko p<0.01, *** 0 p<0.001) (Fig. 19). w1 p<0.001) (Fig. 20).

cox?z — e —

B-actin | c— — —

50 | 100 | 200 400 50 100 200 | 400
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Fig. 19. Effects of CHT and SYE on COX-2 protein expression level in THP-1 cells.
PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 pg/ml LPS for 24 h. The protein expression levels were measured using a western blotting.
Results were presented by the meanzstandard error of mean from three independent experiments
(Significance of results, * : p<0.05, ** : p<0.01, *** . p<0.001 compared to control).
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Fig. 20. Effects of CHT and SYE on IL-1B protein expression level in THP-1 cells.
PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 pg/ml LPS for 24 h. The protein expression levels were measured using a western blotting.
Results were presented by the meanzstandard error of mean from three independent experiments
(Significance of results, * : p<0.05, ** ; p<0.01, *** : p<0.001 compared to control).

(4) IL-6 TNF-a &4 Hdgs 543 23
IL-6 =hid =S SA% A=, CHT CHT+= 400 pg/ml =l A o 23-ol ¥
T dE2zel vl Ael7h vehA] eiste 3 oA e a7t YeEbg e, SYE
™, SYE= 100 pg/ml °]4+e] gl A = 50 ug/ml o] FEAAN T oE
HzTel vls) = ool {2t Aolal Hzel vl fFod Fart
Zrazp vepgta (5 p0.001) (Fig. 21). EReh(f 0 p<0.05, ** 1 p<0.01,
(5) TNF-a p<0.001) (Fig. 22).
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Fig. 21. Effects of CHT and SYE on IL-6 protein expression level in THP-1 cells.

PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 pug/ml LPS for 24 h. The protein expression levels were measured using a western blotting.
Results were presented by the mean+standard error of mean from three independent experiments

(Significance of results, *** : p<0.001 compared to control).
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Fig. 22. Effects of CHT and SYE on TNF-a protein expression level in THP-1 cells.
PMA-differentiated THP-1 cells were treated by 50, 100, 200, and 400 pg/ml of CHT or SYE
add 1 pug/ml LPS for 24 h. The protein expression levels were measured using a western blotting.
Results were presented by the meantstandard error of mean from three independent experiments

(Significance of results, * : p<0.05, **
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