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Abstract — This study was conducted to determine the anti-inflammatory effect of essential oil extracted from the wood of Cha-
maecyparis obtusa Sieb. et Zucc. Endl. (Cupressaceae). The essential oil was extracted from the wood of C. obtusa by hydro-
distillation method, and conducted the analysis on the chemical composition of the extracted C. obtusa wood oil through GC-
MS. The major constituents of the oil were found to be: a-pinene (11.4%), cadinene (5.4%), o-cadiene (9.0%), =muurolol
(22.2%), a~cadinol (20.8%) etc. We attempted to identify the anti-inflammatory activities of the oil when it is injected in the
lipopolysaccharide (LPS)-stimulated RBL-2H3 cells, along with its effects on the secretion of interleukin-4 (IL-4), interleukin-
13 (IL-13), phexosaminidase. According to the cell viability analysis conducted by MTT assay, the oil in 107~10"% con-
centration showed no effect on the cell viability. After RBL-2H3 cells treated by LPS stimulation were exposed to 107% con-
centration of C. obtusa wood oil, the expression levels of I1L-4, IL-13 within the cell were observed to remarkably decrease.
Also, it was attenuated the release of fhexosaminidase from mast cells to a significantly meaningful level. These results sug-
gest that C. obtusa wood oil exerts the anti-inflammatory effect, by regulating the expression of inflammatory cytokines, which
is a valuable feature to be highly utilized as the functional materials in the future.
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RBL-2H3 H|%HA| 3 (CRL-2256"™; American Type Culture
Collection, Manassas, VA, USA)S &< dlo} B oi-to)] A}
43T} 37°C, 5% CO, 272 wjg7IolA 10% fetal
bovine serum(FBS; Gibco), 1% penicillin-streptomycin
0.4 uL/mL mycroplasma guard< 2-2 dubecco’s modified
eagle medium(DMEM; Gibco)Hll ) & 2 wlj 51T,

HRe| ME M — Af S GC-MS(Trace 1310/1SQ-
LT, ThermoScientific, USA)E ©]8-5to] FAJEA] 1o,
A2 et 2

Tr-5MS capillary column(30 mx0.25 mmx0.25 um; Thermo-
scientific, USA)S AM8-3191.9M carrier gas= He(1 mL/min,
25 psi)g /\l~9~3}1 NE FUTE 250°CE FA819TE &

b RAISEAL 3°CH 523t 200°C7HA]

54 (hydrodistillation)
Na,SO,(SAMCHUN,
g ) Y

%ﬂ = EOH/H 15°CH 523t 340°C71HA] L8]
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EY BFE 7|53 FIDE 280°C 2730 make-up
7t EORE 40 mL/ming FAI8IATE AR 719] Q1
Ejgo] e} o] 240] 2= 7H7F 280°CoF 250°CE FA]
S, AN ET S B W9 35-360 mizE 02
scans s'¢] £EE FEar).

28 Af ] EEES A59] TIC(total-ion chromato-
gramllA S/N H]g0] 100 o0l vaE5e] AFAAEHS
NIST 11(National Institute of Standards and Technology,
USA) mass spectral library9} ]2} match 7o) 7 =
S AL AYsiion, BB Afo FARS ZHHoR
Rlsto sitErES 553} skt

MTT Assay — | 55 4-f-0] x5S Lot £J5)
MTT(3+(4, 5-dimethylthiazole-2-yl)-2, 5-diphenyl-tetrazolium
bromide) assayS 33131 th

96-well plate®] 7+ wellol] 200 pLo] i =] 2} 8x10° cells/
wellE €L 37°C, 5% CO, 2712 AFH|olE oA 31+ 5
<t HFAATE 107-107% FEo] T B8 FRE A
S H|TRA Zo] MTT reagents 37FsE &, 37°C Ql5fwlolE]
o] Al 6A17F F<t WA A TE K]} MTT reagentS
A A £, dulbecco’s phosphate-buffered saline(DPBS;
Gibco)Z Al A3t} ZF wellel] 100 uL dimethyl sulfoxide
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(DMSO; Sigmays 71eF &, =20l 1087+ 23830t

Spectrophotometer=. 558 A-f *2|g A2 & &3t
ATH

RT-PCROl 2/t mRNA HEEM —6-well plate®] zt
wellol] Bl AJ2zof] 0.5 pL TRIzol reagent(Invitrogen, Life
Technologies)2 M|22E #2]$ ¥, 100 uL chloroform< 3
7Fted 14,000 rpmoll Al 1027F DA 2] st o) A5
150 uLE £33 5 53] isopropanolS 3718t H, -20°C
oA 1241752 RNAS S-EA1F . 14,000 rpmZ 10
T F¢ 40N LAER F ATAS AL, 200 uL
DEPC-EtOHS- H7lele] AAEelE A & dods &
A A AsIATE. 20 uL DEPC-DWE H71ate] 55°ClA] 5
it &< 7Fg §] RNA 555 54318tk RNA 5=
micro-plate spectrophotometer(Epoch, model Take 3; BioTek
Inc., winooski, VT, USA)E ©]-&-3t] 260 nmol|*] 5743}
Atk A FEAS B3l mRNAZTE cDNAE §As &
7300 Real-time PCR System(Applied Biosystems, Foster,
CA, USA)7171E ©]-4-3}%] Real Time-PCRS 43315 T}
Oligonucleotide primer2] sequencesE Table 16 YFERA AT
7t Afeol duld dd g2 RQ software(version 1.3,
Applied Biosystems)E ©]-8-3l £4313] T},

BHexosaminidase &H|2 &4 — RBL-2H3 H]|¥H|Zo
A |y B3 Aol 23k Bhexosaminidase®] EH]FF W3S}
= B8] 9J5le] 96-well plated] welld 2x10° cellsS
gk & DNP-specific IgE(800 ng/mL, Sigma, V=2 A=
STt viA] A A ¥ Tyrodes’ assay buffer[119 mM NaCl,
4.74 mM KCl, 2.5 mM CaCl,, 1.19 mM MgSO,, 10 mM
HEPES, 5mM glucose, 0.1%(w/v) BSA, pH 7312 23] A|
Hatgom, | =4 Y2 DNP-BSAES 14]7F 228t
Atk 2 T 2 50 uLE tubedl] £7132 200 uLe] 1 mM
P-nitrophenyl-N-acetyl-#D-glucosaminide®} 47015 % 37°C
oA IAIZE viFsISiTE. WS FAS 918k 0.05 M sodium
bicarbonate buffers ¥ ol ¥ 405 nm oA FHEE

=43hsict,

1m ﬂJlﬂJ 011)]: s

it

Table I. Oligonucleotide sequences for quantitative real-time
polymerase chain reaction

Gene Primer sequence (5'-3")
F : tgatgtacctccgtgcttga
IL-4 gatg glgetig
R : aggacatggaagtgcaggac
F : ctggaatccctgaccaacat
IL-13 g8 g
R : ccatagcggaaaagttgctt
. F : ttctacaatgagctgcgtgtg
P-actin
R : accagaggcatacagggaca

F, forward; R, reverse
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Heol sty =M - GC-MS EA9 oJst Hu ZH
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FOEAR °F 3559 WA AESc] AEHeH, 1
% monoterpeneT’} 125, sesquiterpene7 | 215, 2 £] A
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Table II. Chemical composition of the essential oil of C.
obtusa wood

RT Constituents Area %
13.68 a-Pinene 11.37
14.56 Camphene 0.03
16.15 1-Heptanol 3.25
16.34 [Pinene 0.07
19.87 D-Limonene 0.81
24.04 o~Terpinolene 0.07
25.63 D-Fenchyl alcohol 0.23
29.20 1-Borneol 0.89
30.07 Terpinen-4-ol 0.44
30.99 Terpineol 2.46
31.45 Myrtenol 0.02
37.39 Bornyl acetate 0.34
41.54 Terpinenyl acetate 0.89
43.16 a~Copaene 0.11
4421 [Elemene 0.86
45.80 trans-Caryophyllene 0.15
46.37 Methyl undecanoate 4.85
47.87 Humulene 0.30
48.48 Germacrene-D 0.06
49.15 P-Cadinene 0.12
49.34 7-Muurolene 1.99
49.85 Eudesmene 0.58
50.41 a-Selinene 0.42
50.78 a-Muurolene 2.87
51.55 Cadinene 5.37
52.15 &Cadinene 8.96
52.60 Cadine-1,4-diene 0.09
52.87 a-Cadinene 0.69
53.12 a-Calacorene 0.38
54.23 (E)-Nerolidol 0.64
56.23 Cubenol 1.14
56.72 1-epi-Cubenol 2.06
57.25 7Muurolol 22.15
57.38 &Cadinol 3.62
57.69 a-Cadinol 20.83
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Fig. 1. Effects of C. obtusa wood oil on the viability of RBL-

2H3 cells. Group: VE (vehicle), the 107~10"% concentration

of C. obtusa wood oil. Values are expressed as the meantstan-

dard deviation.

21

£ 90%, 10°%2 @ 100%, 107% = 100% AEELS B2
Atk olF% Y BR Ae= Akt vwsiie o 107
~10°% FEolld AE E4L wolx] ek AL Bolssin).
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FEHE(LPS), 9% FE 5 2HRo|EA FATAE &
7 dexamethasone(DEX) *] 2] #+(LPS+DEX), 95 4
A =5 A A 2H(C. obtusa)- =2 o] X145
AEFE 49} IL-13 F-37ke] A3 2E ke 2AL
A= Fig. 20 YeERASIT

Fig. 2(a)9] 275 HH H|THA| o] A5S Fa8h= LPS
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Fig. 2. Pro-inflammatory cytokine mRNA expression on RBL-
2H3 cells treated with C. obtusa wood oil. (a) IL-4 relative
expression, (b) IL-13 relative expression. Group: VE (vehicle),
negative control (LPS), positive control (LPS+DEX), treatment
of C. obtusa. Values are expressed as the meantstandard devi-
ation.
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minidasex= @7 BT L] S| AERRIo] A4 Y
Qoll EAfah GefA] whgel ofs) AlE HIo® FH|EE
2 g X EE o]ed 7 Y} B AjoAs Hu
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Q1 Bhexosaminidase®] wH] %3S SA3CE L 23 Fig.
3% 2ok
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Fig. 3. Inhibitory effects of C. obtusa wood oil on the release
of fhexosaminidase. Group: VE (vehicle), negative control
(LPS), positive control (LPS+DEX), treatment of C. obtusa.
Values are expressed as the meantstandard deviation.

Kor. J. Pharmacogn.

7HAZ Bhexosaminidase ¥H]7T 73431}, Dexamethasone
(LPS+DEX)S 2|33l o ko] oF 50.8% 7H4aatad
3, fARH B B2 e A2]d%E Bhexosaminidase 3
HI7F oF 423% etk | =5 HRolM GESA
¢l dexamethasone™ frAFSH X5 Holm H5 S-S
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