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2 o ! & dF= #UUR o Y29 FEF 7154 2AEAY 28 7FeAS Brish] Slsh
99% otz FET WYl FEE (CO9ELE it (CO99EL-H), E22xF (CO9EL-C), 2
oA[E|o]E (CO99EL-E), F&-& (CO99EL-B)# FH/< (CO99EL-W) A= EZstqirt. 2219
wEE FEF Ade LPSE FT® RAW264.7 Hh¢-2 BAAEZE o]8ste] FaYstglet. AlEZ=/de
CO99EL-He} CO99EL-CellAl 7F¢ =3kem CO9EL-WeolA 7HY Ra& ERlstirt. SrEA %,
LPS2 fk¥ INOSS T@dxt NO9O| A4k CO99EL-HeF CO99EL-Ee] ©Ja @AsHA 45,
COX-29] ¥dL CO99EL-BLF CO99EL-Wel efsf dAstHAl HFastaitt. =3, LPSel oJsf S7Hd
B34 AFlEFIRIQI interleukin(L)-1 8+ CO99EL-C, CO99EL-E, CO99EL-B£} CO99EL-Wef 2]
3 @ASHA fAstRA, IL-6+= CO99EL-BF CO99EL-Wel 2Js] @AsHA] Zrastaict. JHgh o
2k, LPSol 9ol &Ad3td janus kinase (JAK)/signaling transducer and activator of transcription
(STAT) A5 Ag ARL CO99EL-HE CO99EL-Coll oJaf Args] 7@4stal, mitogen—activated
protein kinase (MAPK)> CO99EL-Coll oJsf] oF7t ZrAstgict. shA|T, nuclear factor (NF)-x B2 &
A o BYEx gas]x 2k 2 A7 Ans Fl, CO99ELY BYBEL HIof AHEE
+ ol wet FAS 28710l tEe skt
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Abstract : In this study, to evaluate the possibility of utilizing Chamaecyparis obtusa (Siebold &
Zucc.) Endl. (C obtusa) leaf fractions as anti—inflammatory functional materials, C. obrusa extract
extracted with 99% ethanol (CO99EL) was fractionated with hexane (CO99EL-H), chloroform
(CO99EL-C), ethyl acetate (CO99EL-E), butanol (CO99EL-B) and distilled water (CO99EL-W).
The anti-inflammatory effects of each fraction was performed using lipopolysaccharide
(LPS)-induced RAW?264.7 mouse macrophages. Cytotoxicity was highest in CO99EL-H and
CO99EL-C and lowest in CO99EL-W. Interestingly, LPS—induced iNOS expression and NO
production were significantly reduced by CO99EL-H and CO99EL-E, and COX-2 expression was
significantly reduced by CO99EL-B and CO99EL-W. In addition, interleukin (IL)-18, an
inflammatory cytokine increased by LPS, was significantly reduced by CO99EL-C, CO99EL-E,
CO99EL-B and CO99EL-W, and IL-6 was significantly reduced by CO99EL-B and CO99EL-W.
Therefore, the janus kinase (JAK)/signaling transducer and activator of transcription (STAT)
signaling pathway activated by LPS was significantly reduced by CO99EL-H and CO99EL-C, and
the mitogen—activated protein kinase (MAPK) signaling pathway was slightly reduced by
CO99EL-H and CO99EL-C. However, nuclear factor (NF)-« B activity was not reduced by any
fractions. Based on the results of this study, it was confirmed that CO99EL fractions have different
anti—inflammatory mechanisms depending on the solvent used for fractionation.

Keywords ' Chamaecyparis obtusa (Siebold & Zucc.) Endl Leaf, fraction, anti—inflammatory
effects, pro—inflammatory mediator, macrophage

1. M B 7t &A4sted IL-14, IL-6 @ TNF-a & X¢

g oeket AAFA Ate|EFiRlo] FEstA wd
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oA giRAIE AEZF RAW264.7S
American Type Culture Collection(ATCC)ollA
FAste]  10%  fetal serum  (FBS,
Capricorn  Scientific GmbH, Ebsdorfergrund,
Germany)®t 2 1%  penicillin/streptomycin
(Capricorn  Scientific ~ GmbH)o]  gH
Dulbecco's Modified Eagle's Medium (DMEM,
Capricorn Scientific GmbH)ollA] oAl ZTE Al
EE 37CAA 5% COE Zdloh= 7HaH AlE
HloF7] (Vision science, Seoul, Korea)ollA &=]

=] .
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gEo] EFH 96-well plateo|A] 24A1F 5
AFAZI MTT Aot 3 2A1%F &<t HieF
Fct. AFM Z2opd Z2AHL dimethyl
sulfoxide (DMSO)2 718351, 7183t ==
et 2y 528 ZY9E 57| (Tecan,
Mainnedorf, Switzerland)E ARESFY] 570 nmol
A ZAe
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2 A3 F LPSE 1647 &<t AY3ch
NO A4e ZAsh] s AZAS Griess
reagenti Aejet & oA 108 Bt vikst
1, ZYolE =7 (Tecan)E AFHEsto] 540
nmelA STk
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- 1270 -



2.7. Western blotting

RAW?264.7 AIZE A}7}-2 phosphate—buffered
saline (PBS)ZE AZF+ T}, protease
phosphatase  2AIA|7} ZFFH  Triton-X  lysis
buffere] SsAIASZUT. €5 flolA 308 B¢
L3/ &, SIEE 4TAA 208 F<t
13,000 rpme=z YYZ2skl F5qe st
o] Bradford reagent (Bio—Rad, California,
Hercules, USA)E olgsto] whalds Agalql
o FYdt ko] dwES 7-10%  SDS-
polyacrylamide geloflAl E&]5F2L nitrocellulose
membrane (GE Healthcare Life Sciences,
Chicago, Ilinois, USA)e.2 g7t @ido] &
AX membranes A4 1A FL 5%
skim—milkollA viFst & 12} €Al (1:1,000 3
At A HA} ATolA gL o
horseradish peroxidase (HRP)7} Z3H 24 3
Al (1:10,000 3A)et A 2417 Bt HieFRE
2 enhanced chemiluminescence (ECL, Biomax,
Seoul, Korea)E AR&sto] AJZtalsqict,

2.7. HAZt SRS AHMYLE (gPCR)
RAW264.7 AZE 2718 PBSE AH3 o+,
RNAiso Plus A|9F(Takara, Shiga, Japan)& AR
st & RNAE E2lotal ReverTra Ace gPCR
RT Master Mix (TOYOBO, Osaka, Japan)&
AHESte] cDNAE AL gPCR MasterMix

Table 1. Oligonucleotide sequences for qPCR
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(Applied  Biological =~ Materials, Richmond,
Canada)E AF83F9]  Quantitative  real—time
PCRE& 439951991, CFX Connect Real-Time
PCR Detection System (Bio—-Rad)eZ &3F 4l
oE HSESKoh £ A7l AREE  mouse
gPCR primer A|& Table. 1] g5t

2.8, SH=AM

E dlolele]l A B2 Microsoft Excel
software 2016 (Microsoft Corp., Redmond,
WA, USAE AHgste] $i=qltt. dit= Al
Hol YAl AYe Hy4 + BE HA
(standard deviation, SD)2 E7|3}{tt. RE &
o]Ad2 unpaired student’s rtestof] 5] A
RO p-value < 0.05 #d o FATHC=Z &
oulstcta ®IlekAtE. p < 0.05 = *, p <
0.01 = **2} p < 0.001 = ***,

by W MZEY Fot

w
I
JE
A
Jok
1]
A
fo
o2

AL Hr1sl7] Ysll WA CO99FLS gufjo] =
Ao weh slAF (CO99EL-H), S=2nE
(CO99EL-C), olotAle|o]E (CO99EL-E), H#
g (CO99EL-B), 74 (CO99EL-W) <A

Sequence ( 5' — 3')

Gene name
] Forward
INOS (mouse)
Reverse
Forward
COX-2 (mouse)
Reverse
Forward
TNF-a (mouse)
Reverse
Forward
IL-14 (mouse)
Reverse
Forward
IL-6 (mouse)
Reverse
Forward
GAPDH (mouse)
Reverse

CAGCACAGGAAATGTTTCAGC
TAGCCAGCGTACCGGATGA
TTTGGTCTGGTGCCTGGTC
CTGCTGGTTTGGAATAGTTGCTC
TATGGCTCAGGGTCCAACTC
CTCCCTTTGCAGAACTCAGG
TTGACGGACCCCAAAAGATG
AGAAGGTGCTCATGTCCTCA
GGTGACAACCACGGCCTTCCC
AAGCCTCCGACTTGTGAAGTGGT
GCAAATTCAACGGCACAG
CACCAGTAGACTCCACGAC
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w8 Eo] AT # UEA Brrstdet SulEA
&, LPSo] ola 9m=® NOSo| whiz Zzo
CO99EL-He} CO99EL-Cell 2Jaff @AsHA 7
AsFATE, COX-29] ¥de offt #Astart
(Fig. 2a). SFARE, LPSel| o5 F&=H COX-29]
&S CO99EL-BSE CO99EL-Weol| <ls] &=
M ZastdAgt iINOSe| #de A HAis)
A o¥ort (Fig. 2a> Rz kA] 2, LPSef| ofs) &

=% /NOSY] mRNA #E2  CO99EL-He}
CO99EL-Cell  oJsff  @AsHA  astilon,
COX-29] mRNA %2 CO99EL- Bt

CO99EL-Wol <Jsf dxstA #rAstlet (Fig.
2b, o). Egh LPSel| <Jaf AAH NOL iNOSe]
AR FASH] iAoz CO9EL-BL}
CO99FL-WH t} CO99EL—H9} CO99EL-Ce]l
ol o #AEAH (Fig. 2d). ?—7%}2 %
3], CO99ELS] =24 gufo] -?4_ SgE

nOll

{ Hexane fractlon

Aqueous Phase

Partition

[ Chloroform fractlon

Aqueous Phase

Partition

[ Ethyl acetate fraction } Aqueous Phase ]

Partition

[Butanol fraction] [ DW fraction }

b
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¥ 100
80 hivid
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ns

ok
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. AL LE

C. obtusa (ug/ml) O

25 50 100200 0O 25 50 100 200 0O 25 50 100 200 O

25 50 100 200 0 25 50 100 200

Hexane Chloroform

Ethyl acetate Butanol Water

Fractions of 99% EtOH extract

Fig 1. Fraction process and cell cytotoxicity of CO99EL fractions.
a. Fraction process of CO99EL. b. RAW264.7 cells were seeded in 96-well plates and treated
with CO99EL fractions for 24 h. The cell cytotoxicity of CO99EL fractions was determined by
MTT assay. Data represent the mean + SD, n = 3. *p < 0.05, **p < 0.01, and ***p < 0.001

vs. control group by unpaired student’s r—test.
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Fractions of 99% EtOH extract
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Fig 2. Effect of CO99EL fractions on LPS—induced iNOS and COX-2 expression in RAW?264.7

macrophage cells.

a—d RAW264.7 cells were seeded in 6-well plates and treated with CO99EL fractions for 2 h
followed by treated with LPS for 16 h. The protein expression of iNOS and COX-2 was analyzed
by western blotting (a), mRNA expression of iNOS (b) and COX-2 (¢) was analyzed by gPCR,
and NO production was analyzed using griess reagent (d). Data represent the mean + SD, 7 = 3.
*p < 0.05, **p €001, and ***p < 0.001 vs. LPS—treated group by unpaired student’s r—test.

2 INOSO| g oAsky, 34 gulel e
H §REAL COX-29] WAL oAt 2
2 st

3.3. LPSOll ol == JAK/STAT &Aste}
IL 2sdof cist 2222 S1t
o] A4, CO99ELE LPSe] olaf S
IL/JAK/STAT %2 9Alete] 45 w2 o ﬂ
stk BEugct [19]. LPSe) <& Z713k 1LY
ddul JAK/STATO]  ZA3E A5
CO99EL HEEo] T3ix] 37| wiEel,
7k BEEE Aeste] vl EAStq}. STATI
3} STAT39] &/dstet JAK1Y} JAK29] E43h=
CO99EL-H®} CO99EL-Coll <Jsf Aygds] #A

She= AL gelstgion CO99EL-B2 CO99EL-
Wi o8 23E0) vls] Atidez AHA oA
stAY adrh il (Fig. 3a, b). Mo =,
IL-149] &de 7ol nE HIE o3| A
5] AAIFIAN, [L-69] THL CO99EL-Bet
CO99EL-Wol oJsf| Ads] Hashs AL &l
stAth (Fig. 3c, d). olggt ZAyE Higo=z,
CO99EL®] JAK/STAT =9 A= F=2
CO99EL-H9} CO99EL-C&} Ze T4 gnj
o FHH FEEH] FH IS s5t9, IL-]
£ IL-69] TdL CO99EL-BL} CO99EL—\X/
ot 72 F4 o] FH FEEH] FH 49
S sHS Ao Aokl
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Fig 3. Effect of CO99EL fractions on LPS—induced JAK/STAT activation and ILs expression in

RAW264.7 macrophage cells.

a—d RAW264.7 cells were seeded in 6-well plates and treated with CO99EL fractions for 2 h
followed by treated with LPS for 4 h. The protein expression of STATs (a) and JAKs (b) was
analyzed by western blotting, and mRNA expression of IL—-18 and IL-6 was analyzed by qPCR

(c, d). Data represent the mean = SD, n = 3.

group by unpaired student’s —test.
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Fig. 4. Effect of CO99EL fractions on LPS—induced MAPK and NF-xB activation in RAW264.7

macrophage cells.

a, b RAW264.7 cells were seeded in 6—well plates and treated with CO99EL fractions for 2 h
followed by treated with LPS for 4 h. The protein expression of ERK, p38, JNK (a), NF-xB and

IxBa (b) was analyzed by western blotting.
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HE AL et B AaE 535, CO99EL
2eg2o] 734 gufo] HHE EFL iNO
fFefmlstA AAsta G4 B &R
ot

ofl
oli

2). #7112, CO99EL BIEZ o|gste] tud
Q1 d=A4 ZH871Hel IL/JAK/STAT %3 MAPK
83 NF-«B Ag Ag 7|49 Hels 915t
gt LPSE @Astd JAK/STAT AT 7]4e
ZF2 CO99EL-HS} CO99EL-Cell s Ares]
AR, IL-p9F IL-69 WIS F=z
CO99EL-B2} CO99EL-Wel oJaf Argds] oA
He A& slstant (Fig. 3). MAPK 415 #
g 7149 4$ gAdskH ERKE CO99FL-HE}
CO99EL-Cell ]3] p38S CO99EL-Cell ©J3f
A4E93, NF-¢B A& Hd 7]He] SA4st=

H BIEE oA 2t (Fig. 4). 224
o=, CO9EL BFZL H3F gujo wa} g
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% 2g7170] st 2L Selstgon 7
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( CO99EL fractions J

|
! !

Non-polar solvents

Polar solvents

CO99EL-Hexane
CO99EL-Chloroform
. /

CO99EL-Butanol
CO99EL-Water

. e
* INOS inhibition - COX-2 inhibition
+ JAKSs inhibition R
S + IL-B inhibition
+ STATs inhibition « IL-6 inhibition
+ ERKinhibition
AN AN A

Fig. 5. Summary of anti-inflammatory
mechanisms of CO99EL fractions
according to fractionation solvents.
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