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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: RHs); 25.1 pug/mL, ABTS: RGCsp; 36.1 11g/mL) showed even higher than that of BHA
and a-tocopherol used as positive control. All three Corni fructus extracts in the concentration of 1~100 pg/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 CWF, respectively. CEF, CBF and CWF (1~100 ng/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-1B 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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(carcinogenesis)7} 7€ TH4). o]t ASmi/ =4 &
Ue 2T 4 3l Bo] 97 4G AT D AmA
| F5 ) 59 SR el o A
o BebAEd o 92 A8 AmA 9 ARuzAs
W] P 2

ru&fl m>J

Zb3g Wkm glom Avt 2 UTHS).

A ER(Corni fructus)= S5 UFIol| &3k A#
T (Cornus officinalis)®] H52.2, 72 A& H24
Fulje] A& A AT Zﬂ}_?ﬂ 5 2 w5hy who] Ajm A
< mEESTH6). © ‘ﬂz—]r 2= olk, dePitel, I ¥
gt Akg5o] I A ¢ @1 E'Eﬂ ]%L

o gy a3, & ZZU«]
7©9) 9 itk B74(10) Sl ELE% A M——U%
#5349 el 48 A7 wnslol 2ok
HRANE A vEE FEEL ol ool BT
49| &ul= FEES Axst] 7t FEE0] LPSE H%
o] f-=4H mouse THA A E RAW 264.7 cello| A9 95
w7 22 A Aol et BAE AT 2ZN ARE
o] &gt ghiks) 9 FgAF FHE AW 74 AFLEZR Y
o] §7HXE Eo|uA}t g

>

R

M
)
2
S
>
oo
&
L
11‘

- FF A ol A ‘?"‘5‘}04
% ARE st A

Al 1081 F2] 80% WIEHE-S 715te] 24471 33 3}56}04
2o Aol MBS FBEE olTele] B3
2 Az 2" A-fr(Corni fructus) 80% e
T i 3] gafgt F Al S A
+ ethyl acetate(EtOAc), butanol, waterE
S490] w2 gulolX F4o] BE Bol2
= F35lo] A7 EtOAc ¥2E(CEF; 102%),
2 2(CBF, 15.8%), water 22 Z(CWF; 40.5%)<

>
o
ol
2
o
Sl
i
o,
o
o 7
Q‘L
Mo

FEE Y &= Z8)9E S Folin-DennisH (12)9]]

o} FEAE o]-83t] 760 oA B EE S35t
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F 25 et 24A3F v getditt ol F AlRE w2
2 Azg)ste] 1AZE il F, 7} wellel] LPS(1 pg/mL)E #12]
Shal 24A17F vl FBESITh 45 -S #3ke] ELISA kit(DB
OptEIA™, BD Biosciences, San Diego, CA, USA)ZS ©] &5}
o] cyokine(IL-1B, IL-6, TNF-0) 2 PGE,2| A &< =743}
Ak

SAIXz|

< HelH = 33 ¥ St on, H i (mean)+ &
THZHSD)E FAISHA T A 1he] BATA EAE
SPSS 18.0= ©]|-8-3}°] one-way analysis of variance(ANOVA)
S Al oAt e @5l theliAl= Student’s
t-testE Algste] FASHY o0 = A skt

Z2n 9 oa

& E2lH= &
A B8] F EYEls SR 267 mg TAE/gelA

179.3 mg TAE/g 'H9 = 54 = 1o, EOAc 9 %(CEF)
o4 1793 mg TAE/g= 7H3 A 24 At} Water 22
E(CWF)I| A& 267 mg TAFg® E-8&%5 7P wre dhak
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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 26.7+2.76”
Corni fructus ethyl acetate fraction, CEF 179.3+3.51°
Corni fructus butanol fraction, CBF 94.842.95°

"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<0.05).

A 2oz &2y

Weg 7t YR A% BT 284S R
el A3l= Fg 13 2o, 2AEAAS 50% A7)
= %2 Table 200 F gt v} Aok BRE FYE5S 720t
S7Feell wet 2 2@ 2750l Sk tHEg. D).

Inhibition rate (Ab 545nm)

—4+— p-tocopherol
& —e—AsA

D i i i i i ]

1 10 30 100 500 1000

Concentration (ug/mL)

[——CWF CB)

——CEF

| -—CBF
——BHA
—s— n-tocopherol
gp | TEAsA

Inhibition rate (Ab 700nm)

1 1o 30 100 230 300
Concentration (pg'ml)

Fig. 1. Inhibition (%) effects of DPPH (A) and ABTS (B) radical
from Corni fructus fractions.
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DPPH assay ZZoll A, CWFE E8 &% vl w3 whe 24
S JEFIA R, 500~1,000 pg/mLE S0l A 56% 2} 73% 2
o AAEYS B th(Fig.1A). CWF H&) 2l
ko] =7 24 =YY CBFY CEFE T &8 A gt
Z 2AE3S B CBFZ$ 100 pg/mLol| A 48%2]
A2AZAE Y e 500 pgmLEE ©]del A= 90%
o]te] & ALY S Ve tixw o2 AHE-H BHA
(butylated hydroxyanisole,89%), a-tocopherol(88%)3} -F-A}
g S-S Btk ZEuEdEel 7 wA S UG
CEF(RH50; 25.1 pg/mL)2] 73 50 pg/mLe] sEoA=
3% e AR Gz 2ASES JeER) gz
BHA(RHs; 53.8 ng/mL)<} a-tocopherol(RHsg; 71.3 pig/mlL)
Xt} =& DPPH A &tz &ASAHS B, AsA
(Ascorbic acid, RHsg, 4.2 pg/mL)¢} f-AFSE 8412 gHolae]
th ABTS A &tz 2AE4 2% Z3, DPPH &4
Ao} AR A g 27 5ol ERlE Arh(Fg. 1B),
Table 2). CWF<CBF<CEF 2.2 ABTS A 2tz &4
o] E=A| AN, 58] FevE Tl M =
A 245 3 %79 BHAS} a-tocopherol B.t} 3-8 DPPH
2o AA o] EQIE CEFRCsy; 36.1 pg/ml)e=
ABTS 4] Ao M= tZ=72] BHARCsg; 49.5 ng/mL)
<} g-tocopherol(RCsg; 67.1 pg/mL) BT & ZAJo] 24¢ly]
Atk

Table 2. ICsy value of DPPH and ABTS radical scavenging
activities of Corni fructus fractions.

Sample DPPH RHy” (uig/mL)  ABTS RCs” (ug/mL)
CWF 308043212 27784379
CEF 25.1£2.82° 36.143.64°
CBF 106.9+2.64° 1804+5.28°
BHAY 53.8+1.18° 4954024

a-tocopherol 71.3£3.2%° 67.1£1.30°
AsA 4240,14' 2.8+0.20'

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

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

IValues are meantSD. 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.
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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 pg/mL

*

LPS or with LPS alone for 24 hr (“p<0.01,""p<0.001 vs LPS treatment alone, “p<0.05,
#5<0.01 vs control).
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Fig. 4. Effects of Corni fructus fraction on the pro-inflammatory
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Cells were treated with 1, 10 and IOQ lig/mL »/(}/)}1/“ extracts in the presence of 1 pg/mL
LPS or with LPS alone for 24 hr (" p<0.01, p<0.001 vs LPS treatment alone).
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Sl Aol BE e 9o o5 954 NO
2t PGE;9] 8= A= &A= b CWF,
CEF 3l CBF &5 5= Alshs Hold axpt gl
AT

Cytokine &3

Aol F=EH M Ee 2 ASHEES NO,
PGE,9} tlEo] 4354 cytokineS-S AAJ sl thEz el o
T Al EFRRI S 2= TNF-q, IL-1B, IL-6 5°] Slth LPS
A2 2 FFo] EA43tE RAW 264.7 cell= LPS H|A 2]l
Hlslo] o4 Al B34 AlelEFRIS] #8lE S7HA
om, A HE =Y M2 AT Al EFRRIS] A
o] AsES AT 5 UATh(Fig. 4).

TNF-a& T celldt A 2ZS &A3leta tE pro-
inflammatory cytokineS -2 57| AXN FFES 4o7]
el 93 &€& 3h22). A E2PEY] A v
T A LPS ©HE3) 2] (8.5 pg/mL)°l Bldle] 97 o
= TNF-q, IL-1B, IL-62] AJ/4Jo] HAaE 0 om CWFS A
4.1 pg/mLE, CEFS 5.7 pgmLolA 43 pgmLE A &2
72Xtk CBFE 5.3~5.0 pgmLE A4 o] ZAaEglon,
o ME 249l 2ol gtk 100 pgmLEs =4
CWF 51.2%, CEF 47.8%, CBF 42% = TNF-a % I3}
BHE Vel F98uo] mE folA 2jol= itk
(Fig. 4A).

IL1B9] A4 Aal &35 43 23, A 2952
IL-139] A2 LPS ©=42]7(121.5 pgmL)°ll H]&l f-2
A 0 7 A7) 01 (p<0.05), 2 sk olEH o A
ko] 7+E 1, 100 pg/mL FEolA CWF(69.2 pg/mlL,
inhibition; 42%)%} CBF(74.9 pg/mL, inhibition; 37%)+< A+
g A EE B om, CEF(39.5 pg/mL, inhibition;
67%)= 74 =2 IL-18 A4 A &3S B tkFg. 4B).
13 AAoNA vil§- 2 FEZ 2851 Tcelle] 24
3, Bcell®] A& ol Tashs Aoz d#fA gl vk
AEERSoIU FA e HoE A5s 7S we i
o=z A= QA Agks dsa7E Aoz A vk
(23).

TNF-a} IL-189} nRREA| 2 th 5490 54 Al E7F
¢1e] sl IL-69] A M E AFrf &2 LPS A
2 3719 162 a3z o2 AN ATHFg. 40). 53
CEF 100 pg/mL 5%(85.7 pg/mL)el A& 58%2] # 8] &3}
2 Jehdt} IL6E B cello] plasma cell2 2315 npx]t
AE A7) 1, GSHRA e Aoz g

o ES o &3 HA=e] JE5 EHE A5 i
= & F%°| &°|3 BOAcE

nf &0l st FFEolAH St 2eiv E AdelA
= AR 2852 EtOAc 27 o2} water$} butanol

gole] BERAINE S50 et 99 2 Y
18 5 T w7 2o gl ARl fid
2ol 0ot 4771 BeF Ao Arwv, ol o] g3
5 4ECZNY ol §4A7t £ S

2 o
Aol FHE FEALS FHol T g AT
[e)

F35le] A& FEE(water 8 E, CWF, EtOAc &3 &,
CEF, butanol & Ad gA S 5
=7t Z7hskell whet
M Bz 2 Fo] UKo, 53] MY =2 &
7= (1793 mg TAE/g)©] &R1%E CEFS| 4-F tEa e
2 A% BHAS} a-tocopherol 2t} FHojwt 2 2oz
27184 (DPPH: RHso; 25.1 pg/mL, ABTS: RCso; 36.1 1t
g/mL)°] I3t

Mouse macrophage RAW 264.7 cellS AF&-3le] NO,
PGE, % 1578 AlC]E7FI(TNF-q, IL-1B, IL-6)2] 473
A7 S 53 F9F aY B A, AR 2 E
(CWF, CEF, CBF)Z &ufjo] W& 2|74 zto] glo] Az
% H(1~100 pg/mL)°l 4] NO, PGE, 2@ &%4 cytokine
A& Fodoz AA s

CWF$} CEFE 1= o|F2 02 NO AL dAs e
™, 100 pg/mL E=ol|A] CWF(0.5 tM)$ CEF(1.2 1M)=
LPS H]X g3} 54 NO A2 JAI8+ITh 100 1
gl FE=oA 71 =& 54 cytokine A4 <Al =
CWF7} TNF-02] A4S 51.2%, CEF7} IL-139} IL-62] A8
A& A7 61%} 58% A8k, AR EE =] Hold
FAZT Z7F FRlE AT
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