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Abstract

In this study, we investigated identification of anti-oxidative,
anti-inflammatory and  anti-bacterial constituents from  Cinnamomum
yvabunikkei leaves. Five phytochemicals were isolated from the extract of C.
yvabunikkei leaves; (4S,5R)-4-hydroxy-5-isopropyl-2-methylcyclohex-2-enone
(1), methoxy-(3,5-dimethoxy-4-hydroxyphenyl)ethanediol (2), afzelin (3),
nicotiflorine (4) and narcissin (5). The chemical structures of the isolated
compounds were elucidated based on the spectroscopic data including NMR
spectra, as well as comparison of the data to the literature values. As far as
we know, compounds 1-5 were isolated for the first time from this plant.
On the anti-oxidative tests, the ethyl acetate (EtOAc) fraction showed potent
free radical scavenging activities.

In the anti-inflammatory tests using RAW264.7 cells, the EtOAc fraction
inhibited the production of nitric oxide (NO) without causing cell toxicity. In
addition, the EtOAc fraction reduced expression of 1INOS protein and
production of pro-inflammatory cytokines (IL-18, TNF-a). Also compound 1,
3, 4 and 5 inhibited the production of NO effectively without causing cell
toxicity. Furthermore, compound 1 reduced expression of INOS protein and
exhibited potent inhibitory activities of pro-inflammatory cytokines (IL-6,
IL-18, TNF-a).

Upon the anti-bacterial tests using Staphylococcus epidermidis (CCARM
3709, 3710, 3711) and Cutibacterium acnes (CCARM 0081, 9010), EtOAc
fraction showed strong activities.

Based on these results, it was suggested that the extract and isolated
compounds from C. yabunikkei leaves could be potentially applicable as

natural source for pharmaceutical and/or cosmetic ingredients.
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Ahaas QIFbe] A Eol A FaskANt A el AAHQ dAAAS E 8
APEE = AFA T 1-3%v frallgt @44k AE (reactive oxygen species, ROS) 2

FejQl AT C0)7 FYE A
s

gE elAle] e wAE dEAe

2,
>
[P
o\

o &= superoxide anion
radical (-O, ), hydrogen peroxide (H>Os), hydroxy raidcal (.OH), singlet

o} o Fal FAAANAE HEE free radicalel™
ZAl

olgl g A3t ES AAlsty] S8 A= LA TS AlASEE A7
71+ 2 4 superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase
o BaH 7ldol EAeH olE Fdll free radicals A71sHHA AW
AL FAANAZT. HEARZFHe VHerE HA FFASAE a-tocopherol, B
—carotene, L-ascorbic acid, flavonoid s°| 2ow, &4 d4FstAl 2= phenolZl

9] butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA) &°] 7H

HEo] o] ¥ i At shAIRE 43 FAbsA o] A9 50mg/kg/day ol %S A
of AT A AR H A WEtz Qla o To] d¥o] fFEva w
I Fo] A Q). ofef wEl <A FgakstAl o] o] e dE o] oy EF
o] BHa Hol AT &¥olvt AAASQ SWelA BHT, BHAS #2 4 &
ASHAIE STbekAl ek Aotk o= s AAAolHA FEo] gt
wop ¢hAadt d FgaksiAle] o A4k LrHa ek



SOD
. 02- \
Catalase
H,0,
H,O + O,
GPx
H,0 + O,
SOD : superoxide dismutase GPx : glutathione peroxidase

Figure 1. Anti-oxidative system inside human body.

AN
Q OH
OH
a-tocopherol BHA BHT

B-carotene L-ascorbic acid

Figure 2. Chemical structures of anti-oxidants.



AW e WAAE F U WAAZ AT A 5o 9% AFo|} A

A A E7F 14 W S48 433 lipopolysaccharide (LPS)9] AF=& wrom
% whgo] dojubH A nitric oxide (NO)9} interlukin-6 (IL-6), interlukin-1
beta (IL-1B), tumor necrosis factor-a (TNF-a)¢} 722 AAITA Aol E71Ql9]
g FHE frecte Aowr dEA vk AW 95 A nitric oxide
= NO synthase (NOS)d| ¢ & L-arginineZ%E A NOSE =7 3}
gt Mgl mel Type I, I 2 Me 3 TF & E422 UFoZth Type
I (neuronal NOS, nNOS)¥} Type I(endothelial NOS, eNOS)= A E o
Ak =37 W&o #42 NOS(constitutive NOS)Z EF %™ Type D=
inducible NOS (GNOS)&, 43X AN Fo|A LPS, cytokines % wre|gjole} 72-&
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2 nitric oxider® AW Wol 7|E, AZAYE 78T ofygl A
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4, BEUE(Cinnamomum yabunikkei)

AIYUH-(Cinnamomum yabunikkei)= U ZH(lauraceae)d &3t UHF=2 Ak

A A A WSAdo] Aetal F717F B w2 AR AAA o & Aok

Fole 16 m Aol gata, o1& oy do] 6-15 ecm®] 1 B Ego=

& Fol wEetn At zE Blnlsty 374 Wo] vk &l W FEo] il

SHE B49 AME A gk, S 3R 2 T, div, 42 Tl 28
F

om Lo E datdE 9 AFEo BExs gl

A A4 (bark) 97 FE2EY deE FE2E d&iae &9 250 4
] 913l cinnamic acid, cinnamaldehyde 59 & A% AF7F Rauso] g ?
ALy oAl @ U(essential oiDell thafr = w¥l &5y 5 Malassezia
furfur (M. furfur)ol A 2] & &3 Basoe]l Job? ey o} g7+ Aadyy-
A(leaves)S WFo= o & AE d7v EaE v glenz 2 AgofA
= AF A4 A

5ol IV (Cinnamomum yabunikkei) 9 F&%3 &) &
gEo] vt Ay A4S FAsta z

& ARe 29 3 T2 3PS 59

2

o

[e)
-
AR o okss, A7 AE B 7IsA EE 8l dA A=A o8 THeA



o A5 % 34

L AleF 2 717]

= ATelA Alse =, &

Merck, OCI ¥ tiAst=9 AFS AFE3tA T Vacuum liquid chromatography

g 9 B4 HE Belol AgE SuEe

A

(VLC)oll = silica gel (0.002-0.025 mm, Sigma Co.), medium pressure liquid
chromatography (MPLC, Biotage Co.)oll+= KP-C18-HS (Biotage Co.) ZH<
ARE3FSl 3L, gel filteration chromatography (GFC)ell® Sephadex™ LH-20
(0.1-0.025 mm, GE healthcare Co.)& AF&3kith. 22 HAol AR&H thin
layer chromatography (TLC)+= precoated silica gel aluminium sheet (Silica gel
60 Fosy, 2.0 mm, Merck co.)E AF&31 o TLC AolA Hod EHES g9l
at7] f1ste] UV lamp (254 nm)E AH&at7u 24 AJefe] A A2 5 heat
gun< AFE3e] AZRAAT T A)eko 2= KMnO, 589 (3% KMnO4 20%
KoCOs, 0.25% NaOH) % anisaldehyde (1% anisaldehyde-5% H,SO,)E AF&3}
b

g4 AR Tt B4S s AE¥ NMR (nuclear magnetic resonanace)
spectrometeri= JNM-ECX 400 (FT-NMR system, 400 MHz, JEOL Co.)& ©| &
3tgiem NMR =4 &vl:= CIL (Cambridge Isotope Laboratories, Inc.)¢]

NMR ©-8 &= CDCl;, CD;ODE AF-&-38t3 .



Ao AtgH A8 AEUF(Cinnamomum yabunikkei) 9 (A EHE
S AFA FAE Ao 20179 8Y AHFT AL AFAEAYA(F)EREH

e B4 AxlA Axd F Baste] A8

-
o
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49,

Figure 3. Pictures of Cinnamomum yabunikkei.



A% 2 A8 AT 9 5000 g2 T0%(v/v) EOH 100 Lol Wi 4-&el
Wtk HEAZ ANRE P ol FAE o] &3te] ofdw A3
2 Red Aol e FAW 2UO0E 28] ¢ Wy
AnSGT olBste] Qe olAle 37-40TS] £& AEA A4 AF F)
2 F5ste] 70% EtOH F&= 1220 g= 4Ath

&

o] T FE= 1120 g& Tl dgA7I 2 Z2u7]E o83 =4 Al

(rotary vacuum evaporator)

wz £apH o2 F 3ol p-hexane (Hex), ethyl acetate (EtOAc), n-butanol
(BuOH), water (H:0) fraction2 < %l thH(Figure 4).

Dried leaves of Cinnamomum yabunikkei 500.0 g

70% EtOH, stirring, 24 h, 3 times
Y

Extract 122.0 g (24.4%)

Extract 112.0 g

l Suspended with H,O

Y Y Y Y

n-Hex Fr. EtOAc Fr. n-BuOH Fr. H,O Fr.
8.1 g(7.3%) 14.0 g (12.5%) 26.4 g (23.6%) 53.9 g (48.1%)

Figure 4. Extraction and solvent fractionation of C. yabunikkei leaves.

_‘lo_



2) Ethyl acetate 3% = 2]

m i
o,
o
A
M
k)

(1) MPLCel| ¢J3t &7 %4

S 235 F EtOAc 3 E 50 g2 FAo wet =28 02 AE3}sH7]
$)sled MPLC (medium pressure liquid chromatography)ES =338t th. EtOAc
Y5 50 g& MeOH 5 mLo] =o]a 7]&7] £8WHES o]&3d H,O:MeOH
(10-100% MeOH, 100 min), MeOH (100%, 20 min)¢] &v] ZHox =4 H| &
S TAA R vEEA ZH7) 40 mLA §EAA F 48719 fractions A ATH
(Fr. MP1-MP48).

MPLC fractionE % Fr. MP18 (170.0 mg)< CHCl3MeOH=10:19] &w =4
© 2 Sephadex LH-20 column chromatographyS <33le] compound 2 (16.5
mg)S 4o Fr. MP19 (160.1 mg)¥ CHCl;MeOH=15:19] &vf Ao =
Sephadex LH-20 column chromatographyS <&3l¢] compound 2 (1.1 mg)<}
compound 1 (12.6 mg)S & 3t tH(Figure 5).

EtOAcFr.5.0g

MPLC

10-100% MeOH (100 min)
100% MeOH (20 min)

" Flow rate (15 mL/min)

l | | |

MP1 MP18 MP19 MP48
(38.9 mg) (170.0 mg) (160.1 mg) (33.2 mg)
Sephadex LH-20 CC Sephadex LH-20 CC
CHCl;:MeOH=10:1 CHCI;:Me0OH=15:1
2
Cpd. 2
(16.5 mg)
N2 ¥
Cpd. 2 Cpd. 1

(1.1 mg) (12.6 mg)

Figure 5. Isolation of compounds from C. yabunikkei leaves. (MPLC)
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{1 B3 =L = ethyl acetate #8 & 54 g& A Z7|EE AEFsH7] 9
3to] A silica gel®2 E%3F glass columne  ©]€3te]  vacuum liquid
chromatography (VLC)E 33ttt &l SA4E& 5%% =ols WHo=
n-Hex:EtOAc (0-100%), EtOAc:MeOH (0-50%)< 7+ 300 mL#% &&3le] =
3270 9] fractions L AH(Fr. V1-V32).

VLC fractiong % Fr. V8 (111.7 mg)<S CHCl3:MeOH=40:1¢] &uw] =S

e

K

Sephadex LH-20 column chromatography= <=33Fo] Fr. V8-3 (50.8 mg)S 4%
o2 & g Ao ARest] compound 1 (9.7 mg)S At Fr. V23 (496.8 mg)
2 H,O:MeOH=1:19] &1 =792 Sephadex LH-20 column chromatography

Faste] compound 3 (85 mg)S etk Fr. V25 (527.0 mg)v H,O:MeOH=1:1
o] fw Z7Ho® Sephadex LH-20 column chromatographysS =33}
compound 4 (7.7 mg)E AU}t Fr. V26 (500.0 mg)e H,O:MeOH=1:12] £ nj
Z7A0 % Sephadex LH-20 column chromatography®S 33te] compound 4
(14.2 mg) ¢} compound 5 (4.1 mg)ZE 2 3t<d thH(Figure 6).
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EtOAcFr.54¢g

VLC

n-Hex:EtOAc (0-100%), EtOAc:MeOH (0-50%)
, Step gradient (5%), 300 mL each

V1

Y

V8
(111.7 mg)

Sephadex LH-20 CC
CHCl3:MeOH=40:1

¥
V23
(496.8 mg)

Sephadex LH-20 CC
H,0:MeOH=1:1
\ 4

Cpd. 3
Y Y Y (8.5 mg)
Fr.3
Fr.1 Fr.2 (50.8 ma)
Sephadex LH-20 CC
v CHCI5:MeOH=40:1
Cpd. 1
(9.7 mqg)
Y £ 7 \ 2
V25 V26
(527.0 mg) (500.0 mg) vaz
Sephadex LH-20 CC Sephadex LH-20 CC
H,0:MeOH=1:1 H,0:MeOH=1:1
\ Z
Cpd. 4 l
(7.7 mg) A4
Cpd. 4 Cpd. 5
(14.2 mg) (4.1 mg)

Figure 6. Isolation of compounds from C. yabunikkei leaves. (VLC)
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4. e 24 Bt

) F EE % =7

= Z99E &% 54L& Folin-DenisH*S $83t9 At AEE 93
¥+ #H7A XA (standard calibration curve)ol = gallic acidE E+EZ 2 AL&3}
At 1 mg/mL 5% A5 xR 343 gallic acid £ €4S 100 pl
A FHE T FHS 900 uLE 7Fske] total volumeo]l 1 mL7} =% 843kt
o] 719 Folin-Ciocalteu’s phenol reagent 100 uLE H7}sfo] Ao A 3&E7F uh
SA71aL, 7% (w/v) Na.COs & 200 pL& 7tste] &3ksk & S/ 700 pl&
ol total volumeo] 2 mL7} ¥ =5 3|4 5to] AFolA 1AI7F &< vhEA T
o]Z 96 well plated] %71 3 microplate readerZ ©]-&3to] 700 nmolA] &3 %=
& FAsIA o, SA4GE 27 A4 FAdo vidste] A8 1 g 7 ki 2l
= gallic acid?] Foz #ateldrh & 244 F49 r? gh& 099 ool

(Figure 7).

3.0 4
25 y =0.0511x - 0.1659
= R2>=10.9943
T
= 2.0
o
S
c
o L5 4
5]
=
=
<
5 1.0
172
=
<
0.5
0.0

0 10 20 30 40 50 60

Gallic acid concentration (ug/mL)

Figure 7. Calibration curve of standard gallic acid for determination of total

polyphenol contents.

_14_



#5313 ethylene glycol 150 uL¢} 0.1 N NaOH 15 pL& % 7}ste] % 180 uL

N
X
i,
o
ol
ui
il

2,
rlo
=
o)
[S—
>,
)
offl

(o3
-0,

Jas)
T,

o
>,
™
o

microplate reader

& ol&sto] 420 nmell A FREE FAST ol AR F EFHEwol= o
T2 quercetin®] Frel WE FFE ghe ol&ste] Add e AW A

o
©
O

(standard calibration curve)s %3] t&glen FF AA 49 e

o] /o] A th(Figure 8).

16 1 y = 0.0085x + 0.0686

2=
4 R’ = 0.999

1.0 -
0.8 -

0.6 -

Absorbance (420 nm)

0.2 4

0.0 T T T T T T T T )
0 20 40 60 80 100 120 140 160 180

Quercetin concentration (ng/mL)

Figure 8. Calibration curve of standard quercetin for determination of total

flavonoid contents.
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(3) DPPH radical &7 &4l

DPPH (1,1-diphenyl-2-picrylhydrazyl) radical 27 &4 23d-& Blois %9
TS &85kl AAsklth. DPPH Al 9F& DMSOE AHE3te] 20 mM 5%
Folil olF EtOHE AF&3te] 0.2 mM= s]A g 5 g 283ttt 96 well
plate]l A|&E 717} 20 pLA ¥ il 02 mM DPPH &5 180 uLA 7hate] 42

o] 4 15%7F ¥FS-A| At} o] F microplate readerE AF-&3}¢] 515 nmol A &%

1

0

£ SASAL radical 271 FALS 53 T2 A5 ol &t %E AR L
5k

o7 ARE 38 W 4¥e dAse Fagpe Tedor ¥4 dxd

l

W ZF A 89 radical A7 &4 wWiEEo] 50%Y W] A8 §=(SCHE T

-

(positive control)<> BHTE A}-&3}%t}.

. . .. Abssample_AbSblank
Radical scavenging activity (%) = (1— bs )< 100

control

AbScontrol 1 blb nmoﬂ /\i DPPHQ] %%—E
Abssample : 515 nm?¢ll }‘1 /\]_,EJ_QJ— DPPH gl—%gﬂvo/] e
AbSpiani © 515 nmell A A& AHA 9] FF =
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(4) ABTS' radical 27 &4

ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)] %¥¢]< radical
27 24 AP Re 59 THPE §83k] AAAT. ABTS' radical 47
gAS =487 Y8 74 mM ABTS €93 25 mM potassium persulfateE
E E§ste] g2 9 diolA 16412 &< WA A ABTS' radicals 34
AA T ABTS™ &4 700 nmoll A 3 57F 0.78+0.027F 5 =5 ethanol= ¥] 4]
o] Ao AFESEATE 96 well plated] A82E TR 2z 20 LA 7pgk
5 3AMF ABTS &< 180 pL& F7bsto]l A2olA 1583F whgAZ . o] %
microplate readerE AFg&3te] 700 nmolA FHEES =AY ov
radical 227 &4 WME&o] 50%Y Wel A5 F&=(SCxh)= TEATh YA d=x
T (positive control)& BHTE A}839 2™ radical &7 A& &y 7o 2

& ol g3te] %62 A

Abssample -4 bsblank

Abs )X 100

Radical scavenging activity (%) = (1—

control

AbScontrol = 700 nmel| A ABTS¢] )
Astample : 700 nmoﬂ }\‘1 /\]EQ]— ABTS l;l_]_—%cﬂ]l‘g] %%E

AbSpiank - 700 nmol Al A5 ZA9] FH =
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(1) RAW264.7 cell ¥l <

up9-2 )2} A ¥ AlYD (Murine macrophage cell line)?l RAW264.72 American
Type Cell Culture (ATCCO)ZFH Yol 100 U/mL penicillin, 100 pg/mL
streptomycin®} 10% fetal bovine serum (FBS, Gibco Inc., USA)o] 3$F
Dulbecco’s modified Eagle’s medium (DMEM, Gibco Inc., USA) W #] = A}-&3}
o] 37T, 5% CO, ZAstell A gt 2 A2 A wigs Aldstaitt

(2) Nitric oxide (NO) A oA &4

24 well plateo] RAW264.7 cell& 2.0 x 10° cells/well2 #F3}a 37C, 5% CO.
Astol A 18413k A ¥tk A WFEA L celle 1 pg/mLe LPS7H L34
A= w8ksl & 217} sampleS #] @] dto] 24417 HoF wjokslgdct. o] & AR

nitric oxide?] %<& =A3& 7] 93 96 well plateo] AE A5 H 100 ul¢ Griess

EN

o)
ro"

Al ¢F(1% sulfanilamide, 0.1%6 naphthylethylenediamine in 2.5% phosphoric acid)
100 pLE &3ste] 1027 ¥EAIZl 5 540 nmollA SFEE SAHAG. A4
H NOY & A= vt Fo EAst= NO; o dH= 5433 2™ sodium
nitrite (NaNO2)& AH&3ete] 3+ HA F4AS AAdstar vlusdeh 2+ A3
A9 ¥ ghe 099 ool em kA ) Z < (positive control) & 2= 2-amino—4

—picoline (10 pM)& AF-&3t4

(3) Western blot analysis

60 mm petri dishel RAW264.7 cell& 9.0 x 10° cells/dish® #F3ta 37C, 5%
CO, zA3s}ol A 18A17F 1 v dstd . A v A7l cellS& 1 pg/mLe] LPS7F

EFE WAL RHF T 47 sample A ste] 443 o WAL o F

MNE ASHS A A cold PBSE 23] AFH 3 & lysis buffer (1 x RIPA)Z

_‘|8_



2]
4C, 20 min)éto] wjdo]l Feoiwts Ao Abgetlon wHd Akl

bovine serum albumin (BSA)<

loading 3te] 7|9 %53F 5 Transfer stackg ©]-83l poly-vinylidene difluoride
(PVDF) membrane®] 7%%t transfer st3ith. @A o] transfer ¥ membranes
5% skim milkE &3 TTBS (0.1% Tween 20, tris-buffered saline)o| % il
Ao 2417 F<eF blocking A7l % TTBSZ 33] A H3FAct. o] %

membraneS Z}z+e] 1z} &-A)

lly

I} wkS-A]7)7] 98] B-actin antibody clone
AC-74 (Sigma)E 1:100002.%, anti-rabbit NOS2 (Santa Cruz)E 1:10000.2 3]
AgE 5 Aol A 2413 FF whEAIF T ¥hE-o] £ membrane TTBSE 5
3] M #stal HRP (horse radish peroxidase)”} Z3%t® 22 &) (Santa Cruz)E
1:20008. 2 3]A15ko] Aol A 1AIZE EF w3AZl F| TTBSE 53] A& s3]
o}, @A e WEST-NOVA 2.0 (Cyanagen) &S Alg&3le] ECL 7] & 3} k3

A7l % Chemidoc (Fusion solo, VILBER LOURMAT)S o]-&3ste] zt7te] e
AWy s B4

(4) 954 cytokines (IL-6, IL-1B, TNF-a) A4 A4 &A

24 well plated] RAW264.7 cell& 2.0 x 10° cells/well2 #5381 37C, 5%
CO, z7dstoll A 18A1%F A wiFatsivh. A wi AR cells 1 pg/mLe LPS7H
23 A2 wgsk & 72 samples A glsto] 24417 Etb wjFsk ik o] %
AE wfE Ao AAE=A cytokine A HEFS 727 IL-6 (invitrogen, USA),

IL-18 (R&D Systems, USA), TNF-a (BD Biosciences) enzyme-linked
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ME =4 H7te= MTT (3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl-tetrazolium
bromide) assayE ©]&3t9th. 24 well plateo] RAW264.7 cell& 2.0 x 10°
cells/well2 #53}aL 37T, 5% CO, 75t A 18A17F A vl A wl %

1 pg/mLe LPS7} E£3te wix| 2 w3stal 5 z+Z} samples 2] &)
of 24A1%F F3F wFE k. ol % 500 pg/mLel FEE MTT Aleks 3 7hshed
37C, 5% CO, =74 3A7F Bt vEEAIZl & A5 dS AAS AT o 7)o
DMSOE 7}tste] Aobde Azt whgste] A7 formazan I AES &2
% o]Z microplate readerE ©]&3] 570 nmollA] FTFEZE =AU AE A

&2 v 22 Aol o %= ALE AT

Aeam €
Cell viability (%) = A‘iplxloo
control

o>
o
n
s
>
b
i
L
N
N
of
ol
X
=0
rlo
r\I.
oo
ofo
12
Lo
o
)
kT
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4) @+t

(1) T=u] %

g5 A TtQl Staphylococcus epidermidis (S. epidermidis) 3% CCARM
3709, CCARM 3710, CCARM 37113 Cutibacterium acnes (C. acnes) 4%
CCARM 0081, CCARM 9009, CCARM 9010, CCARM 90895 A A WA
<23 (Culture Collection of Antimicrobial Resistant Microbes) 2.2 55 &Y ilo}
Ar&3FA T S, epidermidis= ¥ WA E TSB (tryptic soy broth)® 3}o] 37T,
3717z 24X 3kt A vl s, Cooacnest WY HIAIE GAM
(gifu anaerobic medium)o.2 3}o] 37C, d7] ez 4847wttt Alt) vf 43S
=3

(2) Paper disc diffusion method

an

A5 3t A4S SA-st7] 9@l paper disc diffusion M= AAISt] ZF #5
3k e AASS Felstdnt. S, epidermidis (CCARM 3709, 3710, 3711)Z
0.5 McFarland standard® Y25 ZA3sl9 0.8% agars X 3$Fsli= TSB iAol

wol 15% agargs EZ3tste A viA] 9o etk wiA| 7 ZFoW AR &

tlo

X33 27 8 mm paper discE ZE|a 37TColA] 24A7F wfke & A
S A=A 3ke] A7]1E S48t C. acnes (CCARM 0081, 9009, 9010, 9089)+
0.5 McFarland standard® €525 Z4d3}9] 08% agars XE3$Hsli= GAM v A9
Ho] 15% agars Xdske= A wjA] gl Rtk v 7b

i

woW AR §4S
=
=

]

tsl= 2174 8 mm paper discE 28 a1 37TColA 48A17F &7

RS B

X
A5 AAEe] 2715 FA4sAh FE dE2T o2 erythromycing ARE-38)
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(3) MIC (minimum inhibitory concentration)

g g Qv MIC A2 A #j#] sAS Wy ste] AEsEATh 96 well
plated] two-fold-dilution Ho & A|89 »EE F ®vi# H3I wjx 100 pL<t
2.0 x 10° CFU/mLZ 243 7 100 uLE YolF}. S. epidermidise 37C9
Al 24N 7 vkl e, C. acnest 37CollA 48A17F 7] 7d8tol| A nl] &3}
o] E2o] YElA &= Hik wEE A9

(4) MBC (minimum bactericidal concentration)

MICE ¢ HA oA sE2A o] % AEPSS gres Aol ofym
2 e HA AME v (MBO)E <lat7] #18) MIC #t o138 Al HjFods
oA v Ao Fd mwsle] wjFd & colonye HA AR5 FAste o] #F
AebA] e FEE MBC #oz 3kt MICE #adk 96 well platel A loopE
ALga] AR wgAS Kool 15% agarE X3 nA Ao =3 & S
epidermidis< 37 Coll A 24417t vl st oW, C. acnest= 37TAA 48A1%F 37]

2738l A v Fste] colony7t B EHA €= Ha wEE SQdEh
5. A A

oAl A HEge BE APS 59 = stellA 33 wHE AAEgon B
T B4 4L Excel software (version 2019, Microsoft Corp., Washington,
USA)E AH&3ste] student’s t-testE: AAlste] H7betglet. dixza3 A A}
ole] FAZ AR F p kol 0.05 okl B4-E AR on] dvkar Ade}
STk p < 0.05 “p < 0.01
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1) Compound 1

Compound 19 BC NMR spectrum ¥4 23, & 10719 carbon ¥ =ZE <l

st e 1% §¢ 2004 ¥ == chemical shiftatS S 3| carbonyl”] 2] carbon®

2 sk §c 1431, 13749 VAL T st olFAFel e Zow
A, b 644 FAE WSR2 AR7)7F BE carbond S ol Fst

At 'H NMR spectrum®ll Al &y 0.95 (3H, d, J = 6.4 Hz), 6y 1.02 (3H, d, J =
6.4 Hz), 6y 1.78 (3H, brs)e] ¥ A+ A FE &3l methyl groupe] 371 U=
Aolgt odstal, 1% 6y 095 (BH, d, J = 6.4 Hz), &y 1.02 (3H, d, J = 64
Hz) 2719 33+ coupling constant &= S3] A& coupling 3t A= &
T AU 6y 242 (1H, dd, J = 124, 165 Hz) ¥ 6y 251 (1H, dd, J = 4.1,
165 Hz) 33 %= coupling constant &t &3 dlube] carbonell 3}8H% 317 o]
Az 2 2719 protono® o AstETH o5& Edele] =Xy njwd Az
compound 1 (4S,5R)-4-hydroxy-5-isopropyl-2-methylcyclohex-2-enone & &
3}¢1 5} 91 tH(Figure 9-11, Table 1).

Figure 9. Chemical structure of compound 1
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Table 1. 'H and ®C NMR data of compound 1 (400 and 100 MHz, CDCls)

Compound 1
No.
Su (int., multi.,, J Hz) Sc¢

1 200.4
2 137.4
3 6.75 (1H, dd, 1.4, 5.5) 143.1
4 440 (1H, dd, 3.2, 5.5) 64.4
5 1.62 (1H, m) 46.1

2.51 (1H, dd, 4.1, 16.5)
6 37.1
242 (1H, dd, 124, 16.5)

7 1.78 (3H, brs) 15.8
8 1.75 (1H, m) 28.7
9 0.95 (3H, d, 6.4) 20.6
10 1.02 (3H, d, 6.4) 20.5
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1,00
1.01
101
1.00

IIIIIIII 5!0 o 5.0 T ‘ I4![) T 3.0 T 2.0 T 1!0
A A ] W e | AN
G EE e e

Figure 10. 'H-NMR spectrum of compound 1 in CDCls

P i ‘ ‘ ’ ‘ ! . : ,J n ..Llll-l.jklx

L R A R R R R RN R N R R R RAA R RN R
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0
I | PN \ N
g B3 i g B R BER
g8 g K Rk 3 £ & & RE 9

Figure 11. ®C-NMR spectrum of compound 1 in CDCls
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2) Compound 2

Compound 2+ ®C NMR spectrum #4 A3} % 8709 carbon ¥ =ZE F<l&}
Aom 1F S 557 B 6 5699 A9 'H NMR spectrumell A 6y 3.85 (9H,
overlapped) ¥ = 9] A+ Zt 2 chemical shiftdte] desheilding ¥ Ao 2 Ho}
methoxy group®] 37} &S <&ttt 6y 6.66 (2H, )9 YA AL #e
53 aromatic ring®] WA FF proton¥d S AFE L, Sy 427 (1H, dd, J =
6.9, 9.2 Hz) % 6y 3.88 (1H, dd, J = 3.7, 92 Hz)9 I == A% 3 coupling
constant < E3to] §: 729 carbonol 3d# Aol MZ thE 2709 proton
oz dAstth ol HolHE F§sle] ¥y muwd A3 compound 2%
methoxy—(3,5-dimethoxy-4-hydroxyphenyl)ethanediol = 2}213} %3 tH(Figure 12-14,
Table 2).

OCHj

Figure 12. Chemical structure of compound 2
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Table 2. 'H and ®C NMR data of compound 2 (400 and 100 MHz, CDs;0D)

Compound 2
No. : .
Su (int., multi., J Hz) Sc
1 472 (1H, m) 87.8
427 (1H, dd, 6.9, 9.2)
2 72.9
3.88 (1H, dd, 3.7, 9.2)
133.3
2" 6 6.66 (2H, s) 104.6
3,5 1495
4’ 136.3
1-OCH; 3.85 (3H, overlapped) 55.7
3’, 5'-OCHj3 3.85 (6H, overlapped) 56.9
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2,00

L i e i
57 66 65 64 63 62 61 6.0 59 58 57 56 55 54 53 52 51 5.0 49 48 47 46 45 44 43 42 41 40 39 38

| A AN A

Figure 13. 'H-NMR spectrum of compound 2 in CDs;OD

Lo

S NARRERe AR e BTYARRAAY e YRR N PRARBRAN VPRRRRRRN P paaaAR P PRRRaRAN Ay
| ! | | \ A

g g8 g g g fEREREAN

g g 8 3 & R BHESSS LY

Figure 14. ®C-NMR spectrum of compound 2 in CDsOD
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3) Compounds 3-5

Compound 3-& ¥C NMR spectrumel A th& 2l 270¢] carbong *383le] & 19
el carbon ¥ =27} #&EEHY O™ Sy 3.28-4.11 ¥ F°] anomeric proton®] 3\
3t 6y 526 (1H, d, J = 1.8 Hz)9 332 E &3l B ringe] tl3 <2 flavonoidel a
~form®] FEHo] AFdH d= 7Y Aolgt st 6y 081 (3H, d, J
= 55 Hz) 9= HE S =& methyl groupdS <lAHék9l 1L, flavonoidel 2
TE S8 o] rhamnopyranosided Ao 2 oAetdth &y 7.65 (1H, d, J = 87
Hz), 6y 6.82 (1H, d, J = 87 Hz)¢ ¥ == M Z ortho-couplings 3til = of
%9 aromatic protonl.Z dAstR o™ &y 6.06 (1H, d, J = 2.3 Hz), &
6.23 (1H, d, J = 23 Hz)9 33+ A E meta—couplingS 3dFil Q= aromatic
proton®. 2 oAt o] HolHE nlg o g XS E3sto] compound 3=
afzelin (kaempferol-3-O-a-L-rhamnopyranoside) 2. 2 221 % 1 tH(Figure 15-17,
Table 3).

Compound 4% BC NMR spectrum< %3 compound 33 AFgH X0 SE
Fol & o AFH & Aol o4dsdth. 'H NMR spectrumol A &y
440 (1H, d, J = 14 Hz) ¥ &y 498 (1H, d, J = 7.3 Hz)ol ddste= T
anomeric proton®] coupling constant @< E3 F 7/Hel Qo] a-form % B

formel & AL, o E HolHE vEon BaX

e

< &3] compound 4%
nicotiflorine  (kaempferol-3-O-rutinoside) .2 &< ¥ At} (Figure 15, 18-19,
Table 3).

Compound 5% 'H NMR spectrum®l 4] &5 3.84 (3H, s) 2 3C NMR spectrum
oA & 56.99] I AE E3] compound 49] methoxy group®] 3+ 7] g% o]
AE TEY Aol odstdth '"H NMR spectrumol Al &y 7.84 (1H, d, J = 1.8
Hz), &y 752 (1H, dd, J = 1.8, 87 Hz) ¥ &y 6.80 (1H, d, J = 87 Hz)e 9=
= A2 ortho- ¥ meta—coupling=S 3tal A+ flavonoid B ring® aromatic
proton®. & |4 o] E E&] methoxy groupe] 3 YXo] XFEHo Y&
43ttt olE ©HolHE wygoz 3PS £ compound 5% narcissin

(isorhamnetic-3-O-rutinoside) 2. & 221 & 1 tH(Figure 15, 20-21, Table 3).
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Compound 5

Figure 15. Chemical structures of compounds 3-5
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Table 3. 'H and *C NMR data of compounds 3-5 (400 and 100 MHz, CD;OD)

Compound 3 Compound 4 Compound 5

No. &n S &n
Gnt, miti, JHY  ° (int, muldi, J Ho) S G, i, S
2 158.8 158.8 158.8
3 136.2 1356 1355
4 179.6 179.3 179.3
5 163.3 163.1 163.1
6 606 (I, d, 23) 1005 606 (IH, d, 23) 1006 627 (I, d, 18) 1006
7 167.6 167.8 166.9
8 623 (IH, d, 23) 953 625 (IH, d, 23) 954 607 (IH d 18) 9.4
9 159.2 159.3 158.8
10 105.6 105.3 105.4
i 122.8 122.9 123.1
2 765 (IH, d, 87 1320 794 (IH, d, 92 1325 784 (I, d, 18 1146
3 682 (IH, d, 87 1167 677 (IH, d, 92 1163 151.1
4 161.8 161.7 1485
5 682 (IH, d, 87 1167 677 (IH, d, 92 1163 680 (I, d, 87 1163
6 765 (IH, d, 87 1320 794 (IH, d, 920 1325 752 (IH dd, 18 87) 124.1
1 52 (IH, d, 18) 1036 498 (IH, d, 73) 1049 510 (IH, d, 78 1047
2 A1l (IH dd, 14, 32 721 75.9 76.1
3" 360 (IH dd, 32 89 723 N 77.3 290-3.50 78.3
4 328348 2H, m) 722 (6H, sugar H) 716 (6H, sugar H) 72.2
5" 73.3 78.3 775
6" 081 (3H, d, 55  17.8 68.7 68.7
1 440 (IH, d, 14 1026 442 (IH, d, 14 1027
2 72.2 717
3" 383-3.22 724 380-320 72.4
4 (4H, sugar H) 74.0 (4H, sugar H) 74.0
5" 69.9 69.9
6" 101 GH, d, 60) 181 100 (3, d, 64 180
3'-OCH; 384 (3H, s) 56.9
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Figure 16. 'H-NMR spectrum of compound 3 in CDsOD

Cr e e
.0 150.0 140.0 130.0 120.0

oo e e
| |1/ || | | | ] | |
2 g BRE g8 g & 88 3 # HREE BhRGESE g
g 5 Grgg g f g g gg g # RARR il 3

Figure 17. ®C-NMR spectrum of compound 3 in CDs;OD
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Figure 18. 'H-NMR spectrum of compound 4 in CDs;OD
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Figure 19. "C-NMR spectrum of compound 4 in CD;OD
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Figure 20. 'H-NMR spectrum of compound 5 in CDsOD
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Figure 21. ®C-NMR spectrum of compound 5 in CD;OD
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acid equivalent) 2.2 3Hilsto] Yetdidlon A3 Ay EtOAc &8 =°] 7H

w2 ZE9=(61.7 mg/g GAE) %S e At (Figure 22).
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o

Total polyphenol contents (mg/g GAE)

o

Figure 22. Total polyphenol contents of extract and solvent fractions from C
yvabunikkei leaves. The data represent the mean + SD of triplicate

experiments.
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U o =5 9 BIE | g o FqF3la Y quercetin® %(QE; quercetin

equivalent) 8.2 2Hiksto] YEUIT A3 23 EtOAc &8 E&E0°] 7M B

e

Zti o] =(51.0 mg/g QE) &&= Wb A tH(Figure 23).

60
)
o 50
<
o
E
v 40
2 35.1
2
S
o 30
2
= 19.2
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©
o 10 6.2
) B
0 [
Extract n-Hex EtOAc n-BuOH H,0
Figure 23. Total flavonoid contents of extract and solvent fractions from C
yvabunikkei leaves. The data represent the mean =+ SD of triplicate
experiments.
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(3) DPPH radical &7 &4

Ay o] F55 2 F8Edd tiste] DPPH radical &7 €4S 5433
o A2 FEE 25-400 pg/mLe] sw et om zhzhe] thgk SCs #e
Asbstdct. 249 A3, EtOAc 2 n-BuOH ¥ &9 SCyp #tol Zh7 1121,
219.0 ng/mL=, dx=¢ BHT (SCsx : 267.2 pg/mL)REt+ 953 DPPH radical
27 A4S YeRY At (Figure 24, Table 4).

m25pg/mL  ®50 pg/mL =100 pg/mL  ®200 pg/mL =400 pg/mL
100

90
80
70
60
50
40
30
20
10

DPPH radical scavenging activity (%)

Extract n-Hex EtOAc n-BuOH H,0

Figure 24. DPPH radical scavenging activities of extract and solvent fractions
from C. yabunikkei leaves. The data are expressed as a percentage of control

and represent the mean = SD of triplicate experiments.

Table 4. SCsy values of DPPH radical scavenging activities of extract and

solvent fractions from C. yabunikkei leaves.

Extract n-Hex EtOAc n-BuOH H>O BHT

SCso (ng/mL) >400 >400 1121 219.0 >400 2617.2
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(4) ABTS' radical 27 &4

Ay o 55 2 £8E9d tste] ABTS' radical &4 €48 SH3A
o A 89 TEE 25-400 pg/mLe =2 Wty o zhzto] tfd SCs S
Abstat. 238 A3, EtOAc 829 SCs atel 260 pg/mL= 5
ABTS" radical 227 €45 YeEH AoH(Figure 25, Tabel 5).

=25 ug/mL m50 pg/mL =100 pg/mL =200 pg/mL ®400 pg/mL

~ 120
S
z
100
g
280
&
=
o
§ 60
g
2 40
g
n
220
[aa]
<

0

Extract n-Hex EtOAc n-BuOH H,O0

Figure 25. ABTS'" radical scavenging activities of extract and solvent fractions
from C. yabunikkei leaves. The data are expressed as a percentage of control

and represent the mean = SD of triplicate experiments.

Table 5. SCs values of ABTS' radical scavenging activities of extract and

solvent fractions from C. yabunikkei leaves.

Extract n-Hex EtOAc n-BuOH H.O BHT

SCs (ng/mL) 1157 178.5 26.0 75.6 2484 8.4
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(1) Nitric oxide (NO) A o= &4

Aguyi o 25 9 &) 2859 & S48 SA437] s RAW264.7
cell& ©]-&3}e] nitric oxide A4 <A &4 D Ax SAHMTT assay)s &<l

s

o
stk 70% FOH 5% 2 7 §v] 22 100 pg/mLo] FEz A3
gt A7 70% EtOH %%, n-Hex ¥ EtOAc #FEo| A nitric oxide 474
AA & Hom IF EtOAc #8=dAe Mx =4 el th(Figure
25). o]l w2} EtOAc <2
S AP A, At o] EtOAc £8E2 80 pg/mL olate] skolA A =

=

=9 F&E 20, 40, 60, 80 ug/mL= sto] F7F A3

’d glo] nitric oxide S & oEH R AAH o, ICy # 282 pg/mL

o2 gRl¥ At (Figure 26, 27).
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LPS (1 pg/mL) - + + + + + + +
Sample (100 pg/mL) - - Extract  n-Hex FtOAc »-BuOH  H,0  2-amino-
4-picoline
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Figure 26. Effects of extract and solvent fractions from C. yabunikkei leaves
on NO production (A) and cell viability (B) in LPS-induced RAW264.7 cells.
The cells were stimulated with 1 pg/mL of LPS only, or with LPS plus
extract and solvent fractions from C yabunikkei leaves and 2-amino—4-picoline
(positive control, 10 uM) for 24 h. The data are represent the mean + SD of

triplicate experiments. ‘p < 0.05; “p < 0.01
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Figure 27. Effect of EtOAc fraction from C. yabunikkei leaves on NO

production (A) and cell viability (B) in LPS-induced RAW264.7 cells. The

cells were stimulated with 1 pg/mL of LPS only, or with LPS plus EtOAc

fraction from C. yabunikkei leaves for 24 h. The data are represent the mean

+ SD of triplicate experiments. p < 0.05; “p < 0.01
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(2) Western blot analysis

Nitric oxide (NO)¥= inducible NOS (GNOS)ol| ¢]&] L-arginineC Z5FE A

=

Hm o]5o] A #As= EAE FASE AL AT W BT

o

Aes AR bl Aol Al NO A4 oAl 235 Bl EtOAc &
3

analysisE 2 Alstth Sampled A¥E EZX4o] YelyA &e & 20, 40, 60,
80 ng/mLE o]&3sle AyS Hdgstda Ad A3} EtOAc &8 E0°] INOS

=
Md ghe] WAL wEoEHo R oA Atk 22 st ch(Figure 28).
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Figure 28. Effect of EtOAc fraction from C. yabunikkei leaves on levels of
INOS protein expression in LPS-induced RAW?264.7 cells. The cells were
stimulated with 1 pg/mL of LPS only, or with LPS plus EtOAc fraction from
C. yabunikkei leaves for 24 h. The INOS protein levels in each sample was

normalized to the quantity of B-actin.
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RAW264.7 cell= ©]

(3) A<

<73 cytokines (IL-18, TNF-a) A4 A &4

Agus < EtOAc

Atk AE HAo

TEE
gake] A
ERER=AREY

=
[}

o) O },;1:

F7)

A cytokines (IL-1B, TNF-a) 94 428
20, 40, 60, 80 pg/mLE ©]-&3}4

5 =

EtOAc

=
T

Mol g9 B4

e

TgEo] IL-18 ¥ TNF-a¢ A4
9l A o} (Figure 29).
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Figure 29. Effects of EtOAc fraction from C. yabunikkei leaves on IL-13 (A)
and TNF-a (B) production in LPS-induced RAW264.7 cells. The data are
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represent the mean = SD of triplicate experiments. ‘p < 0.05; “p < 0.01
3) &t

(1) Paper disc diffusion method

3

o

A SAst7] sl AF A
121 Staphylococcus epidermidis 3% (CCARM 3709, 3710, 3711)3} o =E&3t2l
Cutibacterium acnes 4% (CCARM 0081, 9009, 9010, 9089)& A&l A}-&3}} L

K2
)

go) BER it

i
rul

F28

positive control< erythromycine AF&3t3th A8 A3 n-Hex g &2°] ZE

Foll gk AFAAZS BAsts As Felstden, 70% EtOH F=+3
EtOAc ¥3E2 C acnes (CCARM  9009)& A|9]3t ZE 50 s AFY
Al &S YEH ATH(Table 6).

Table 6. Anti-bacterial activities of extract and solvent fractions from C.

yvabunikkei leaves.

Clear zone (mm)

S. epidermidis C. acnes
CCARM CCARM CCARM  CCARM CCARM CCARM CCARM
3709 3710 3711 0081 9009 9010 9089
Extract 10 9.5 10 9.5 N.A. 9.5 9
n-Hex 12 10 9.5 9 8.5 9 85
EtOAc 15 1 12 20 N.A. 9.5 9
n-BuOH N.A. N.A. N.A. N.A. N.A. N.A. N.A.
H20 N.A. N.A. N.A. N.A. N.A. N.A. N.A.
positive
control 34 N.A. 30 54 N.A. N.A. 57

Sample : 6 mg

Positive control : Erythromycin(+) (60 ug)
Disc size : 8 mm x 1.5 mm

N.A. : No Activity
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(2) MIC % MBC

=

Paper disc diffusion<S E3 it

O
s

L)
(o]
ro

=

ME

FEE 3 &

O:
ilis)

L=,

A

e F718 o2 Ha 94 F%E (minimum inhibitory concentration, MIC) 2
H2A A4 F % (minimum bactericidal concentration, MBC)S =43ttt 2 d

S Al® 10 mg/mLE two-fold-dilutiong 2. & FEZ F Hj¥ 3A&HA] A A

A S. epidermidis 3F°] W3 MBC #<S 25 3<ldd 4= Ao, n-Hex #
=9 A9 CCARM 37095 Al9g #FolA MBC #e A & Adnh
(Table 7).

C. acnes® 7% 70% EtOH %%, n-Hex % EtOAc 3 EoA Ad3 w
E 59 MICE F<lshs o]
Ay 70% EtOH F&%9 7% CCARM 9010°] thd- MBC #<S #eldd 4= <l
ATh n-Hex &3 &2 CCARM 9009 A& RE dFodA MBC #< <l
stR o EtOAc +8 &2 CCARM 0081, 9010 tfsk MBC ks g<ld 4 9l
A tH(Table 8).

R

a0l FEY @& o] 3
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Table 7. MIC and MBC values of C. yabunikkei leaves on S. epidermidis.

S. epidermidis

CCARM 3709 CCARM 3710 CCARM 3711

MIC MBC MIC MBC MIC MBC

Extract 2500 10000 2500 10000 2500 10000

n-Hex 2500 >10000 2500 10000 5000 10000

EtOAc 5000 5000 5000 5000 5000 5000
n-BuOH >10000 >10000 >10000 >10000 >10000 >10000
H>O >10000 >10000 >10000 >10000 >10000 >10000

Unit : pg/mL

Table 8 MIC and MBC values of C. yabunikkei leaves on C. acnes.

C. acnes

CCARM 0081 CCARM 9009 CCARM 9010 CCARM 9089

MIC MBC MIC MBC MIC MBC MIC MBC
Extract 10000 >10000 5000 >10000 5000 10000 5000 >10000
n-Hex 2500 10000 1250 >10000 1250 10000 1250 10000
EtOAc 2500 10000 5000 >10000 5000 10000 5000 >10000
n-BuOH >10000 >10000 >10000 >10000 >10000 >10000 >10000 >10000
H>O >10000 >10000 >10000 >10000 >10000 >10000 >10000 >10000

Unit : pg/mL
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(1) Nitric oxide (NO) A oA &4

RAW264.7 cell& o] &sto] Ay oA &eld stedEEo] e nitric
=R

oxide (NO) A4 <A 24 2 A S gt 7 dgEES 25, 50

H

100, 200 pMe] == A¥S &Pk A3} compound 1, 3, 4, 57F AXE 54 §lo]
NO e aaxow AAlste A &9lsiaL, o] & compound 3, 4, 5= 3@
= T I ZA 7Ide] Buro] des st FrhAQ V1d Ay 18

ahA] e gkt (Figure 30).30%
kel 7] K o] A A A &S compound 1 thdte] 50, 100, 200, 400 uM L&
F7149 A4S W3yE A3 compound 18 400 yM §% o]stollAd Ax =4
gle] NO A4S adAon AsAznen, ICp w2 1370 pM= A=A
. = AR
(Figure 31).
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Figure 30. Effects of isolated compounds 1-5 from C. yabunikkei leaves on
NO production (A) and cell viability (B) in LPS-induced RAW264.7 cells. The
cells were stimulated with 1 pug/mL of LPS only, or with LPS plus isolated
compounds 1-5 from C. yabunikkei leaves for 24 h. The data are represent

the mean + SD of triplicate experiments. ‘p < 0.05; “p < 0.01
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Figure 31. Effect of isolated compound 1 from C. yabunikkei leaves on NO
production (A) and cell viability (B) in LPS-induced RAW264.7 cells. The
cells were stimulated with 1 pug/mL of LPS only, or with LPS plus isolated
compound 1 from C. yabunikkei leaves for 24 h. The data are represent the

mean * SD of triplicate experiments. ‘p < 0.05 “p < 0.01
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(2) Western blot analysis

A doriy Fdd ddes T Y 24 71 AT Hel A

22 compound 1°] sl RAW264.7 cell= ©]-83}o] western blot analysis&

H

o

AN Ad A3 compound 1€ X 100 uM o] Aol A iINOS @@z &
29 HHE T ofEH o7 st AL &5k tH(Figure 32).
LPS (1 pa/mL) - + + + + +
Compound 1 (pM) - + 50 100 200 400
INOS (130 kD) G Gl e e

B-actin (42 kD) e & ¥ X X B

120

100

80

60

40

20
0 I

LPS (1 pg/mL) -
Compound 1 (uM) - - 50 100 200 400

Relative levels of iNOS protein
(% of B-actin)

Figure 32. Effect of isolated compound 1 from C. yabunikkei leaves on levels
of INOS protein expression in LPS-induced RAW264.7 cells. The cells were
stimulated with 1 pg/mL of LPS only, or with LPS plus compound 1 from C
yvabunikkei leaves for 24 h. The INOS protein levels in each sample was

normalized to the quantity of B-actin.
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(3) 19<=7d cytokines (IL-6, IL-18, TNF-a) 44 A €4

NO A4 g4 2 INOS vl do]l utd S g3& o7 A3fA 7l compound 1]

Fol 27b5Ql e B4 14 A7ekr] 98] RAW264T cell ol 43

i

o

AAZ4 cytokines (IL-6, IL-18, TNF-a)o] A4 oA €4S At 4

O

A3} compound 12 IL-6, IL-18 % TNF-a9] AAS sy o=z JAA

o %E % A THFigure 33).
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Figure 33. Effects of isolated compound 1 from C. yabunikkei leaves on IL-6
(A), IL-18 (B) and TNF-a (C) production in LPS-induced RAW264.7 cells.
The data are represent the mean * SD of triplicate experiments. ‘p < 0.05;

“p < 0.01
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V. 8¢ % 48

B ATE AUt 99 70% EOH 5% 2 288 thste] dad 49
24 Ho5tn u B4 Pel 2 T BHL FO R 47E A9 9
EAPNSAE L AFE B 2ARAG 0% AL Toluud 34

o

Adu 9l 70% EtOH FE=+5 & A< oo &x4oz2 #dst
n-hexane (Hex), ethyl acetate (EtOAc), n-butanol (BuOH) % water fraction<
A}t o5 F EtOAc fraction®] W3t medium pressure liquid chromatography
(MPLC), vacuum liquid chromatography (VLC) % Sephadex LH-20 column
chromatography (CC)E F3ste] @ &4& Esta 'H, YC NMR & ©]

&3 steh=o x5 Fdsid o w3 Hlalste] F 5714 EetEs S sh
23 IEEL (4S5R)-4-hydroxy-5-isopropyl-2-methylcyclohex—2-enone (1),
methoxy—(3,5-dimethoxy-4-hydroxyphenyl)ethanediol (2), afzelin (3), nicotiflorine
(4), narcissin (5)2.2 F2lFom o5& BHF AYyF o Aoz Hi
H 3EgEoln

Agu 9ol kst A3 A, EtOAc w8 EdA F Zgdes 617

=

mg/g GAE)Z % ZdgtH ko= &

off
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—
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e}
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©
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ol

DPPH % ABTS' radical &7 €74 A3olA EtOAc #+8&2 thxa2 BHT
Bo st A radical &7 248 WEWSIh E2E &=l oig
gaksl &% A% A3} compound 1, 2= M3 FZwo] YEUA gtw
compound 3, 4, 5= #3S E3 43 G50l S-S FAsA I

Fd g4 49 23, EtOAc #8E°] a4 NO A oA 245 vey

HAS4 cytokines A4 A &4 AFS s A3} EtOAc &g =2 IL-1B
2 TNF-a9 S sd4o=2 JAstAT. w2ld si3hE digh &4
So| A= compound 1, 3, 4, 57} AEX5A glo] NO AAHSE EdHo 2 A A

Zow o] F o v)Ho] LA A &FE compound 1o thste] FrpAH <l &<
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714 A2 2dgstget. 1 23 compound 1€ FE 100 uM o] A9 F oA
INOS ©lde] wHS Fr oFEFoR AHAH oW, HAFIFTA  cytokines

=
(IL-6, IL-1B8, TNF-a)¢] A& axxoz JA|sts &lsqit)

(CCARM 3709, 3710, 3711)¢} =532 Cutibacterium acnes (CCARM 0081,
9009, 9010, 9089)E o]&3te] st ik W (paper disc diffusion method)S &
3 WS4 A % (clear zone), 4 A %% (minimum inhibitory concentration,
MIC) ¥ H2A AlE %% (minimum bactericidal concentration, MBC)E =7 &}
Ak Ad A3 EtOAc 8= S epidermidis (CCARM 3709, 3710, 3711)
2 C acnes (CCARM 0081, 9010)el tist gkt &do] -43+& ShlstA

o1 AT AnE nigon AR de P, I ¥ P B 2t

ooRE, AAIEAE D 54 HAE B A 2AA AL 5T Rl
AR,
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