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Anti-Oxidative and Anti-Inflammatory Activities of Cotoneaster horizontalis Decne Extract
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Anti-oxidative and anti-inflammatory activities of Cotoneaster horizontalis Decne ethanol extract (CHEE) were evaluated.
CHEE possessed a potent scavenging activity against 1,1-diphenyl-2-picryl hydrazyl, which was similar to the activity of ascor-
bic acid which was used as a positive control. CHEE also effectively suppressed hydrogen peroxide-induced reactive oxygen
species on RAW 264.7 cells. Furthermore, CHEE induced the expression of the anti-oxidative enzyme heme oxygenase 1, and
its upstream transcription factor, nuclear factor-E2-related factor 2. CHEE inhibited LPS induced nitric oxide (NO) formation as
a consequence of inducible NO synthase (iNOS) down regulation. Taken together, these results provide us with an important
new insight; that C. horizontalis possesses anti-oxidative and anti-inflammatory activities. Therefore, C. horizontalis may be uti-

lized as a promising material in the field of nutraceuticals.
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27 =™ Aol AstE AEF A (oxidative stress)7F S5t
Hol Nz&d 9 AdS oA "ot o] gt AgtA &
EF a9 A Ydo] HE FAAtA(reactive oxygen
species, °]3F ROS)= &880 =2 A48t vr-g40o] =
of DNA, @i g, A4, &3E3 22 B4 i Z&4 &
At QA vrgE = glom, Alazet 2A 9 v|7Fg Al &
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5,11, 21, 22].

HE A QI cellular defensive phase 2 detoxifying antioxidant
enzymel 2 Y7 heme oxygenase (HO)-19] §E+= A3
q AEAE Folah 08 /10 F U ok
carcinogen® ZEE N|EZE B3I 35l= chemopreventiono] &
83 485 Gt Ao gEA glon, 53] HAA

*Corresponding author

Tel: +82-51-890-2900, Fax: +82-505-182-6951

E-mail: bwkim@deu.ac.kr

© 2015, The Korean Society for Microbiology and Biotechnology

S5t oheFst dietary phytochemical nuclear factor E2-
related factor 2 (Nrf2)o] 2J3] 2 %= phase 2 detoxifying
antioxidant enzyme?| ¥&d Z7}= %3} chemopreventive
functionS YEFHATH4, 31]. 0] 23t chemopreventionS &
NS IS 712 ool o BE opet 92, ¥ A 4
B4 A%, 5 59 o B AR ) ARE 4B
Aoz dBA Slof I F8A40l AR ITh2, 12, 25, 29].

e AFATo gt A 2A Y Fa Wol 7]H o
A& A5 w2 239 4L 25t & vR3
7% AE U3, 6. A W €5 v AN x
(macrophage)ol| A ZhgF AJArE] = HF v 7] Q1A (inflammatory
mediators) 2 ¥ 8- E =1 inducible nitric oxide synthase
(iINOS)Z HE| AAE]E= nitric oxide (NO)2} cyclooxygenase 2
(COX-2)Z2EE] AAE]= prostaglandin E2 (PGE2) 5°| W
EAo|T), o2 o] o) 3 AAE AF v A A=
tumor necrosis factor o, interleukin 1f S} Z2 Alo|E
7Rl AAbste] A5 W32 doXith12, 13]. €% B9
qE:HA NE AYPA F 5t RAW 264.7 murine
macrophage®] lipopolysaccharide (LPS)¢} 22 J% {4
1AE A gshd iNOS € COX-29] & G=of 93 NO
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Cotoneaster horizontalis Decnew Aru|1}o]| &6}= HHAF
% EL U@y BROT SATolE BT ohioh B
ot 27t FH Y A Fo oF 500Fo] EEZ5HH, H
T 1m YE A, 7 B2 TEOR IRy
2 5949, 7] Y= ol 9ttt 560 AETY £
2 19, 9-10¥0) GujE Wi}, C. horizontalise] A
74 HuE Ae|@/d 0 2= Mohamed 5] | E|A A
vl = C. horizontalis A|A}E-9] 9 B} HHz o gt
e 9 ol gAAEF anE Hs¢laL[18], Sokkar 50|
Ol Eo A =313t C. horizontalis 7}A] ofet FE2E9] §
Absh gk 9 RS 5398 B 1814 21 [24], Khan 52
C. horizontalis A2 9] HetE FEE9 o2 HE Hy
g SR 2E oA A A e Bgt up }lek[10]. &
A7HA C. horizontalis®] F4E B2BEL 4719 A+ 2
TEolm I LA H 2 ZH-E7| Aol gt A, 53] FAkst
2 F92 Azl gt A7 0 vlgait. olof & 47
oAM= HAolA Feigt A2 EHf Al e 4
© 2 C. horizontalis 95% °|®-& F+EE(CHEE)o| 23
FAS 9 FES 47 1 ZHE V&S BATCEHN 7]
Ly ANZAY B8 HeAS Sold Bag sttt

2 A7 AHEE AlBE e IS AT Y, A=
2| BAE oA LA EFHE FBM123-004)5t0] AH-g-5}
Aot A2 9 B3 ARE 95% eEE SR 3o
45°Co A 397t 239 &5 TS 50| ¢ Al
EE filter2 9}sto] T FPES Lo A Y-5=(N-1000SW,
EYELA, Japan) ¥ 52 AZXFDU2100, EYELA, Japan)
st Abg 274) 4°Co] Bslsict.

F4ks 289 38 71 F sl ARF ol A W
oA WA EL free radical®] AAE FATOEHN free
radicalo] &J%t =3}e} AL oA g} Ak} 2§90 3
8 AFEZANY AT 53] AAEC] HFg A4S}
59 &4l Wol AR 3l eH[5], 1,1-diphenyl-2-picryl
hydrazyl (DPPH) radical £4% &4 o|&35lo] 24314
t}. DPPHE H| 3 43St free radical24, ascorbic acid,
tocopherol, polyhydroxy &% 313HE, WIS ofgl ol ¢
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S48 7eHs] 2R 4 9 SA) AEA 9 Fa5 B
o x

o _
A= Aol vi¢ =7] 2ol ol o] &5 Sl
H o] t}[9]. DPPH radical scavenging activity 42 93
CHEEES %%1(0.1024-12.8 ug/ml) & WEr-&o] &of ZH)
3l 96 well plateo] #|ek2o] €3]F 1.5x 10* M DPPH
40 pl&t ZF AJE 160 WE 2538 SFHS A2 A 30&
ZF ¥1-8-A171 &, multi-plate reader (Paradigm, Beckman,
CA, USAE o|-&sto] 520 nmof|A FHEE SAsIAT Al
BEE A7MeA] g2 34 2 Y SF =9 v st free
radical 274 HA=E WMELZ e, 50% A3 ==
(Inhibitory Concentration, IC50)S A4ttt &2 <l o
Ar3tA| 2 DPPH radical &4 A &4 A 4A gz 2
2 F2 AF2-EE ascorbic acidE &4 v]n BEA5} )

gHAtst 9l 31 =S4 9] A E A2 murine macrophage
cell lineQl RAW 264.7 American Type Culture Collection
(ATCC®, VA, USA)Z X ¥ 313t 10% fetal bovine serum
(FBS, Invitrogen Corporation, CA, USA) ¥ penicillin/
streptomycin (Invitrogen)©| X35 DMEM 8} X] (Invitrogen)©]
Al ekste] =35t tH20]. B4 £4 £ A WA AR
7 A ZAEE A= s AT Sl NE 54
= kR d= ARY A =5 2457] % CHEE
o ot Ax 54 & 75 WST assayS 53 +H 3t
At 1.0 x 10° cellE 24-well tissue culture plate®] B3
sto] 24A17F FQF F2HA]7]1L, EPEE A 2] 24A17F $ WST
Al2F(Daeil Lab Service, South Korea)©] & vjX|2 wA|s5}
o & AIZF < BESA1Z] ohE multi-plate readerE ©]§
sto] 450 nmo A FFE=S SASHA

ROSE= I AJAL A] DNA, &8 d ) 2| 4-S 233 A
A ARl HE S fEske] ohFet Ao Hllo]
& ROS &A52 4ss9 5a% A2 EgHT}16].
Hydrogen peroxide (HyO0)= tE2 Q] ROS & 32 34k
35 A4S A% W2 AFolA A4Sty AEgA fEA R
AHEE I QITH[27, 28, 30]. & Aol A= CHEEZ} Bf-3F
FASHsS Hy0o2 GE3F ROS Ao n]A &= ¢S 5
3 2431t o] 13 RAW 264.7 celld] cell permeable
fluorescent dye?l 50 uM$€] dichlorofluorescin diacetate
(DCFH-DA, Sigma-aldrich, MO, USAYE 247+ E9F A ]
23t & AASEL 500 uM| Hy0.5 %= H A28 37 A
23t & A7) 93 ROS A 2A52 multiplate reader
£ 0] &3l fluorescence £ F3l B4+ 4tt.

CHEEY] g4t &4 71-& gotiy] fsf 42 3
AF3E 49 HO-13 1 AAFQIAFS] Nrf22] A8 A gof 9
3t el 2 Wby W3S Western blot hybridization®. 2 £
A3l A Tth HO-19 4X& A= Cell Signaling Technology
(MA, USA)Z 58 FATFALL, Nrf29} Actin®] L2134 &
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-
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anti-goat®} anti-rabbit 59 ©]X}&A = Santa Cruz
Biotechnology (CA, USA)o| A FY35te] AL&3tch A&
A7t Bt wjek Al ZoA Gl d S FZ&5ko] Bradford
assay® O F=E ZAT T 50 ugd 4HAE 10%
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)Z2 A 7]%9%3}1 nitrocellulose membrane©]
blotting?t & 1:1,000-5,0002.2 3] A3t thA; chal 2 o] o
Z}3}A €} hybridizationd} % tF. Membrane washing 3= horse
radish peroxidase (HRP)7} ¥&}= ©|2}5}4)(1:1,000)2 3t
A7t 5¢F WF-S-A]7] 2 chemiluminescence detection system
(FluoChem® FC2, Alphalnnotech, USA)& o] -&3}o] o
A dds £45H4

E A free radical 5 3tUHQl NO&= A WA S8
B AZASALEYRA S T AR A B A
Ed2g $US B4 93 0 AE 249l Uelo] Bk
o]2|gt NO B4 A5 42 Park 5[2019] W& ¥
sl £t RAW 264.7 cellS 24-well tissue
culture plate®] well & 1.0 x 10° cell S seedingd}o] H 2}
ARl & 1 pg/mle] LPSE iiﬂ]fﬂ‘”] NO B+ =3 Al
29 93t NO AA A 352 Griess reactionS E3f £4]
SFA T} 96-well plateo] A|XE vjoFH A= 100 ulE 53}
3 50 ul9] sulphanilamide (1% in 5% phosphoric acid)2}
50 ul9] naphthynaphthylene dihydrochloride (0.1%)E 4]
2 3 Ao 1087 v A H Th. Multiplate readers A}
23l 550 nmo|A ELE=E =A3F} T sodium nitrite
(NaNO9)E ‘%73" Mg AR BE HAFLAE AU T
NO B4 AAtstgict. Aol AFE Ao 25 Sigma

NA Fste] Ag-sY Tt E3 CHEEZF B33 NO A4
AAFY 71HE Be]7] Y3 NO A4 9 4 dafzel
iNOS2] thul 2] Hhs -% BX35}99 T Western blot hybridization
2 9% INOS9 UA&A|= Cell Signaling Technology
OLA USAZ 38 795t A e1gon 24 1HE 4

7] HO-1 9 Nrf2e] 799} 7k,

£ 47 A A2 33 o)4ke) ks TS Fojo] &

2 Ho]ElE % (mean)+ 35 HA|(standard deviation,
SD)Z e, Be A YEHS TPol dolelE A
A8ttt ZF gio] g o] B4 B A& SPSS 20.0 softwareS
0|83t unpaired Student’s t-testS F3l p Zke] 0.05 0|t
( < 0.05)% A Fo4o] Q= AR AI} T

olFe AdE T CHEEY itsts X FH5 A2
o) £4 ABE 483 Pt WA CHEES] FA3Hs =
F R R 2 AEES dopu] ) FATSY Fa AT
% 3}4+ 9] DPPH radical scavenging activityS &4 3t 2
3t CHEEY] & F7to wE 733t radical 2A 5 Ko
0.1024, 0.512, 2.56, 12.8 ug/ml] A& o 93 DPPH
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Table 1. DPPH radical scavenging activity of CHEE.

Rersen Concentration Inhibition rate
(ug/ml) (%)

CHEE 0.1024 26.82 + 0.07

0.512 3425+ 0.25

2.56 66.21 £ 0.35

12.8 96.99 £ 0.13

Ascorbic acid 0.512 19.79 £ 0.23

(Positive control) 2.56 80.38 + 0.21

12.8 97.59 + 0.16

radical &A% 0] Z}Z} 26.82, 34.25, 66.21, 96.99% 2 L E}
U 50% 27 =5 YEY = ICsx gho] 1.52 ug/ml2 %A
Y Z2F o2 ARRSE ascrobic acid, & vitamin C&] I1Cso ZH¢l
1.53 ug/ml9t FARE AL £ &S Hol wj-g 73k g
AeHsS B 93RS 8¢18HgtH(Table 1). 0] %A] Sokkar
Fol e A9} A S EAEAY BAel 3
he wgou B B RN o £ $4E Ueh3)
E]- [24]. O]Q]- Z+o] DPPH radical scavenging activity 4]
< &%l CHEE7} ER3F =2 34tskso] Sjlgol wet 1
g 7182 E o A4S dobrs] 918 CHEEZ 290
A5 AE 9 A AT FE0A st o)
ot

CHEES] A E 4249 Augye 2457 2 WA
A 27F A2 BEL A= &S RAW 264.7 cellof A
EA3% A3} 0-200 pg/mle CHEE A glof 93] AlE SA4
o] dojubA] gh&E SstTh(Fig. 1A). EZF RAW 264.7
cellof th&A QI A3t AEF A FE=QAQ Hy0.5 A
3to] CHEE] ¢J3t ROS scavenging activityS £4%H 2
I Hy0, &= A2 o g3 F=5= BT ROS Aol
CHEEY] B-§ AHzlo] 93 ardo g Asfjee A2 U
et} CHEEZ} DPPH radical 5t oy} Al A3 A o] A
Hy0.0 93 F=% Ateta] AEH A B adfAo s a
A4E HeIsschFig 18).
2 PSS naw B 99 25| Nat2ol) gt
ok maAS) W §EE B BHE Lehiche Ao]
Q72 Eo) wal7o] W CHEEA 298 Gabsks
$ 7128 topu T SHYTT, 25]. ol U JEA
FUT AL WAE AT U B A 72
o] FE 5= HO-13} 11 49 AARIAQ] Nrf2o] thl
Iglo] CHEEZ} )A)s 9jakg 43t A3 6417 $9

50 ug/mlo] A& A oj o8] HO-13} Nrf2o] whafza ut
“’101 7t e AL 2 Ugylth(Fig. 10).

CHERZ} 3038 1 o3} 395 24 501
A E gotE7] 98 NO A vjA= anE &

1%,
Gl

A

JQ_Q.OOV
1%

o o o
II, F_BL oOlA
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Fig. 1. Effect of CHEE on cell viability (A), H,O2-induced ROS
scavenging activity (B), modulation of an anti-oxidative
enzyme, HO-1 and its upstream transcription factor, Nrf2 pro-
tein expression (C) in RAW 264.7 cells. (A, B) Values are rep-
resented as the mean + SD (n = 3). (B) *, # Significantly different
from the vehicle control [0, H20; (-)] and H,O»- induced control [0,
H20; (+)], respectively (p < 0.05). (C) Actin was used as an internal
control.

o} LPSE &A=& F&38 7 dj4]HZ3F RAW 264.7 cellof
A =¥ CHEE?| Ao m2 NO ¥ H3lE &4
e A3t 10-50 pg/mlo Al Ao oJdf F=9E4 <% NO
A AdleE Elon ol NO A4 @zl iNOSY| &
AR AN A 7]R18te Ao 2 YEbgTh(Fig. 2). ol2gt At
£ &3l CHEEZ} 4F3td AEg A ik ofy gt g354 &
=of gt Wols E3 Rigs Selstgitt. 3HH CHEES
Ag = INOSY T IH 2 fpoxgoz ZAAFHoY
COX-29] Wdo)= kS FX] ¢drh(data not shown).
o|Arol AME &3 C. horizontalis7} A1} g =
S EREE A 304 ASLE It e, o
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Fig. 2. Modulation of CHEE on LPS-induced NO formation (A)
and iNOS protein expression (B) in RAW 264.7 cells. (A) Val-
ues are represented as the mean + SD (n = 3). *, # Significantly
different from the vehicle control [0, LPS (-)] and LPS-induced
control [0, LPS (+)], respectively (p < 0.05). (B) Actin was used as
an internal control.
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