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Abstract

The antioxidant and anti-inflammatory effects of Corni fiuctus extracts (CEF, EtOAc extraction; CBF, buthanol
extraction; CWF, water extraction) were investigated. The total phenolics of CEF (173.3 mg TAE/g) were significantly
higher than those of CWF (26.7 mg TAE/g) and CBF (94.8 mg TAE/g). DPPH and ABTS free radical scavenging
activity of CEF (DPPH: RHso; 25.1 ng/mL, ABTS: RCso; 36.1 1g/mL) showed even higher than that of BHA
and a-tocopherol used as positive control. All three Corni fiuctus extracts in the concentration of 1~100 1g/mL
were effective inhibitors of NO and prostaglandin E, (PGE;). NO production was inhibited 71.3~92.2% by CEF,
76.8~85.5% by CBF and 74.4~96.9% by CWEF, respectively. CEF, CBF and CWF (1~100 pg/mL) inhibited also
pro-inflammatory cytokines like TNF-a, IL-18 and IL-6 very effectively. TNF-a was inhibited up to 51.2% by
CWF and IL-18 was inhibited up to 67.1% by CEF. IL-6 was best inhibited by CEF up to 58.9%. This study
suggested the potential of Corni fiuctus for use as an excellent antioxidant substance and inflammatory inhibiting
mediators. Therefore CEF, CBF and CWF Corni fiuctus extracts may be used for therapeutic approach to various

inflammatory diseases.
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= o]&3to] 760 nmelA S =S St
Mttt 4 A 8 E dlmethylsulfomde(DMSO)Oﬂ g

TEZ 590 T 0.5 mLY test tubedl] FH3td SHF 7
mL & ?37 3}l Folin Ciocalteau’s phenol reagent 0.5 mLE
7+ =8} } .047101] /\]—q_EE ﬁ;]_&oﬂ 1 mL
e %i Egtoto] A2oA 1A1ZF ®AA7] AL 760 nme]
ctrophotometer(Optlzen Daejeon, Korea)E
& ZAsE0 3 o1 B9 P

c acidg DMSO9l| =] A e sx=d
}\]JEJ_Q,]_ =9 6‘]— ﬂhﬂ—loi /\]6’]0]—0:1 Zjaok‘jg
o] F e IFFS Sk

&
—_
Hm

c
S
<
7]
(72}
)

o)

ol

g
m\

5

:<}le
FH
i

BN
Sy
Fj N{U Eloll

2K Ao O X o o

o,
_O‘L
fel
N
o
oy
o

Ir

A7 2HE &AHS

Blois 5(13)2] -2 ¥1&3}le] a,0-diphenyl-B-picrylhydrazyl
(DPPH) 2Ht 2tz 2AGA & % stk &, 4 =
i%% 0.1 mLol| 2x10* M DPPH €9 0.1 mLE 7Vska
023t &3¢t F FolA 60wzt HA| F 525 nmelA]
%E S48tk DPPH A &2 2452 A&
Heo] 7l FH7H Abele] SRR AtolE WitE
=2 Yedlth. ABTS AHr gtz o] &3 & itstE
=742 Re 5(14)9] ¥Hol whe} 2,2’-azino-bis-3-ethylbenzo-
thiazoline-6-sulfonic acid(ABTS)E ©]-&3le] =% 3}it) 7
mM ABTS®} 2.4 mMe] potassium persulfateE = 3}5}ko]
oAl 12A13F ¥hg = 2 g o] AdE ABTS
LNE 99% ethanolZ 3| A sFe] 700 nmolA EF=7}f
0.70+0.027} F =2 ZF3Ath 2A5S =F317] 93
SHE gho]l ¥ ABTS A &z 83 A58 5%
o2 Egate] 637 Aol A ¥hg-5kal 700 nmell A 533
5 435k
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free radical scavenging activity (%) =
- Atest— Ablank
ontrol

Atest: A& H7HE FHE
Ablank: blank®] &3=
Beontrol: A& F-3 719 &3%

1100

MEZHiY W MEZSN &N

o} 2] M| E F*(mouse macrophage RAW 264.7)= DMEMe]|
10% fetal bovine serum(FBS), 100 U/mL penicillin, 100 u
g/mL streptomycing 71k 22 AHE-SH] o uj 7]
A 37T 5% COE A8 vl k31 1L, 20 passagesS
A71A] e Al EZRE ALE-SES

)\}z':_ﬁ_ 1-';451 T:'_/] /ﬂ] _LEH 572? S MTT assay A].Q.—a
%t} 96-well plateol] 1x10* cellywell & SL&HA] EF8}7
AUAZE BRI F, 71E WA E s 2 A ASE s

2 Aeldled o & THA] 24413 W ol MTT A2k
mgmL) 91, 4A17E F< WAL F 4 A4S AR
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P AH formazan®] 7} wellol] DMSOE 3 7}sle] o]
, 595 nmol| A %—%EE =43} th. Control®] &34 %
S 7FoR AZ AEEE Huslich

2H g

NO MM 3l &4

LPSol| 23l =% NO A4 A3 SL =
24-well plateoﬂ 3x10° cells/welle] ¥ =2 H-Falo] 24A|7F
Zotulek & =rdwa AE5E HYsty KN F, 9%
E%ﬁ LPS(l ng/mL)= ;ﬂﬂo}m] 24X 7F %o Hool:gl_o)‘.;]\q,‘

r)r /\gﬂlﬂ mtnte«] &=+ sodium nitrite L%’—’?’ﬂ% o]

gato] Artsisit.

HZEM cytokine ¥ PGE29 &3

Cytokine =72 913l 24-well plateol] 3x10° cells/well©]
H 25 FF5ta 2447 wj etk o] Al E R
2 Aejate] 117 w5, ZF wellel] LPS(1 ngmL)E A&
Shar 24417t v FBE AT 4SS F3te] ELISA kit(DB
OptEIA™, BD Biosciences, San Diego, CA, USA)Z ©] &3}
o] cyokine(IL-1B, IL-6, TNF-0) ¥ PGE;2] B %S =743t
Atk

SAHIR 2|

BE dlolE & 33 W S ekgl on, 3 (mean)+3E
FH2HSD) 2 FEA 5+ o} A F 7te] EAITHAE B e
SPSS 1802 ]3] one-way analysis of variance(ANOVA)
A Al AL a7t e el thell A= Students
ttestS AlBate] A fFolds A8

26.7 mg TAE/gell A

179.3 mg TAE/g S| =2 %@ﬂﬁ H% FEtOAc 2 &(CEF)
4] 1793 mg TAEg= 7} %A 23 = th Water 23]

E(CWP A& 267 mg TAFgZ EEEF 7P e &
o] &% ¥ th(Table 1).
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Table 1. Total polypenolic contents of fractions obtained from the
Corni fructus.

Sample Total polyphenoles” (mg TAE/g)
Corni fructus water fraction, CWF 26.742.76™
Corni fructus ethyl acetate fraction, CEF 179.3+351°
Corni fructus butanol fraction, CBF 94.8+2.95"

"Total phenolic content expressed in mg of tannic acid equivalents (TAE) per gram
of dry weight of fractions.

Values are meantSD. Values with different letters within the same column differ
significantly (p<0.03).
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Fig. 1. Inhibition (%) effects of DPPH (A) and ABTS (B) radical
from Corni fructus fractions.
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DPPH assay Z3}ol|l X, CWFE 8 &% Blwg v 24
< YEFIA T, 500~1,000 pg/mLE=lA 56% 9 73% 2
=S AASAS HQITH(Fig.1A). CWFd vl Zg]#s
3teko] =7 24 =YW CBF9 CEF: U] &< A gt
Z 2AEAES B9k CBFE S 100 pg/mLolA 48%<]
2AEAS e oM 500 pg/mLEsE o]l A& 90%
o]de] & AALAH S YN 2T o E AMHS-H BHA
(butylated hydroxyanisole,89%), a-tocopherol(88%)2} A}
S G S Btk FYusdEel 7MY =4 S UG
CEF(RH50; 25.1 pg/mL)2] 73-%- 50 pug/mLe] FZolA %
3% 53 A HduEd 2AZE S e diE2T
BHA(RHso; 53.8 ug/mL)<} a-tocopherol(RHso; 71.3 pg/mL)
Xt} =2 DPPH At &tz &AAEA S B, AsA
(Ascorbic acid, RHs; 4.2 pg/mL) ok A 2732 2153
th. ABTS 7+ gtz &AL 5% 23, DPPH +4
Az} fAFSE 2 gz 275 0] ER1E A tk(Fg. 1B),
Table 2). CWF<CBF<CEF 4.2 ABTS A5 &tz & A
Dol = S8 =N, 53] EejuE kel 7MY =
Al 23 ¥ 3 27 BHAS} a-tocopherol 2.0} < DPPH
gz A7 Aol Fl® CEFRCsy; 36.1 pg/ml)E
ABTS £4] Aol A= t) 272 BHARCsy; 49.5 pg/mL)
9} a-tocopherol(RCso; 67.1 pg/mL)E.t} =& &4do] Eolx]
Atk

Table 2. ICsp value of DPPH and ABTS radical scavenging
activities of Corn/ fructus fractions.

Sample DPPH RHy" (ugmL) ABTS RCsx” (ug/mL)
CWF 308.04321" 277.843.79"
CEF 25.142.82° 36.143.64°
CBF 106.9+2.64° 180.4£5.28"
BHA” 53.8£1.18" 49.5:024°

a-tocopherol 7134323 67.1£1.30°
AsA 424014 2.8+0.201

"Concentration of test sample required to produce 50% inhibition of the DPPH radical.

P Concentration of test sample required to produce 50% inhibition of the ABTS radical.

MWalues are mean=SD. Values with different letters within the same column differ
significantly (p<0.05).

“Positive control: BHA (butylated hydroxy anisole), AsA. (ascorbic acid), a-tocopherol.
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Fig. 2. Cytotoxicity of Corni fructus fraction against RAW 264.7
cell stimulated with LPS.

Cells were treated with 1~100 pg/mL of fractions (CWF, CEF, CBF) for 24 hr. Cell
viability was determined using the MTT assay. Statistical significance is based on the
difference when compared with LPS alone, p<0.05.

NO % PGE; MM x|
LPSE =% RAW 264.7 cell®] monocyte: LPSE F
SHA] &2 tl2T EU} pro-inflammatory cytokineES 57}
AF)e Aoz A glom(19), AAES] gJd= g9
=387 Slel £3] AFgHEh A 2P ELS gypE o
2 A3 WHEZER Noo e A thFig. 3A).
LPSE ¢Zo] 4= o] NO Aol Z71E RAW 264.7
cellol| Al A 28 & A 2]ol] me} NO A4<] AsleS
geled 4 S, BE 28 EdA LPS T A2 (14.8
M H 2 S v, §98 o2 NOQ AAo] 7HAaE Tt
(p<0.001). CWF8} CEF= 5% 9 &2 2 2 NO Aol oA
913, 100 pg/mLolA = 0.5 yM(CWF)#} 1.2 iM(CEF) =
LPS H] A 2](04 uM)oll AU FA18E NO A &<
Yehdth NOE d981, gt 2 AARG 75 24
5 AgA 9 gt ey gEke] No A ddET
3, BF Y A5eE SXAI7IH Yozt AFwizNA
FR8t A A7l oz g3 A
At} E3F NO 2342 peroxynitrite, nitrogen dioxide®} -2
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Fig. 3. Effects of Corni fructus fraction on the production of NO
(A) and PGE; (B) in RAW 264.7 cells stimulated with LPS.

Cells were treated with 1, 10 and 100 pg/mL of extracts in the presence of 1, 1ig/mL
I,,;,PS or with LPS alone for 24 hr ( p<0.01, p<0.001 vs LPS treatment alone, "p<0.05,
p<0.01 vs control).
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712] 31 angiogenesisg 318t T o WA % zlo] o
sta gl= AR AR Ath21). PGE] A A 27t
At Az} A B85S NO 4 Aot Al
A PGE2] AAS aatx o g JAste AL g
T USATH(Fig. 3B). LPS H| A 2]7(460.5 uM) ¥} H] 1 g
u], CWF 1 pg/mL(754.6 pg/mL)< Bl 2% =& HAFS
Bl oy LPS ©HEA] 2] (9589 pg/mL)ol HIa|A 22
° 72 7+aES 8169 1 (p<0.05), °| = A L3 nE ¥
TH(CWF 10~100 pg/mL, CEF % CBF 1~100 pg/mL)°ll 4]
LPS ©=A 2|7 ot fo4 o2 FHaw Al LPS H|A g
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Fig. 4. Effects of Corni fiuctus fraction on the pro-inflammatory
cytokine levels in LPS-induced RAW 264.7 cells (A, TNF-0; B, IL-1
B; C, IL-6 ).

Cells were treated with 1, 10 and 100_ug/mL of extracts in the presence of 1 pigfmL
LPS or with LPS alone for 24 hr (" p<0.01, p<0.001 vs LPS treatment alone).
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3l Aol RE 2EES A OE ol 5
9} PGE9] A4S Adghs Sgtozm A4
CEF % CBF 1w 93¢ Slett Aol s} Hals)
it
AN .

Cytokine &3

Aol F=E UMz 2 ASHEES NO,
PGE¢} T E0] 954 cytokine 5= A3 %2 <
S/ Ate] EFIRIC 2= TNF-q, IL-1B, IL-6 5°] 3ith LPS
A2 2 o] DAJ31E RAW 264.7 cell-S LPS H]A 2] 7-o]]
H|sle] o4 Ul 954 AlelEFIRIS] #HE F7HAIF
on, 2krf B E AR A4 AlelE7IRIe A4
o] AdlEE AT & AUATH(Fig. 4).

TINF-aE T cell¥} A ELE &3l o2 pro-
inflammatory cytokine5 & S7M|AAN SRS 42
el 583 925 Ath22). A 2IEY A =
7| A LPS ©HE2] 2]4(8.5 pg/mL)el H|dte] fro]A o
2 TNF-q, IL-1B, IL-69] AY/do] FHAE ] on CWF 4]
4.1 pg/mLZ, CEF- 5.7 pgimLol| Al 4.3 pg/mL2 A4 &
72X 7tk CBFE 5.3~5.0 pg/mLE Ao g glom,
T W folAQl Afel= fIth 100 ng/mLE =0l A
CWF 51.2%, CEF 47.8%, CBF 42%% TNF-a 34 A3}
TS Jehy o #8gujo] w2 f2l7 ol gtk
(Fig. 4A).

IL-1Be] A Adl B3 543 23, 2bf B85
IL-1B82] A4S LPS T 2]7(121.5 pgmL)ell vl&] <]
A 0 2 7HeAZ 01 (p<0.05), CWFE B& o|EH o2 A)
A ko] ZHE 93, 100 pg/ml F%=0A4 CWR(©69.2 pg/mL,
inhibition; 42%)%} CBE(74.9 pg/mL, inhibition; 37%)E At
g YA G35 B o™, CEF(39.5 pg/mL, inhibition;
67%)= 7% =2 IL-18 A4 A &3S HSItkFg. 4B).
IL-1BE AAoNA vl §- P& Fra 2851 Teelle] 24
g}, Bcelle] A& Toll TdAse Aoz IeA] ok vk
FERESoIY A e HYe Al=5S FUS we &
o2 ArkElo] QA Hghs a7 E Aoz LA Ut
(23).

TNF-a9} IL-13¢} w7 2 2 4Q1 A5A4 Ale] &7}
1e] shtel IL-69] AP M E Ak £ E2 LPS A&
2 Z71d 162 aaE o2 7AaA|ZthFig. 40). £3)
CEF 100 pg/mL $%(85.7 pg/mL)°l A= 58%<] #] 8] &3}
Z YeITh IL-6= B cello] plasma cell2 #3}%] = npA| 2}
AE 2T, SN STteke Hog U
A ATH?23).

THES o] &3 AR FET AHE A5 dFE
o] A7t EullE AEY S3E FE0| &0l3 BOAcE
o T8 & tste] HFElolx gk 2l B AN
= AEf B8 5L EtOAc ¥t ol 2}l water®} butanol

gole] BHBANE S50 A B4 2 99T wE
o1z 5 9Igik. mebd 7 LRl

: EtOAc £33 &,

4 9% B9

o
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e
£
<

M
ot
Ju

de 1o
0=
r>
o
i
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ZHr i@ 2750l STkl e, 538 P we E
#E H179.3 mg TAE/g)©] <%1¥ CEFS] 7§ 2T
2 AH8-¥l BHAS} a-tocopherol Bth H ol 2 ]z
224 (DPPH: RHso; 25.1 pg/ml, ABTS: RCsq; 36.1 1t
g/mL)°] k1= 3Tt

Mouse macrophage RAW 264.7 cell & A3} NO,
PGE, 2 9354 Alo] E7}QI(TNF-q, IL-18, IL-6)2] A4
AA S = 53 I 2 B4 A, s B EE
(CWF, CEF, CBF)< &vljof] W& {24 Afo] glo] Az
F5 W91(1~100 ugmL)lA NO, PGE, % A<4 cytokine
A& AR A

CWF$} CEF& 5% 9E2 22 NO A4S dAlaisl e
™, 100 pg/mL =4 CWF(0.5 iM)<} CEF(1.2 iM)&
LPS H]A g3 GAeH NO A4S A8k Th 100 o
gmL =X 7Y w2 A4 cytokine A7 A A=
CWF7} TNF-a2] A< 51.2%, CEF7} IL-13%} 1L-69] A

= A7 67%%F 58% AAIStA, At 8= Hold
FAT ZI7F FAEAT

References

1. Tepe B, Sokmen A (2007) Screening of the antioxidative
properties and total phenolic contents of three endemic
Tanacetum subspecies from Turkish flora. Bioresource
Technol, 98, 3076-3079

2. Kim YJ, Son DY (2011) Hot water leaves extracts of
Zizyphus jujube exert antioxidative effects in vitro and
cytotoxicity in human cancer cell lines. Hort Environ
Biotechnol, 52, 635-640

3. Albina JE, Reichner JS (1995) Nitric oxide in inflammation
and immunity. New Horiz, 3, 46-64

4. Lee SJ, Lim KT (2008) Phytoglycoprotein inhibits
interleukin-1B and interleukin-6 via p38 mitogen activated
protein kinase in lipopolysaccharide stimulated RAW



882

10.

11.

12.

13.

14.

264.7 cells. Naunyn-Schmiedeberg’s Arch Pharmacol,
377, 45-54

. Higuchi M, Higashi N, Taki H, Osawa T (1990) Cytolytic

mechanisms of activated macrophages. Tumor necrosis
factor and L-argininge-dependent mechanisms act
synergistically as the major cytolytic mechanisms of

activated macrophages. J Immunol, 144, 1425-1431

. Chung SR, Jeune KH, Park SY, Jang SI (1993) Toxicity

and lectins constituents from the seed of Cornus
officinalis. Korean J Pharmacogn, 24, 177-182

. Park YK, Whang WK, Kim HI (1995) The antidiabetic

effects of extracts from Cornus officinalis seed. Chung-
Ang J Pharm Sci, 9, 5-11

. Seo YB, Kil GJ, Lee YK, Lee YC (2002) Study on the

effects of corni fructus about the anti-allergic action.
Korean J Herbology, 17, 1-11

. Kim YD, Kim HK, Kim KJ (2003) Antimicrobial activity

of solvent fraction from Cornus officinalis. J Korean Soc
Food Sci Nutr, 32, 829-832

Kim OK (2005) Antidiabetic and antioxidative effects
of corni fructus in streptozotocin-induced diabetic rats.
J Korean Oil Chemists Soc, 22, 157-167

Tian G, Zhang T, Yang F, Ito Y (2000) Separation of
gallic acid from Cornus officinalis Sieb. et Zucc by
high-speed counter-current chromatography. J Chromatogr
A, 886, 309-312

Folin O, Denis W (1912) On phosphotungastic
phosphomolybdic compounds as color reagents. J Biol
Chem, 12, 239-243

Blois MS (1958) Antioxidant determinations by the use
of a stable free radical. Nature, 181, 1199-1200

Re R, Pellegrini N, Proteggente A, Yang M, Rice-Evans
C (1999) Antioxidant activity applying an improved
ABTS radical cation decolorization assay. Free Radi Biol

A23d A62 (2016)

15.

17.

18.

19.

20.

21.

22.

23.

Med, 26, 1231-1237

Park HJ, Kim SM, Kim MJ, Yu CY, Park SM, Eom
SH, Cho DH (2007) Changes of antioxidant activity in
Juglans mandshrica Maxim. leaves by far infrared
irradiation. Korean J Medicinal Crop Sci, 15, 266-270

. Ahn SI, Heuing BJ, Son JY (2007) Antioxidative

activities and nitrite-scavenging abilities of some phenolic
compounds. J Korean Food Cookery Sci, 23, 19-24
Kim YJ, Son DY (2012) Antioxidant and inhibitory
effects of korean Panax ginseng extract on pro-inflammatory
mediators in LPS-stimulated RAW 264.7 macrophages.
J Korean Soc Food Sci Nutr, 41, 1371-1377

Branen AL (1975) Toxicology and biochemistry of
butylated hydroxyanisole and butylated hydroxytoluene.
J Am Oil Chem Soc, 52, 59-63

Funk CD, Funk LB, Kennedy ME, Pong AS, Fitzgerald
GA (1991) Human platelet/erythroleukemia cell prostaglandin
G/H synthase: cDNA cloning, expression, and gene
chromosomal assignment. FASEB J, 5, 2304-2312
Bosca L, Zeini M, Traves PG, Hortelano S (2005) Nitric
oxide and cell viability in inflammatory cells: a role for
NO in macrophage function and fate. Toxicol, 208,
249-258

Bishop-Bailey D, Calatayud S, Warner TD, Hla T,
Mitchell JA (2002) Prostaglandins and the regulation of
tumor growth. J Environ Pathol Toxicol Oncol, 21,
93-101

Nathan C (1992) Nitric oxide as a secretory product of
mammalian cells. FASEB J, 6, 3051-3064

Son JH, Kim HIJ, Park TS, Jung MS (2011) Study on
the anti-oxidant and anti-inflammatory activities of
sarcocarp and calyx of persimmon (Cheongdo Bansi).
J Appl Biol Chem, 54, 71-78



	서 론
	재료 및 방법
	재료 및 추출
	총 폴리페놀 함량 측정
	자유 라디칼 소거능
	세포배양 및 세포독성 측정
	NO 생성 저해 활성
	염증성 cytokine 및 PGE2의 측정
	통계처리

	결과 및 고찰
	총 폴리페놀 함량
	자유 라디칼 소거활성
	세포독성
	NO 및 PGE2 생성 억제
	Cytokine 측정

	요 약
	References

