creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

LB

e

&
il

PR B KEAE

ft B Fl

i

&

2/

20174



AF A4 FEE9 9, I 2
gt 44 AR AT

o] WS HE HLIEf mvoes BHY
2016%F 1273

el HME B fs HEY

B
ot
A
il
X

il

XA A

il

BN KB

20164 12



Anti—-inflammatory, Anti—-oxidative and
Anti-bacterial Constituents from Citrus sunki
Branches

Hee Su Kim
(Supervised by Professor Nam Ho Lee)

A thesis submitted in partial fulfillment of the requirement
for the degree of Master of Science

2016. 12.

This thesis has been examined and approved.

1204

Date

DEPARTMENT OF CHEMISTRY
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



LISt Of TADLES wweerererssseseresesesesesssnininsiiststststststss st st es sttt b bbb bbb bbb i
LASE Of FIGUIES #rerereserssersserssesssesseessss sttt s i
LiSt Of ADDIEVIAtIONS ++rererereseserersrrrssessssssssssssssssssesesesessssssssisisissssssssssssesesesesesesesesesesessanes Vi
AADSEIACE #++vsesesesesersrsssssssssstssststetet ettt sttt h s bbb bbb bbb Vi
L ]S coeeessssseee s 1
IL AlE T HFH i ittt tas 7
1. AJOE T Z] 7] ceosorrrnusssmisssissussssussusessussssisssssssissussssississsssssssissssssssssssensussssisssssssisisssssssssesss 7
D AT senssrsenssrssnssnssnssnsorstasesstasisstssisstsstsstsstsssnstsisssssrtasis st e A s s s S SSSSsEsERE 0 0 ]
3. FE, BB Tl ] s 9
1) A 7FA 2 33 2 EE] 9
2) EtOAc B8 529 FAl AR B ] s 10
4, BEA] A G] ettt v 11
1) BFAEBE BFAJ et 11
(1) 2 ZEHE T et 11
(2) & ZU R 0] E TFEF o 12
(3) DPPH radical Z7] TFA] ceeerermeineniseeiie e 12
(4) ABTS" radical 227] BFA e 14
D) BFG] BEA] coonsscnsenstsisisiiinistrsustssisst s sr st s s s s R s s s 00 15
(1) RAW264.7 A TE HOE cooverrerrecmiriciinieieieiiis s 15
(2) Nitric oxide (NO) Al 1A TFA ereerremrmemiinmeiie e, 16
(3) A TEIEA] T T coreereereremeiemseieie 16
(4) PGE, @ AAZ4 cytokine WA A BHA o, 17
B) BHIE TFA] oottt s s s s s s s 18
(1) TESE HJOF crerereesersseemsseesse ettt 18



(2) Paper diSC difoSion methOd .............................................................................. 18

0 R s NSRRI 20
L B E SFBFE O] T2 BLA] crreeiei s 20
1) Compound 18] TEZ S5 et 20
2) Compound 28] TEZ TR werrrerrersirini i s 23
3) Compotnd 38] TEZ IR cerrreeeemiererie i 2%
4) Compound 48] T-Zo I wererrmrreiiesii 29
2 AF 7} ZZE 9 B RO BA AF Z T s 39
1) BFAFBE BEA] covvvrneessesiesesssisss s 32
(1) 2 BT FFEF 2 oo 39
(2) = ZEH 0] T BFEE 2 A oo 33
(3) DPPH radical Zs7] TEA] soerereemessmmessssssssssisssssssissssssssssssssssss s 34
(4) ABTS" radical Za7] TEAJ wereereisisisissississssss s 25
D) BFOT BEA] weveseeeseressens et 26
(1) Nitric oxide (NO) A2 O A BFA] rorerrerrrmrmsmsssseisesssesissiseissessssisssssssssssses 36
(2) PGE; @ A=A cytokine WAl QA BA] o 29
3) BFTE TFAJ corvereesseessemssssssietssee st 43
3, B E SR O] FA A ZA T} e s 45
1) O] BEA] correevessieeeeessssse s 45
(1) Nitric oxide (NO) AT O A BFA] rorerreerrmemssrmssseisesssssssssisisssssssissssssssssisses 46
(2) PGE; @ HAAZA cytokine WAl QA BA] e 48
IV, ZLE Hl G1LEF sttt 52
V. ZETLELG] oeeeereeesseeesssesssseses s ss bR 54



List of Tables

Table 1. 'H and BC NMR data of COMPOUNA 1 +#oereerersesessssmnsssmsisiisitisitiis 21
Table 2. 'H and ®C NMR data of Compound 2 s 24
Table 3. "H and ®C NMR data of compound 3 s 97
Table 4. 'H and ®C NMR data of compotnd 4 - 30

Table 5. SCsy values of DPPH radical scavenging activities for C. sunki
DIANCRES #+wsereereresresessesessrassssssse s ssas s sss s sse s st a s nssanaes 34
Table 6. SCs values of ABTS' radical scavenging activities for C. sunki
DIANCRES #esereeeeresesesmmsssnssssesssssssssssssssssss s sss s s ss s st se s nees 35
Table 7. ICs values of C. sunki branches on PGE.; and pro—inflammatory
cytokines in LPS-induced RAW2B4.7 Cells «wseresremseemsseemmesismnsenssniens 49
Table 8. Anti—bacterial activities of Citrus sunki branches determined by the
paper diffusion MEthod - s eeesseemsseresermieiiesiisiesi s 44
Table 9. IC5y values of isolated compounds from C. sunki branches on NO
production USINg RAWD2G4A.7 Cells s wrssererssseeemsseemssesemssemisssensssensssenens 45
Table 10. ICsy values of compound 3 from C. sunki branches on PGE, and

pro-inflammatory cytokines in LPS-induced RAW264.7 cells -+ 51

List of Figures

Figure 1 AntiOXidant enzyme SyStem in ViVO ........................................................... 4
Figure 2 NltrlC OXide Synthase by NOS ..................................................................... 5
Figure 3 Pictures Of CJ'U”LIS SUH](J. ................................................................................. 8
Figure 4. Extraction and solvent fractionation of Citrus sunki branches -« 9
Figure 5. Isolation of compounds from Citrus sunki branches «:«:eeeeeeeeeees 10

Figure 6. Calibration curve for quantification of gallic acid =-««e--wsereressrreessneesaeeene 11



Figure 7. Calibration curve for quantification of quercetin -«:-:seeeeeeeeseeeseeene 12

Figure 8. Principle of DPPH radical scavenging by an anti—oxidant - 13
Figure 9. Principle of ABTS" radical scavenging by an anti-oxidant - 14
Figure 10 PrinCiple Of MTT ASSAY rrerrrrerrr e 16
Figure 11 Paper diSC difoSiOH 11 MR T P P L PP PP P L POPPIP PP 19
Figure 12. Chemical structure of cOmpound 1 - ssseemsseremserimiiinseseniinac. 20
Figure 13. 'H NMR spectrum of compound 1 et 29
Figure 14. 3¢ NMR spectrum of compound 1 - 29
Figure 15 Chemical structure Of Compound 2 ......................................................... 23
Figure 16. IH NMR spectrum Of COMPOUINA 2 +#swssrersresererssmstsmntntsitisisisisisisiie, 25
Figure 17. 3¢ NMR spectrum of compPOUNd 2« weeereremrsresssesmssisisitsissis 25
Figure 18 Chemical structure Of Compound 3 ......................................................... 26
Figure 19. 'H NMR spectrum of COMPOUNA 3 +ewerereresesereresenesentntstsisisisiiiiiee 28
Figure 20. 3¢ NMR spectrum of compound 3 «eeeeeeseemeesessmmsssinitsns 28
Figure 21 Chemical structure Of Compound 4 ......................................................... 29
Figure 22. 'H NMR spectrum Of COMPOUINA 4 ++eweereresereremesmntnetnttstsitisisise 31
Figure 23. 3C NMR Spectrum Of COMPOUNG 4 sssssssssrrsessssssssssssesssssssssssssnssssnss 31
Figure 24. Total phenolic contents of extract and solvent fractions -« 32
Figure 25. Total flavonoid contents of extract and solvent fractions ===+ 33
Figure 26. DPPH radical scavenging activities of extract and solvent
fractions ......................................................................................................... 34
Figure 27. ABTS" radical scavenging activities of extract and solvent
fraCtiOHS ......................................................................................................... 35
Figure 28. Effects of extract and solvent fractions from C. sunki branches on
NO production in LPS—induced RAW264.7 cellg «wwrreermermmersseessnnneenns 37
Figure 29. Effects of EtOAc fraction from C. sunki branches on NO produc-—
tion in LPS-induced RAWGA7 Cells - wewrrrserresesmsmmsmssmsesenssnsssasannan. 38
Figure 30. PGE; production of EtOAc fraction from C. sunki branches - 39
Figure 31. TNEF-a production of EtOAc fraction from C. sunki branches - 40



Figure 32.
Figure 33.

Figure 34.

Figure 35.

Figure 36.

Figure 37.
Figure 38.

Figure 39.

Figure 40.

IL-1B production of EtOAc fraction from C. sunki branches - 41
IL-6 production of EtOAc fraction from C. sunki branches - 42
Anti-bacterial activities of extract and solvent fractions from C.
sunki branches on S. aureus, S. epidermidis and P. acnes - 43
Effects of compound 1, 3 and 4 from C. sunki branches on NO
production in LPS-induced RAW264.7 cells «sreesreeesseeresmeresnsereannas 46

Effects of compound 3 from C. sunki branches on NO production

in LPS*il’lduced RAW264’7 CeHS ............................................................. 4’7
PGE, production of compound 3 from C. sunki branches - 48
TNF-a production of compound 3 from C. sunki branches - 49
IL-1B production of compound 3 from C. sunki branches -« 50
IL-6 production of compound 3 from C. sunki branches -« 51



List of Abbreviations

ABTS 2,2’ —azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
BHT Butylated hydroxytoluene

CC Column chromatography

CDCl3 Chloroform-d

CHCI3 Chloroform

C. sunki Citrus sunki

d Doublet

dd Doublet of doublet

DMSO Dimethylsulfoxide

DPPH 2,2—diphenyl-1-picryhydrazyl

ELISA Enzyme-linked immunosorbent assay
EtOAc Ethyl acetate

EtOH Ethanol

Fr. Fraction

FBS Fetal bovine serum

GAE Gallic acid equivalents

ICso Inhibition concentration of 50%
IL-1B Interleukin-13

IL-6 Interleukin-6

int. Integration

J Coupling constant (Hz)

MeOH Methanol

MTT Dimethyl thiazolyl diphenyl tetrazolium salt

NMR Nuclear magnetic resornance

vi



n-BuOH
n-Hex
PGE-
QE

SCso
TLC

n-butanol

n-hexane

Prostaglandin E»

Quercetin equivalents

Singlet

Scavenging concentration of 5096

Thin layer chromatography

vii



Abstract

In this study, we investigated bioactive constituents from Citrus sunki
branches. Phytochemical investigation of the ethanol extract from C. sunki
branches resulted in the isolation of four constituents; nobiletin (1),
6-demethoxytangeretin (2), 54 -dihydroxy-6,7,8,3 -tetramethoxyflavone (3) and
hesperidin (4). The chemical structures of these compounds were elucidated
based on the spectroscopic data including NMR spectra, as well as
comparison of the data to literature values. As far as we know, compound 3
was isolated for the first time from this plant.

For the anti-inflammatory activity tests using RAW264.7 murine macrophage
cells, the EtOAc fraction and isolated compounds (1 and 3) inhibited nitric
oxide (NO) production sinificantly. Also, EtOAc fraction and compound 3
showed inhibition activities on production of PGE, and pro-inflammatory
cytokines (TNF-a, IL-1B8 and IL-6).

On the screening of anti—oxidative activities, the EtOAc fraction showed
potent DPPH and ABTS™ radical scavenging activities. Moreover, the total
phenolic contents and total flavonoid contents for the EtOAc fraction were
estimated as 71.9 mg/g GAE and 79.9 mg/g QE, respectively.

On the anti-bacterial activity studies of C. sunkii n—Hex and EtOAc
fractions showed activities on S. aureus (CCARM 0027, 3707, 3708), S.
epidermidis (CCARM 3709, 3711) and P. acnes (CCARM 9009).

Based on these results, extract of C. sunki branches could be potentially

applicable as anti—-inflammatory, anti-oxidative and anti-bacterial ingredients.

viii
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NAD(P}H oxidases
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027‘”‘%”02' — H202 catalase H20
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hypoxanthine xanthine dismutase GSH peroxidase
xanthine uric acid (S0D)
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. ubfquif?one Eﬁ
mitochondria
NADP* NADPH

Figure 1. Antioxidant enzyme system in Vivo.
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Dried branches of Citrus sunki (1.8 kg)

¢ 70% EtOH 18 L, Stirring, 24 h, 3 times

Extract 220.0 g (12.2%)

Extract 80.0 g

¢ Suspended with H,O

n-Hex Fr. EtOAc Fr. n-BuOH Fr. H,O Fr.
2.2 g(2.7%) 5.2 g(6.5%) 15.7 g (19.6%) 56.3 g(70.2%)

Figure 4. Extraction and solvent fractionation of Citrus sunki branches.



S 3 3 dojzl 7z} BFZFE F ethyl acetate = E 50 g2 FAo ulz}
s o7 AEEE7] Yste] silica gel2 713 glass columns ©]&3}¢]
VLCE sttt 71e7] &2Hs  ol&

EtOAcMeOH (0~50%)°] &mjzdoz 4 H&S 5 EE 10%% oA
Z+7y 300 mLA &EA1A F 30719 fractions EATt. VLC fractions & Fr.
V9 (1253 mg)S CHCI3zMeOH=30:12] €vwjxz7 o2 Sephadex LH-20 ZAH S
T3t compound 3 (94 mg)S LU, Fr. VI3 (1790 mg)S
CHCl3MeOH=20:1¢] &wjx7Ad 2 2 silica gel ZHS 4333t compound 1 (29.3
mg)S Aotk ®3 Fr. V21 (4315 mg)S CHClyMeOH=20:19] &vjxz1o=
Sephadex LH-20 A#HS 433l compound 2 (22.0 mg)S 2AArt. Fr. V25
(406.6 mg)= HEeS Ags]l AZAAste] compound 4 (206 mg)S AT

(Figure 5).

&l nHexEtOAc (0~100%),

EtOAc Fr.5.0 g

VLC

n-Hex-EtOAc (0~100%)
EtOAc-MeOH (0~50%)

Step gradient (5, 10%), 300 mL each

Fr. V9 Fr. V13 Fr. V21 Fr. V25
Fr. Vi (125.3 mg) (179.0 mg) (431.5 mg) (406.6 mg) Fr. V30
lSephadex LH-20 CC lsephadex LH-20 CC
CHCIl3:MeOH=30:1 CHCI3:MeOH=20:1
Compound 3 (9.4 mg) Compound 2 (22.0 mg)
Silica gel CC Recrystallization
CHCl3:MeOH=20:1 with MeOH
Compound 1 (29.3 mg) Compound 4 (20.6 mg)

Figure 5. Isolation of compounds from Citrus sunki branches.
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5 Zeldls $% 34S Folin Denis®2 g $83ke] ANSAT. A £

100 pLol =73 900 pL= 718t total volumee] 1 mL7} % & 3439t}

o] 7)o 100 uL Folin—ciocalteu’s phenol reagentE A 7}ste] # &t3sl & 2L
of 3wzt WAL o] &Aoo 7% Na,CO; & 200 uyLE 7tste] &3 &
ZF9 700 pL& 718ke] total volume©] 2 mL7}F H =S g4 5te] A-2dA 1
A ZF wFS- Al ATh Microplate readerE ©]€3to] 700 nmolA FF=E =A3)
i, gallic acidE FT=dE AMEste] AT FEHFZTHS &3l ARY F
Zyve e etk AT rake 099 o] el A tH(Figure 6).

Absorbance (700 nm)

10 15 20

Ln
C
M
L
U
3

Gallic acid concentration (pg/mL)

Figure 6. Calibration curve of standard gallic acid for determination of total

phenolic contents.
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(2) & FgR o= T

=

% flavonoids %2 Davis2& §&3to] AAsIAth Als &9 15 uLd
ethylene glycol 150 uL& 7tste] %3 % tfA] 0.1 N NaOH 15 plL.g #H7tst
o A2oA 1AIZF WAl HTE Microplate readerE ©]-8-3te] 420 nmol Al &3
EE =A3la, querceting FEE 2 AEde] FAAE FEHAFALS EE

AR F ZgEicols ES st BEAATAY g 099 o] el

2l tH(Figure 7).

Absorbance (420 nm)

P - 10 s 2 = e = T -
u 4 U 3 U 25 =18 33 b ]

Quercetin concentration (pg,/mL)

Figure 7. Calibration curve of standard quercetin for determination of total

flavonoid contents

(3) DPPH radical 27 &4

DPPH (2,2-diphenyl-1-picrylhydrazyl) radical A=A &4 2AdL2 A&52 free
radical 271 Sl £ Fol SHE BrAsKE Py B shuelrh tRe

radicals < Whg-/deol 74 wi¢ =<bAetA Rt DPPH radical <FA 3 free

radicals 7}%l =2 =24 515 nmollA 3 F4E5 Hede B 3hgso]

12



th. shAIRE free radicals &7 F e FASHARTEH F4HE T ol
2,2-diphenyl-1-picrylhydrazine (DPPH-H)©] %™ =gkA o2 wW3ly o] 515 nm
o o] FF=7F FaruR olulst dEE o] &dto] AR kst A4S =

Ak 4= 9 th(Figure 8).

L L AL,

N + AH —/—= NH + A
O,N NO, O,N NO;
NO, NO,
DPPH radical Diphenylpicrylhydrazine
(Violet, 515 nm) (Yellow)

Figure 8. Principle of DPPH radical scavenging by an anti—oxidant.

DPPH (1,1-diphenyl-2-picrylhydrazyl) radical &7 &4 232 Blois 59 W

238 $-g3lo] AAE 9tk DPPH free radicaloll th3t A 52 AxFoss =

Ast7] s, Alm 20 plel 02 mM DPPH €9 180 pL& 7}ste] A

7 9k A7 T Microplate readerg AF&3te] 515 nmolA FFEE S48
radical 24 A2 TS 22 Ao 93] %= AL AT T3 ZF AR

1’
] radical &7 24 WE&o] 50% A W] AR F=(SCxo)E TSR

Asam € - A an
Radical scavenging activity (%) = (1- % )x100

control

Acontrol * 915 nmol A DPPHY &34 %=

13



(4) ABTS' radical &7 &4

ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)] radical &7 &

v

d A ¥ S total antioxidant activity (TAC)e] =AHHH F9] 3 7px =2 FA

Lo

¥ ABTS7F Abstew 542 A5ME ®= ABTS' radicale] &4

i)
s

ABTS" radical
(blue green, 700 nm)

ABTS"'
(colorless)

Figure 9. Principle of ABTS" radical scavenging by an anti—-oxidant.
ABTS" radical &7 €742 Re &9 WHAS F&3to] Atk ABTS'
radical &4 FAHES =SAH3sH7] &, 74 mM ABTSS® 2.6 mM potassium

persulfateE® &3§slo] A& dAholA 16A7F &< A A ABTS' radicalS

A AT o] &AES ethanol®Z FA1Ete] 700 nmolA F33%7F 0.78+0.027}F

14



Hes s)4ele] Ade] A&tk A% 20 Lol 5413 ABTS 89 180 L

2 7}ele] Ao A 158 FoF Wk$A]7] 3L microplate readerE ©]-&3Fe] 700

nmol N FHEE 24590 Radical 27 $4E the3 2L Ao e %=

]2 9 radical 274 A Wi 8ol 50% U W AT Ex

)
>
>
ol
N
lo
H
N
>

. . .. Asam,ple_Ablank
Radical scavenging activity (%) = (l—A—)XlOO

control

Acontrol 2 700 nmoﬂ /\‘1 ABTS+9/] %%E
Asamplc 2 700 nmoﬂ /\'1 Samplei’/]— ABTS+ }i%q_l-o/] o

Apiank © 700 nmoll 4] sample AFA| 9] &3 %=

2) & 24

(1) RAW264.7 Al 8 %

Murine macrophage cell line?l RAW?264.7 cell2 American Type Cell Culture
(ATCCO)ZH-H £ ol 100 U/mL penicillin, 100 pg/mL streptomycin®} 10%
fetal bovine serum (FBS, Gibco Inc., USA)¢] 3% Dulbecco’s modified
eagle’s medium (DMEM, Gibco Inc., USA) 8RS A}-&3}o] 37T, 5% CO; &2
710l A viefatlon, 29 1FAo® A wig skl

15



(2) Nitric oxide (NO) A = &A

24 well plated] RAW264.7 cellS 2x10° cells/well® #F3lal 37C, 5% CO,
zxstoll A 18417 A wj<stdet 1 ug/mLe] LPSE ¥3Hsh= wiAl 2 aghels
il samples % = ZbZF Aelsto] 2443 wieksgith. ol A E NO
G s 100 Lt Griess A12F(1% sulfanilamide, 0.1%6 naphthylethylene
diamine in 2.5% phosphoric acid) 100 pLE &&3}e] 96 well plateol Al 10% &

b kS AR 5 540 nmol M F}E=E SASAT AdE NOO &2 A zwl g

o Fo EA=E NO, o FEl2 ZA43% 3, sodium nitrite  (NaNO»)& X%
A7 Agsle] AAE FEAATANE B8 AFEA. FEAAgTIA rite
0.99 o]/go] At
(3) Alx=EA HU}
AZ =42 MTT assays ol &3t Adetdt AEstAA diAZE 443 A
& oste] FE&AFe x=ghAQl

¥+, A% W mitochondria® €54 4%
MTT [3-(4,5-dimethyl-thiazol-2-y1)-2,5-di

A BEgAS = B84 formazans d A 3ot (Figure 10).

N\
7
®_< _N mitochondrial
N=NO Wl

N reductase

yellow MTT
purple formazan

Figure 10. Principle of MTT assay.
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RAW264.7 cell& 2x10° cells/well2 #F3}a 37T, 5% CO, 2713l A 184]
F A wdser 1 ug/mLe LPSE X3tst= WA 2 wW3s]F1 samples &
=R ZHE AEste] 24413 wiekeklth o] 500 pg/mLe] TR MTTE
A7Feted 37 Teoll A 3AIZF REEAIZ1 F S AAGATE 7] DMSOE
7bate] Arololi= MESE wES-Ele] A7l formazan I AES At o=
96 well platee]l %1 ¥ microplate readerE ©]§3] 570 nmolA FFE=E SA

399t} Cell viabilitys th&3 222 Ao 93] %= Aats )

. ay. Asample
Cell viability (%) = ———x100

control

Acontrol - S11E Al & FA4E formazane] F¥%=

Asample : Sample% 7_@3] :_]_' 3?‘ ‘c:]) *(—)]% formazan94 %%E

(4) PGE; 2 A 9354 cytokine (TNF-q, IL-1B, IL-6) &4 oA &4

24 well plated] RAW264.7 cellS 2x10° cells/well& #F3tal 37C, 5% CO,
213kl A 18417 A v stk 1 ng/mLe] LPSE X33t sA= wghal5
il samples §% HE 247 Agste] 24413 vigFEdTh o] AlE wig Fe
ool cytokine A THS 27 mouse TNF-a (Invitrogen, USA), IL-6
(Invitrogen, USA), IL-18 (R&D Systems, USA) % PGE, (R&D Systems,
USA) ELISA(Enzyme-linked immunosorbent assay) kitZ AF-g&3le] A=k 314

o, ¥EELo] i TFEAAFAY rPghe 099 o] et

17



BFPANSE E AL Staphylococcus aureus (CCARM 0027, 3707, 3708), %3 ¥ %
AEAtQl Staphylococcus epidermidis (CCARM 3709, 3710, 3711) % o =E3f
ol Propionibacterium acnes (CCARM 0081, 9009, 9010, 9089)& A A4

—

23 (Culture Collection of Antimicrobial Resistant Microbes) S 2 H-F &yt
ol At&3FTt. S aureuss LB (Luria bertani) WA= wjFsldar
epidermidis?l 7 -%-, Wl x| = TSB (tryptic soy broth)® 3}e] 37CelA wjes
stdlom, sk < WA Al wiFstATh P.oacnes?] 7S, wlguAlE GAM
broth® 8}l 37°C, 714 ZdolA wjkalelon, 22 3 HA wjokalglo)

\n

(2) Paper disc diffusion method

Algel daEAS =H3s7] ¢ S aureus (CCARM 0027, 3707, 3708), S.
epidermidis (CCARM 3709, 3710, 3711) % P. acnes (CCARM 0081, 9009,
9010, 9089) 10=9l t3te] paper disc diffusion method® A& A IS =

datdet. 24+ #5205 McFarland standard® EXEE ZdE3dto] 1.5x10°

0.

CFU/mMLE 23+ % 08 % agars X33t 2179 wjAo] Yo s=ujx
(15% agar) $Jol =t wWix7h Zow Ag §9& %3s= 47 8 mm
paper discE =@l 37CoA S aureus® S. epidermidis= 24~ 3t &< P
acnest 48A1ZF b Wi & AW 4F TH AAZS AV|E FASAT
(Figure 11).

20 2% erythromycing AH&3F3 o)

18



d A

Engraftment of
testing strains

v
M M

Engraftment of
Culture antibactenal
substance

Solid plate medium Paper disk

Checking the
clear zone

Figure 11. Paper disc diffusion test.
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1) Compound 19 +% &4

Compound 1& C NMR spectrum #241 A3} 217019 carbon ¥ =7} ## 5]
W 1 % §¢ 625, 622, 62.1, 619, 56.3, 56.2 ¥ 6y 4.11 (3H, s), 4.03 (3H, s),
3.99 (3H, s), 397 (3H, s), 396 (3H, s), 396 (3H, )9 IAE F3 6712
methoxy group®]l Z&%o] d+E flavonoid =249 AHolgt daedct. H
NMR spectrumol Al 6y 758 (1H, dd, J = 2.0, 85 Hz), 742 (1H, d, J = 2.0
Hz), 700 (1H, d, J = 85 Hz) 9 =9] coupling constantzt-e =3} protons

tlo

kel M=E ortho- 2 meta-couplings kil Sl 171¢] aromatic ringo] U+

d

o aratadth w3k §y 6.63 (1H, s)o A= sp® A4S 5t= carbonol| 23}

Rl

2= protono]l ™, & 1776 A Z E3 1709 carbonyl groupe] A+ Well &4

o 4 Al o]E HolHE Hlgow F325S %3] compound 1

o
o

nobiletin (5,6,7,8,3 4’ ~hexamethoxyflavone) 2= 221 = A tH(Figure 12, 13, 14,
Table 1).

Figure 12. Chemical structure of compound 1.
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Table 1. 'H and ®C NMR data of compound 1 (400 and 100 MHz, CDCls)

No. Su (int., multi., J Hz) Sc
2 161.2
3 6.63 (1H, s) 107.1
4 177.6
5 144.3
6 138.2
7 151.6
8 1479
9 148.6
10 115.0
1 124.2
2 7.42 (1H, d, 2.0) 108.7
3 1494
4 152.1
5 7.00 (1H, d, 85) 1114
6 758 (1H, dd 2.0, 8.5) 119.8
OCHz3 411 (3H, s) 62.5
OCHj3 4.03 (3H, s) 62.2
OCHjs 3.99 (3H, s) 62.1
OCH3 3.97 (3H, s) 61.9
OCH3 3.96 (3H, s) 96.3

OCH3 3.96 (3H, s) 96.2
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Figure 14. C NMR spectrum of compound 1 (CDCls).



2) Compound 29 +% &4

Compound 2% ®C NMR spectrum %41 A3} 17709 carbon ¥ A7} #2 5
W 1 F & 61.8, 56.7, 56.4, 55.6 ¥ &y 4.01 (3H, s), 3.99 (3H, s), 3.96 (3H,
s), 3.89 (3H, s)°o A& T3 4712 methoxy group®] A+ o EA3+S 4
g 4 Al 6c 17819 ¥ A5 F 1709] carbonyl groupe] &< /33l
th. 'H NMR spectrumel Al 8y 7.89 (2H, d, J = 87 Hz), 7.02 (2H, d, J = 87
Hz) ¥ 3°] coupling constant % A& =S E3l M ZE ortho-couplingS 3F+=
th el 27§ aromatic proton°] U4&& & & glow §y 6.60 (1H, s), 6.44
(1H, s)¢ 9=aE sp® XS 5= carbono 25 o] 9+ protono]th o] &<
et B, 47019 methoxy group®] ZAEEo] = B ringel WA
flavonoid =749 Fx& g F o, £3627& F3 compound 2+

6-demethoxytangeretin (5,7,8,4-tetramethoxyflavone) & & &<l = ¢l t}h(Figure

15, 16, 17, Table 2).

Figure 15. Chemical structure of compound 2.
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Table 2. 'H and *C NMR data of compound 2 (400 and 100 MHz, CDCls)

No. Su (int., multi., J Hz) Sc
2 162.4
3 6.60 (1H, s) 107.1
4 178.1
5 152.1
6 6.44 (1H, s) 92.7
7 156.6
8 130.9
9 156.5
10 109.2
I 124.1
2’ 7.89 (2H, d, 8.7) 127.8
3 7.02 (2H, d, 87) 114.6
4 160.8
5 7.02 (2H, d, 8.7) 114.5
6 7.89 (2H, d, 8.7) 127.8
OCHj3 4.01 (3H, s) 61.8
OCHjs 3.99 (3H, s) 96.7
OCHs 3.96 (3H, s) 56.4
OCHs 3.89 (3H, s) 55.6
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Figure 16. '"H NMR spectrum of compound 2 (CDCls).

d ‘ o o A o P i L i} inik,
180.0 170.0 160.0 150.0 1400 1300 1200 110.0 100.0 90.0 80.0 700 60.0
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q : a2 gy
- mw SR - o BwS iR e ] A B [ ]
oa -~ h-2-] ~1 o ~P-- - -t = ~ — - AD — DD
S 4E A% & % 5RY 2 BB & EEe B BHA

Figure 17. C NMR spectrum of compound 2 (CDCls).
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3) Compound 3¢ +% TA

Compound 32 ¥C NMR spectrum %41 A3} 19709 carbon ¥ =7} #2 5
W, 1 % & 623, 61.9, 61.3, 56.2 ¥ &y 4.12 (3H, s), 401 (3H, s), 3.96 (3H,
s), 395 (3H, s)o ¥yAE %3 flavonoid &4l 4709 methoxy group®] 2%
ol gl T2 Felg sttt 'H NMR spectrumel A 6y 7.55 (1H, dd,
J =14, 82 Hz), 742 (1H, d, J = 1.4 Hz) ¥ 706 (1H, d, J = 82 Hz)¢] I=
= %3 flavonoide] B ringdl A= ortho- 2 meta—couplings 3= 3719
aromatic proton°] 22 ™, &y 6.60 (1H, s)¢ IAE sp? EAL 3= carbond
A%stal = protono® AT 4 vt EF 6c 1832 ¥AE T3 17HY
carbonyl groupe] &7+ el =AFS ot dith ol HolHE nlRoR &
#1288 %3] compound 32 54 '-dihydroxy-6,7,8,3 -tetramethoxyflavone & & &

ol ¥ H(Figure 18, 19, 20, Table 3).

Figure 18. Chemical structure of compound 3.
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Table 3. 'H and *C NMR data of compound 3 (400 and 100 MHz, CDCls)

No. Su (int., multi., J Hz) 5c
2 164.2
3 6.60 (1H, s) 104.0
4 183.2
5 149.6
6 136.8
7 153.2
8 133.1
9 149.8
10 107.1
T 1235
2 742 (1H, d, 1.4) 108.5
3 145.9
4 147.1
5 7.06 (1H, d, 8.2) 115.3
6 755 (1H, dd, 14, 8.2) 120.9
6-OCHjs 3.95 (3H, s) 61.3
7-OCHjs 412 (3H, s) 61.9
8-OCHj; 3.96 (3H, s) 62.3
3-OCHs 4.01 (3H, s) 56.2
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Figure 19. '"H NMR spectrum of compound 3 (CDCls).
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Figure 20. C NMR spectrum of compound 3 (CDCls).
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4) Compound 49 4% T4A

Compound 4% ®C NMR spectrum #4] A3}, 277019 carbon ¥ =7} #Z5
W 1 F 6¢ 55.7 F 6y 3.77 (3H, s) ¢ ¥AE F3| methoxy group®] 17§ 2
Fguo] gl Fxd Aolgt stk 'TH NMR spectrumol| A 8§y 3.10-3.70
o] overlap o] 9= o7 709 proton ¥ =&} &y 497 (1H, d, J = 7.3 Hz) &
Su 452 (1H, brs)ol aldsteE 929 anomeric proton, L2 BC NMR
spectrum®l 4] 1571 €] flavonoid =2¢ 3=} 1714 methoxy group <]l 127
9] carbon ¥ =7 o] #FEHE AoR Hol flavonoid F24 F /Mo Sed
o] Agtyo] = FxY Aolgt o FdstAtt. 6y 6.94 (1H, d, J = 7.8 Hz), 6.93
(IH, d, / = 14 Hz) % 689 (IH, dd, J = 14, 78 Hze FAZ Ho},
flavonoid®] B ringdl A2 ortho- 2 meta—coupling= 3= 37019 aromatic

proton®] o™, 6y 6.14 (1H, d, J = 2.3 Hz), 6y 6.12 (1H, d, J = 2.3 Hz)9

oo
o

3z Kol A ringdl= ME meta-coupling< 3} aromatic proton®]

o st & vk &y 1.08 BH, d, J = 6.0 Hz)¢ &y 452 (1H, brs) ¥

W
lo

coupling constant ¥ A &S T3 a-form®e rhamnopyranosideE 43}
I, 6y 497 (1H, d, J = 7.3 Hz) 329 coupling constant #t< E3a B-form<
glucopyranoside’} ZA3t= ol &= 720 AL A4 = Qu olE dHeolHE
npgro 7 F329308 %3] compound 4+ hesperidin® & 3l ¥l th(Figure

21, 22, 23, Table 4).

Figure 21. Chemical structure of compound 4.
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Table 4. 'H and *C NMR data of compound 4 (400 and 100 MHz, DMSO-ds)

No. g (int., multi., J Hz) 5c
550 (1H, dd, 124, 2.7) 78.4

2.77 (1H, dd, 17.2, 3.2) 42.0

3.10-3.70 (1H, overlap)

4 197.0
5 163.0
6 6.12 (1H, d, 2.3) 96.3
7 165.1
3 6.14 (1H, d, 2.3) 95.5
9 162.5
10 103.3
1 130.9
2 6.93 (1H, d, 1.4) 114.1
3 146.4
4 148.0
5 6.94 (1H, d, 7.8) 112.0
6 6.89 (1H, dd, 1.4, 7.8) 1179
1 497 (1H, d, 7.3) 994
2 3.10-3.70 70.2
3 3.10-3.70 75.5
4 3.10-3.70 68.3
5 3.10-3.70 76.2
6 3.10-3.70 66.0
17 452 (1H, brs) 100.6
27 3.10-3.70 72.0
37 3.10-3.70 69.6
47 3.10-3.70 70.7
57 3.10-3.70 73.0
67 1.08 (3H, d, 6.0) 17.8
4-0OCHjs 3.77 (3H, s) 55.7
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Figure 22. 'H NMR spectrum of compound 4 (DMSO-d).
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Figure 23. ®C NMR spectrum of compound 4 (DMSO-d).
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' 9 =Y F EYiE dEFS S50 eH, FEE R 289EY T g9

stiotal & gallic acid®] ¥(GAE; gallic acid equivalents) .= 3Fakslo] e}

Witk 2 A3} EtOAc ¥ 7-BuOH #3EdA Z+z} 719, 56.8 mg/g GAE=
=

WA e EedlE @S et Figure 24). ol thE @as 24 4
!

Fobe Bo] oS Aol o skt

719
50
406
19.9
2: I

Extract m-Hex EtOAC A-BuQOH

wn

[}
oo

Total phenolic contents (mg/g GAE)

Figure 24. Total phenolic contents of extract and solvent fractions from C. sunki

branches. The data represent the mean = SD of triplicate experiments.
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= £l

@ g T sl & quercetin®] Yoz ZHAksto] YEeEldT AE A
EtOAc 8 &lA 799 mg/g QEZ 7Hd =2 T xol= & YISt
(Figure 25).

£

£ .,

T

C . .
. [

Extract m-Hex EtOAC n-BuCOH H.O

Total flavoneoid contents (ma/g QE)

Figure 25. Total flavonoid contents of extract and solvent fractions from C.

sunki branches. The data represent the mean £ SD of triplicate experiments.
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(3) DPPH radical 27 &4

]_

o

A 744 70 % EtOH FE= 3 w82 ° DPPH radical &7 24& =4
At FEE B E dsto 625, 125, 250, 500, 1000 pyg/mLe] FT== 2
S AANFFY] SChats AT 1 A¥, BRE E2YEAA FEEAHOE
DPPH radical 274 4% B, 2z} EIEE9 SCypik Extract(505.1 1
g/mL), n-Hex 3% &(864.2 pg/mL), EtOAc &8 &(205.7 ng/mL), n~BuOH &
3 =(422.9 pg/mL)= €15 Y th(Figure 26, Table 5).

i)

50

80

70

60

w625 pug/ml
w125 gl
250 g/
40 500 pg/ml
B 1050 pa/mL

50

30

20
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’ Extrat Hex EtOAc n-BuCH 2O BHT
Figure 26. DPPH radical scavenging activities of extract and solvent fractions
from C. sunki branches. The data are expressed as a percentage of control

and represent the mean £ SD of triplicate experiments.

Table 5. SCsy values of DPPH radical scavenging activities for C. sunki

branches

Extract m—Hex EtOAc n~BuOH H>,0O BHT

SCs (ug/mL) 505.1 864.2 205.7 422.9 >1000 231.1
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(4) ABTS" radical &7 &4

g 7k 70% EtOH F&E % #£3&° ABTS' radical 2271 245 =43}
At FEEH B E sl 6.26, 125, 25, 50, 100, 200 pg/mLe] T== 2
H& HAste] SCy #e AASIATE 2 A3, BE B3 EA TRoEHoR
ABTS" radical 24 A4S HI1 7 FYEE9 SCyak< Extract(187.5 p
g/mL), EtOAc +3&%E(57.3 pg/mL), n~BuOH &8 &(81.6 pg/mL), H.O &8 &
(160.3 pg/mL)= 213} tH(Figure 27, Table 6).

525 pgiml
w125 pgiml
w25 pg/ml
w50 pg/mL
B100 pg/ml
200 pg/ml

ABTS radical scavenging activity (%)

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

Figure 27. ABTS’ radical scavenging activities of extract and solvent
fractions from C. sunki branches. The data are expressed as a percentage of

control and represent the mean £ SD of triplicate experiments.

Table 6. SCs values of ABTS" radical scavenging activities for C. sunki

branches

Extract mHex EtOAc n-BuOH H>,0O BHT

SCso (ug/mL) 187.5 >200 o7.3 81.6 160.3 16.1
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(1) Nitric oxide (NO) A o= &A

Ad 7HA 70% EtOH F5& 9 w¥E9 Id A4S F437 s
RAW264.7 cell& o]&3te] NO A A &4 2 Az 5HMTT assay)= &
daksiek. W& 74 70% EtOH FE& % &&= i8] 100 pg/mLe &%=

NO A& &9l 243} np-Hex % EtOAc 38

EolA NO Aol Haste= A
2 Bstgon AE 54 54 A5} nHex 23

AN ME FAo] YEEES
st Attt (Figure 28). EtOAc &8 &E oA+ 100 ng/mL sXolA Az 54 gl

m{u

o] NOE 80% ol AA #AaAr7l= As gte] wet EtOAc #d=5 F71

l"-{

2102 40, 60, 80, 100 ug/mL s EoA A3 WaPstget. 1 A3 EtOAc #

o

gzo] AlESA Qlo] F=7F =obdd wek NO S Zdd ez A=

stelsll o IC5 k2 64.7 pg/mLz &2l = th(Figure 29).

o)
ftlo
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Figure 28. Effects of extract and solvent fractions from C. sunki branches on
NO production in LPS-induced RAW?264.7 cells. The cells were stimulated
with 1 upug/mL of LPS only, or with LPS plus C. sunki branches and
2—-amino—4-picoline (positive control, 10 pM) for 24 h. NO production was
determined by the Griess reagent method. Cell viability was determined after
24 h culture of cells stimulated with LPS (1 pg/mL) in the presence of C.

sunki branches. The data represent the mean = SD of triplicate experiments.

xp < 0.05; *xp < 0.01
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Figure 29. Effects of EtOAc fraction from C. sunki branches on NO
production in LPS-induced RAW?264.7 cells. The cells were stimulated with 1
ng/mL of LPS only, or with LPS plus C. sunki branches EtOAc fraction and
2—-amino—-4-picoline (positive control, 10 pM) for 24 h. NO production was
determined by the Griess reagent method. Cell viability was determined after
24 h culture of cells stimulated with LPS (1 pg/mL) in the presence of
EtOAc fraction. The data represent the mean = SD of triplicate experiments.

x*p < 0.05; *xp < 0.01
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(2) PGE, 2 AHF4 cytokine B4 A 24

SEEE NO A4 oA 23S A3 EtOAc +8 &0l dste] & &4 7

il (

A& A7) 98l RAW264.7 cells o] 8319 PGE, ¥ #4934 cytokines!
IL-1B, IL-6, TNF-a A4 <Al &4& sandwich ELISA kitZ 43t} 4
3 A3 EtOAc B85S PGE, 2 IL-1B, IL-62 A S 5% & oz A3
A71E AL FAskdrh 28y TNF-ao] 45 @4de] vetA ¢ ekth(Figure
30-33). PGE; % IL-1B, IL-69] ICs%2 7H7F 405, 55.1, 96.7 ng/mL= &<l
ATH Table 7).
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PGE, prodcution (%)

.
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LPS +
40 60 80 100

EtOAc Fr.
(ug/mL)

Figure 30. Effects of EtOAc fraction from C. sunki branches on PGE;
production in LPS-induced RAW?264.7 cells. The data represent the mean =

SD of triplicate experiments. *p < 0.05; #=xp < 0.01.
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Figure 31. Effects of EtOAc fraction from C. sunki branches on TNF-a
production in LPS-induced RAW?264.7 cells. The data represent the mean =

SD of triplicate experiments. *p < 0.05; *xp < 0.01.
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Figure 32. Effects of EtOAc fraction from C. sunki branches on IL-183

production in LPS-induced RAW264.7 cells. The data represent the mean =*

SD of triplicate experiments. *p < 0.05; #xp < 0.01.
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Figure 33. Effects of EtOAc fraction from C. sunki branches on IL-6
production in LPS-induced RAW?264.7 cells. The data represent the mean =*

SD of triplicate experiments. *p < 0.05; #=xp < 0.01.

Table 7. ICsy values of (. sunki branches on PGE:; and pro-inflammatory

cytokines (TNF-a, IL-1B, IL-6) in LPS-induced RAW?264.7 cells

PGE; TNF-a IL-1B IL-6

ICs (ng/mL) 40.5 N.A. 95.1 96.7

* N.A. ¢ No Activity
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3)

ot
EY
ml

o,

A= 714 n-Hex, EtOAc &8 =9l

o

gt S SAs] Sle vy #4E
T2 S aureus (CCARM 0027, 3707, 3708), S. epidermidis (CCARM 3709,
3710, 3711) % P. acnes (CCARM 0081, 9009, 9010, 9089)& ©]&3}o] paper
disc diffusion method® clear zones <18ttt 7 A & 7FA n-Hex %
EtOAc 8 ENA S aureus (CCARM 0027, 3707, 3708), S. epidermidis
(CCARM 3709, 3711) % P. acnes (CCARM 9009) ol tfst &t gdo] =

S 3H¢1& 9 tH(Figure 34, Table 8).

CCARM 0081 CCARM 9009 CCARM 9010 CCARM 9089

Figure 34. Anti-bacterial activities of extract and solvent fractions from C.

sunki branches on S. aureus, S. epidermidis and P. acnes.
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Table 8. Anti-bacterial activities of n—-Hex and EtOAc fraction from C. sunki branches determined by the paper diffusion

method
Clear zone (mm)
S. aureus S. epidermidis P. acnes
CCARM CCARM CCARM | CCARM CCARM CCARM @CCARM CCARM CCARM CCARM
0027 3707 3708 3709 3710 3711 0081 9009 9010 9089
n~Hex 11 11 11 11 N.D. 11 N.D. 11 N.D. N.D.
EtOAc 12 13 11 12 N.D. 11 N.D. 11 N.D. N.D.
Erythromycin 22 34 11 30 N.D. 28 28 32 32 33
* Sample @ 2 mg

*

Positive control : erythromycin (20 pg)

Disc size :

8 mm

N.D. : Not detected
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Ad 7N 2HE g3 3tgdEo g I3 A4S =AHs7] 98l RAW264.7
cellS o] &3] NO A A4 84 U AEEAMTT assay)S delstict. 7zt

kel shgh=el hste] 100, 200 pMe] == AdES AFsidv. 2 A
4

I
)
i

ZAJo] 9= ¥hHo] compound 1, 394 AMEZSA fle] NO
A A FAo] LS @2l tH(Figure 35). compound 32 ICsak< 1395
uM= geldr 4= QlltH(Table 10). ©] ¥ compound 1°] WaiA+= I &4 7]

doda7E Hase] glemest =yl rid dgrE JdeA wskoen,

ot

compound 3 F7F4 o w2 A A 71H AGE s tH(Figure 36).

i (

Table 9. ICs values of isolated compounds from C. sunki branches on NO

production using RAW?264.7 cells

Compound 1 3 4

ICs0 (M) <100 139.5 >200
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(M) .
Compound 1 Compound 3 Compound 4 2-amino-4-
picoline
140
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Compound 1 Compound 3 Compound 4 2-amino-4-
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Figure 35. Effects of compound 1, 3 and 4 from C. sunki branches on NO
production in LPS-induced RAW?264.7 cells. The cells were stimulated with 1
ng/mL of LPS only, or with LPS plus C. sunki branches compound 1, 3, 4
and 2-amino-4-picoline (positive control, 10 uM) for 24 h. NO production was
determined by the Griess reagent method. Cell viability was determined after
24 h culture of cells stimulated with LPS (1 pg/mL) in the presence of

compound 1, 3 and 4. The data represent the mean * SD of triplicate

experiments. *p < 0.05; *xp < 0.01
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NO productiot
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Figure 36. Effects of compound 3 from C. sunki branches on NO production
in LPS-induced RAW264.7 cells. The cells were stimulated with 1 pg/mL of
LPS only, or with LPS plus C sunki branches compound 3 and
2—-amino—-4-picoline (positive control, 10 pM) for 24 h. NO production was
determined by the Griess reagent method. Cell viability was determined after
24 h culture of cells stimulated with LPS (1 pg/mL) in the presence of
compound 3. The data represent the mean + SD of triplicate experiments. *p

< 0.05; *#p < 0.01
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(2) Compound 3¢ PGE, ¥ A 954 cytokine (TNF-qa, IL-18 % IL-6) A
g4 &4

g 7HA oA Belg 3852 compound 39 WE @& A AFUt B F
o] QA o} sandwich ELISA kitE ©]&3to PGE, ¥ HAASA cytokine
(TNF-q, IL-18 % IL-6) A4 oA &4 A9t 1 23, PGE, IL-18

% IL-69 A4S FE EYor oA AYE A% HUsA, TNF-at %

F A= AL els g th(Figure 37-40). PGE, IL-18, IL-69] ICsake 2+
7t 150.8, 154.2, 138.6 uM& 2152 th(Table 10).

100
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40
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LPS

0

&

PGE, production (°

Compound 3 ; . 100 150 200 ‘
M)

Figure 37. Effect of isolated compound 3 from C. sunki branches on PGE;
production in LPS-induced RAW?264.7 cells. The data represent the mean =

SD of triplicate experiments. *p < 0.05; *xp < 0.01.
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Figure 38. Effect of isolated compound 3 from C. sunki branches on TNF-a

production in LPS-induced RAW?264.7 cells. The data represent the mean =

SD of triplicate experiments. *p < 0.05; *xp < 0.01.
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Figure 39. Effect of isolated compound 3 from C. sunki branches on IL-13

production in LPS-induced RAW?264.7 cells. The data represent the mean =*

SD of triplicate experiments. *p < 0.05; #=xp < 0.01.
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Figure 40. Effect of isolated compound 3 from C. sunki branches on IL-6

production in LPS-induced RAW264.7 cells. The data represent the mean =+

SD of triplicate experiments. *p < 0.05; *xp < 0.01.

Table 10. ICs values of compound 3 from C. sunki branches on PGE, and

pro—inflammatory cytokines in LPS-induced RAW?264.7 cells

PGE, TNF-a IL-1B IL-6

IC5 (ug/mL) 150.8 >200 1542 138.6
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a3 AWl 7FF2 S aureus (CCARM 0027, 3707, 3708), S. epidermidis
(CCARM 3709. 3710, 3711) ¥ P. acnes (CCARM 0081, 9009. 9010, 9089)& o]
43t paper diffusion method® &+ A4S =A% A3} & 7FA| n-Hex
2 EtOAc B EoA S aureus (CCARM 0027, 3707, 3708), S. epidermidis
(CCARM 3709, 3711) ¥ P. acnes (CCARM 9009)°l tist a++ gdAdo] U5
gl At

o] & ANE nigr o EtOAc 8 EZHE vacuum liquid chromatography

(VLC), silica gel chromatography % Sephadex LH-20 chromatographysS <3

sted eSS Tt 2EE sgEe 2= 'H 2 C NMRS o] &3
of Slstial, =t vlatstel F e SgEs wEl-s A s

2% 3HE-2 nobiletin (1), 6-demethoxytangeretin (2), 54 -dihydroxy—6,7,8 3 ~tetrametho
—xyflavone (3), hesperidin (D= A HAT}. #2d 3tgtE T compound 32 X+
ol AHgoz Hawd 3tgEoltl. Compound 1, 2, 45 2% & Fujoi £
25 o] By lr}s536

T2lE sFEE F compound 1, 3, 4% olv] kst 2 &Y A Ao B
a1 HQa, I g 1 AF7F obF HasA] &2 compound 3el i3
PGE, %@ HAAZA cytokine A4 JAo w3 AgS Psidct. 2 A
compound 32 PGE, ¥ IL-1B, IL-6 A S dASHAA dF ¥kS-S A& st=
AL Folst &= 9}, o]y 3 AFER Wol AE 71X EtOAc E3Zo)A I

4 A4S Hole AL compound 1, 3, 49 &89 A4 #Ho Y= AR A}
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