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ABSTRACT

Background : We studied the anti-oxidant activity and anti-inflammatory effects of Spiraea fritschiana Schneid extract (SFSE).
Methods and Results : The SFSE was prepared using methanol and was evaluated for its total phenol and flavonoid content, DPPH
(1,1-diphenyl-2-picrylhydrazyl) free-radical scavenging activity, reducing power, and effect on nitric oxide (NO) production, and
cell viability by using real-time polymerase chain reaction (PCR). The total phenol content was 212.78 g - gallic acid equivalent
(GAE)/mg and the total flavonoid content was 66.84 g - quercetin equivalent (QE)/mg. The extract showed antioxidant activity
(DPPH free-radical scavenging activity) with RCs, value of 76.61 yg/ml. The reducing power of the extract was Abs 0.58 at
250 pg/mé. Cell viability was determined using the MTT 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide assay. To
evaluate anti-inflammatory activity, we examined the inhibitory effects on lipopolysaccharide-(LPS)-induced NO production in
RAW 264.7 cells. The NO inhibition rate was 90% at 200 rg/ml SFSE. At the same concentration, the expression of pro-inflamma-
tory genes such as inducible nitric oxide synthase (iNOS) and cyclooxygenase (COX)-2 also decreased.

Conclusions : Our results suggest that SFSE is a novel resource for the development of foods and drugs that possess anti-oxidant
and anti-inflammatory activity.
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Moo 715 BAS T o] BeARA o) olg st 2
D482 FHoE I A7} AR L ek (Kang, 2014),
AgARe] AT Y TR 154 AR A 2 & oAl esjel A Al A whe TreAe 71 o)

=
ol gk A7 FED7] AZSEA $2]7) A2 RHE o] & =A% Aol EAAHAF (Reactive oxygen species, ROS)
3 $AY F2 2 ol 8T E obF s Re vk ojt}. ol& ISk, superoxide anion, hydroxyl radicalt

2B thek A=} Z7hEa Qe ARt (Cho ef dl, 722 44 tirbd FollA BAEE free radicalEZ QA
2007). Aol oF 209K59] 2AlEo] EAlslAL 9JoH, o] & Y xd, ad DNA 842 vsle] 9=, 9 3} ¢
SElvetel BASE SR oF 5000852 A& AP 3 o MEZRZS] Azt 438 op)ditty 4 o 3
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AR 84 9 959 A24sE sl €t (Song and
Lee, 2015). 95 WH&-2 QAo AA=AS Wolsr] ¢gt 7]
oA gk A &A1 oW AukdS fusial A4E 7
+ S vIE Ookst FHe s = Sttt (Jung ef al,
2014). HI7HA ] AFolr] FAESTS A B 2Hske

7HE Fa% A= iNOSeH COX-22 d#A Ath
Lipopolysaccharide (LPS)ell €&t 2% inducible nitric
oxide synthase (iNOS)= Zr¢H|2]&E

T ARE Bl dAE,
cyclooxygenase-2 (COX-2y= B5 F-HoA g5 A= ¢

st} thaF fo] wHE INOS9F COX-2& A2 AH]el
A A Fout LpS 5ol ofaiA wde] frEd v

2] NOE AJ3HAY prostaglandin E, (PGE,), tumor necrosis
factor-a. (TNF-0) 53 22 G583 Z7 E4o] ¥ Hr}

(Choi, 2009; Chae, 2004; Bak et al., 2011).
F2I W (Spiraea fritschiana Schneidy= 70|z &5}

w Syt S5 olE9] AR ooy AN U=
g9 #E0 2 Hias 52 X9 EY HS I 2 3
Al A3} Byeon 5 (2014)0] &3S nlo] wh=w wl )
7t AT 5ol Aol ERlEGon, sl AEA A
T 9 AEA7] B AT 5ol RAEPOY 19670 %0
F2FUF9] alkaloidd] 8t o]]e)] 1 7]EAdo] HHES]
BuAu vt (Oh er al, 2009; Lee ef al, 2011; Jin,

1967). T3t Spiraea 491 ZBUF (Spiraea prunifolia)®)

A% SRE 5% AN Ao} T, RS ojxeA),
al=Al, A ABA B ATARAM AREHATE Bt E
v glou), Fzghrel A% A8 U okeld olge] Wls
Bl glok (Park, 2013).

ole] & AelMe =T
o g atst &4

FEE9
IRISIN O, RAW 264.7
AAG = JEA] RE

iNOS, COX-2 23]

=ol= g

MEoA LPSE Fd d5HkeS
S w

golal7] $ste] NO AAAs] e 2
ZAFEF

Ko
=
[e]

2

=
=

1. ME 2 AR F&

2 AFA AMEE AS= FolRaE A

H F2IHE (Spiraea fritschiana Schneid)®]
A= XHH ato] Ao AREsIATE AR 2
S AAZ T 397 AL A #74 3l AJEdHE] 1
volume®] methanol (MeOH)Z 23] HHE =3 &
7] (N-1110, Eyela, Tokyo, Japan)& ©]-&3s}o] F=3+ &
=ES TZA7Ax (FD8508, ilShinBioBase, Dongducheon,
Korea) ¢+ & A3l ARSI w59 Alu5e 7 239
740 et I FER 34 3 & AP ALsielth

oF410]
3]
/\1%
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2. & Iz g 54

% ¥E& 2 Folin-Ciocalteau A<} (Sigma, St. Louis,
MO, USAYS ©]23}4] Singleton 5 (1999)2] HHS LR 4

Astel =2A3IA T A& 100 4L ol Folin-Ciocalteau *] 2F
50 (S o] 5E7F P38t Al F 20% sodium carbonate
(Junsei chemical, Tokyo, Japany2 300 1 H7}5te] ThA] 15%
b st Ax H o Loml o] SRFE F7Fs] UV/Vis
spectrophotometer (V530, JASCO Co., Tokyo, Japan)E ©]
g3te] 725mm oA FFEE SABHL gallic acid
(Sigma, St. Louis, MO, USA)E o]&3lo] 9] A
S A3t F3E TS g-gallic acid equivalent
(GAE)/ng .2 VRt
Zggy0|c skt =X
s ZEhE o= $HRS Moreno 5 (2000)°] AME-EH WS
SEalo] SRSk, QYRR SN AR 100 L 10%
aluminum nitrate (Yakuri Pure Chemical, Kyoto, Japan)
3049 1M potassium acetate (Junsei chemical, Tokyo,
Japan) 30 /45 &3+ 3 80% ethyl alcohol (EtOH) 1.24 ml
E 9o A2oA oF 4087 A sE Al F UV/Vis
spectrophotometer (V530, JASCO Co., Tokyo, Japan)E ©]
831 415 nm 3o FFEE =43 quercetin (Sigma,
St. Louis, MO, USA)S ©]&3ld F=rde] Hads 2Mdst
Aot & FPRxols e &% g quercetin equivalent

(QE)mg o= LEpfiitt.

W’ o+>||

4. DPPH radical 2Hs &3

ksl €4S 1,1-diphenyl-2-picrylhydrazyl (DPPH) free
radical 22719 (Xiong ef al., 1996YS HAsle] =439},
96 well-platel] YHFERE 3XS AR 100 L AS ¥ &
98 Zjekel Ajepo] 3249% 0.15mM DPPH (Sigma, St.
Louis, MO, USA) 818 dk-g-ol 100 L2 &8st o=
ZellA 3027 RESAIH T Hhgo] FE¥ plate= microplate
reader (Model-680, Bio-Rad Laboratories, CA,
USAYE o]&3}o] 515 mollA] 4% (absorbance, Abs)S =

Rt =A4e gre o 7o AS o]43le] EDA
(electron donating ability, %)Z 4F&3 & RCs) (ug/ml)ats

Hercules,

IS, ol RCphe S-S A7l e viaee
e s0% ATl SRS BEE Uehion], 71z 3

2F8HAIQ] ascorbic acid®} butylated hydroxytoluene (BHT)E
Sigma Chemical Co. (St. Louis, MO, USA)IA +¢ =
SA4ste] 2445 Blasislth

EDA (%) = [1'(Abssample'Astample blank)/ Abscontrol] x 100



5. 2™ 58

Reducing power ($H¢1%]) 42 Oyaizu7l AHESF WY
(1986)S ¥stod AMESIATE & AR AR BE Aok
Sigma Chemical Co. (St. Louis, MO, USA)o|A] ¢35}
ARgatsth TR 34 A8 1004491 02M sodium
phosphate buffer (pH 6.6) 100/4£ 9} 1% potassium
ferricyanide 100 £ 5 &E3sle] 50T 2087 WA H T
o] E8}Eo 10% trichloroacetic acid 100 1 ¥ THA] 105
7h A2oA REEAIZITE o] Whgfol] S/ 400 0 = 7
3 & 0.1% ferric chloride 50 45 FH7}5h= FA UV/Vis
spectrophotometer (V530, JASCO Co., Tokyo, Japan)& ©]
g3fo] 700 nm oA TFE (Abs)E ZAsle] o] Ao
2 ARSIt

6. MIZZHHQ

nhe-22 Oj2 A ZFQ RAW 2647 A2 A 2529
(KCLB, Seoul, Korea)ollA] HE<itol ALE-31990H, 10% fetal
bovine serum (FBS, HyClone Laboratories, Logan, UT, USA)
9} 1% antibiotic mixture (Penicillin-Streptomycin ~ Solution,
HyClone Laboratories, Logan, UT, USA)’} $H+% Dulbecco’s
modified Eagle’s medium (DMEM, HyClone Laboratories,
Logan, UT, USA)°llA 5% CO, 37C ZAL=Z CO,
humidified incubator (NU-5510G, NuAire, Inc., Plymouth,
MN, USA)PIA wiFsidich. Mxe 94 37|12 Aloude
AAGE & Ao ARSI

7. MEZ=E30}

FEE9 HNEEAL 34,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide (MTT)E ©]&3F B ola] =431t
AT oo Z wiYkE AES 1x10%cell/mb o] WER 96
well-platec]] #5310 24A|17F &< vljFalint. vlYgAl A4
HiRE 7j3o] AAZ = uiA] 90 1l &} FEHE 3|4 E A
25 1042 #H7Fs 5% CO, incubator (NU-5510G,
NuAire, Inc., Plymouth, MN, USA)lIA 24A17F v st
o]F 7] MixE BF AAT F Smgmee] %= EIHAA
A|Z38F MTT (Sigma, St. Louis, MO, USA) 10 /45 22
HiA] 90 120 ©F Al F7Fste] 3AIZF b widE & A AL
dimethyl sulfoxide (DMSO, Daejung chemical and metal
Co., Ltd, Siheung, Korea) 1000 & 3 7}3}>] microplate
reader (Model-680, Bio-Rad Laboratories, Richmond, CA,
USA)Z olgato] 540 mmolld E3%= (Abs)S =43l AlE
o] BEES a9} nlaLste] WEEsRE FAIEITH

Cell viability (%)= (AbSqumpic/AbScono) X 100

FE=2 st 2
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8. Nitric oxide (NO) 24M Kol

FEE NO A4 Aslass SHs] fst whe= o
2 E (RAW 264.7 cel)E ARE-3I2™, LPS (Sigma, St.
Louis, MO, USA) #g]ell &l =¥ NO AdTds &<
st7] 98t 4717 wigE AEZE 96 well-plateo]
1x 10%cel/ml ©] W= BFslar 24X)7F wjksidict, zh vt

7ol FEEE FEES A & ASEE 1.0 ugm 9
EE7F HES LPSE FAIAE Ee LPSE 9= A|E]slo]

24717 Fot nekslATh, Al ERIY A5 100 02} Griess Al
¢} (1% sulfanilamide, 0.1% naphthylethylendiamine in 25%
phosphoric acid) 100 (4 & &3l 96 well plated|A] 10
E7F 9b-&A1Z1 & microplate reader (Model-680, Bio-Rad
Laboratories, Hercules, CA, USA)S ©]&3l> 540 nm oA &
F& (Abs)s F7g3le] NO A8A&-S LPS A2 7-¢t 1]
wale] ME-EZ FAISIATEH

Inhibition rate (%) = 1-(AbSqmpie/ AbSeonar) X 100

9. RT-PCR

mRNA Follxe] @5 A4 bio-markerd] iNOS, COX-2°]
WHGEE ERIS] fl8le] RT-PCRS 313iTh. RAW 264.7
AIEZE 6 well platedl] 1x 10°cel/ml 9] BE=Z ¥5351] A|8S
FEHEZ AEslal 2447 28] 3 Total RNA Extraction Kit
(Intron Biotechnology Co., Ltd, Seongnam, Korea)S ©]-&35}<]
RNAZ #2|3150th. £2$F RNAY] =5 Z7g3te] gaial
o, o]5 o]83ly cDNAE S T template® ARE-51]
iNOS, COX-2 +ZAE polymerase chain reaction (PCR,
SC200, Kyratec, Queensland, Australia)d™H 0.2 Z-ZE3}t}

Glyceraldehyde 3-phospate dehydrogenase (GAPDH) -7
Z}Z internal controlZ ARESIATH 7z} PCR AHEEL2 1%
agarosegel (USB Co., Cleveland, OH, USA)S ©]&3}o] #
71953l ethidium bromide (EtBr)E ©]&3l] UVallA
image analyse system (FireReader, UVITec Cambridge Co.,
Cambridge, EnglandyS ©|-8&3lo] HAFEE 1s13th RT-
PCROl| AMg-3F primere] @714 €2 Table 134 72t}

Table 1. Sequences of primer used in real-time PCR analysis.

Name Sequences
iNOS Forward 5'-CCCTTCCCAAGTTTCTGGCAGCAGC-3'
Reverse 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3'
COX2 Forward 5'-CACTACATCCTGACCCACTT-3'
Reverse 5'-ATGCTCCTGCTTCAGTATGT-3'
Forward 5'-CACTCACGGCAAATTCAACGGCAC-3'
GAPDH peverse 5'-GACTCCACGACATACTCAGCAC-3'




10. SAA2I

RE 4L 33 ukE slod HAgk £SD. n=3)C%
Uelgilom, FAIAE = Statistical Package for Social
Sciences (SPSS, wversion 22.0, SPSS Inc., Chicago, IL,
USA)E ©|&3}o] one-way ANOVA #4& A3 &
Tukey (1949)°] thH|wHdGY S A&t Fo8E p<
0.05 FEollA ATk

=%

ol
=<

oE

21}

=l
ke
e}

1.

Ob

[ 80| et shiksl &M

HsAy sigES 2270 g £xEo] e 22 ARt
9o UEA OdFd Fx¢ EAFES 7. s
phenolic hydroxyl (OHY71& 77| wj<zel Treldx]sd At
Aol Agate] tikst Ael7lsS 7HE AoE dEA 2l
o] 715N vl T3 AAZITE (Park et al., 2007).
ek olefg AEfH HlEd 3EES @<ed phenol,
phenolic acid%, phenylpropanoid® 2 flavonoidf 52 =
o EREE s, A, s, 39, FX4A, A
g B gy o] 33t e AoE HAEA 3
(Azuma et al., 1999). ©|2} TAle] EgjdEd &3 EhE
wolee HiEA 24T MARH dAkskeS HIES g9F,
gy 27] a3t et slon, /A E STt
EAY e vde A7t 289 EAL Yt (Sun e dl,
2002; Kawaguchi et al., 1997).

2 AFolMe Ao £ sl sike 2 ZEt
wol= ke 747}t gallic acid®} querceting Ao
o 435 vehlilen 34 A= Table 29} 2t}
W FE2E9 & d=33e 212.78 1g - GAE/mg 9]
Uepllon, STtEieo|= k] 79 66.84 1g - QE/mg 9
S YERSIT. Fde Arige)] &ske dAVE FEE
A 259.6 pg/mge] Hm S TRtk HollA gy
o] F2 HE S ERIsIoH, AHHoR =2 HE &
FE HEE o =2 skeS YEATE (Hyun e
al,, 2007). °]= Kim 5 (2004)°] @4t3184-S el of
L2AES AT AFME 200352 g2 EolA ZPdE
o] Figo] FEtHolE Huh WS FHINAL, s &
o] B AEo] gFE EFER o= S JEPS 9l

R
[¢)

pu
.

stogx =2 EEHs 9o o8 g a9E 2y
Roz AlgET
H¥EZQ ksl &4 EF=E ascorbic acid, a-tocophenol

59 HA &2+31A 9} butylated hydroxyanisol (BHA) 2
butylated hydroxytoluene (BHT) 52 34 &iIsiA7} o] &
H glon) M sRBHAIES ditslgoe] vlua vl 3y

sl A= A Ba g A Holdd, SR

34

Table 2. Total phenolic, flavonoids contents and DPPH radical
scavenging activity of the methanol extract about Spiraea
fritschiana Schneid.

Total Total
phenolic flavonoids
(g + GAE"/mg) (118 - QE?/mg)

DPPH? RCs"

Sample (ug/ml)

Spiraca fritschiana ) 7 . 1 53 66.84 £9.51 76.61 % 2.35

Schneid
Ascorbic acid _ _ 5374006

Butylated
hydroxytoluene - - 15.66 £1.16

Mean values £ SD from triplicate separated experiments are shown.
YGAE; Gallic Acid Equivalent. ?QE; Quercetin Equivalent. *DPPH;
1,1-diphenyl-2-picrylhydrazyl radical. ¥RCsp; Extract concentrations,
which show 50% activity of DPPH radical scavenging, were
determined by interpolation.

o

ore.

Ao & fitia B EEE Itk (Branen, 1975). Lee
2015y Els i TAUAE ezl At
Hgy oz W gle s hlslass veplH,
o]#g Zgjulzol| &k iR wolEE BT S 89
Hog AATOZA JAT E P a3t vk AFe
vl Qi ol ¥ Ao oM " F dE ¢ ZFkn
rolE g 7R FAksE S gBAHoR 2ol
DPPH (1,1-diphenyl-2-picryl hydrazylys 712 = o]-&&}o]
ZIPE 250 ksl 84S A AlF gig
Aksl A& DPPH free radicale 50% A=t =
A& FE RCE E7EAth Fduby F
76.61 pg/ml ©] FZ=oA RCspte YERNNOH, tl2o =2
ARE-E ascorbic acidolAE 537 ug/ml, BHT 15.66 pg/ml 2
FEOA RCspkS RIS (Table 2). 2 F25
< 2 Hlslle W oF eI =] RCsak Zols
S

=

ps

=
(¢

ol

e

o o o

8
=
=

)

¢

£ [

= = [e]
FEEYS

80%2] radical 275S 7R Ut HuEom B A
235 ppme =z ALEIAE A5 F 70ppme] FEolA
50%2] radical 75 WEhHO] 7IBF A =3}e] its)

o S 7L S ERlEit

sioley

[e]

R

2742 700 ol A ferric-ferricyanide (Fe* Y& gHEo]
ojsled fElEt]dS HYBA ferrous (Fe?)2 %
dAHS TP weE yEhd Zleltt (Sa e dl,
2010). 12 4 A5 webA Zol7) L B Wk
ol we} Aolste], AiAel el

E40o] Ut} (Lee et al, 2008). 3
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Fig. 1. Reducing power of the methanol extract about Spiraea
fritschiana Schneid. Mean values + SD from triplicate
separated e (j)erlments are shown. *Significantly different
as compared with control by one way ANOVA-Tukey’s
test (p < 0.05).

-500 pg/mb == ARl IES SHT A A8 =
} okl whEt Abs 0.13-1.8% F3%= #hel % F24
o= F7kehe 21 SRlskinh (Fig. 1). °l= 100 ug/ml &
ﬁﬂH 2208 ARRE BHT (Abs 0.77)¢} ¥laws)] ®oks
o oF 50%4=e] Sgs el ov 54 freEds &
= Zéxﬂa}ﬂ Bz %%%O < RIS W =2 GE
2 g7hen, ojHrh AFES] 50 sg/mle] FEoME AR

tizte] ZH} Abs 0.18, 0234 22 Yepd oz H)wA
E st 2E 7L kAl AZEETE Kang 5 (1996)

o wk=Z® phenolic acid % phenol’d ol 2lste] Yeht
= kst 280l A7 He Ao] HAkgelsolw ol
E4E o] & A= @7\}6“3‘4‘—5‘01 Ethe d7ES
£ WEEsh vb Qi) webd, A7) Aaks s FEE
sreE 2 mE hakw) @aksl 4371 4—9_— AAAL 714
= ZA3}E Alsdrh

WEE

3. Nitric oxide (NO) H&X{oll &tdd U MIEZ

Nitric oxide (NOY= 4843 (reactive nitrogen species)
o] S H I5WEY] FoF QAR dHA Aok
ol21gk NO°| el aaE AFal7] fAste] mhe-2 v
AEFQ RAW 264.7 Aol LPSE ©lg3to] NO A8&
sk OUJ] FEPUT FEE8 FEEE AEste] NO A
AAEES ERIsISITE B3k, NO A A7t Al 2=/ 7]
¢rale= A g1&t7] f18te] MTT assayS ©]-8-3to] A3
ANEE AT A AESESEAH
(Fig. 200 pg/ml 9] FEZ RAW 264.7 A3
o =

E 10
e EE oM A2l *E °ﬂ 05]60]:_2_ il
7'<]7<l

lO >,\I

10 - 200 pg/mle] %=
Fig. 2Be} 7] &
%2 NO A/d 41l

i ?4?4 OF“%
At FE2E 10 oyl 5

o L

oA oF 60

el siist 2
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S
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S
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ug/mz
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3 B
£ 120
=]
<
¥
z 100 =
£ .
S 80 .
=]
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S 60
3
2 40
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2
£
= 0

10 50 100 200

ig. 2. Effect of methanol extract about Spiraea fritschiana
Schneid on cell viability (A) and NO production (B)
in LPS-induced RAW 264.7 cells. RAW 264.7 cells
were treated with Spiraea fritschiana Schneid
methanol extract and LPS (1.0 zg/mé) for 24 hr. NO
Eroductlon was determined in culture supernatant

y Griess reagent. Mean values + SD from triplicate
separated experiments are shown. *Significantly
different as compared with control by one way
ANOVA-Tukey’s test (p < 0.05).

!
Q9

90%2] =2 NO
Ae AHUE

AFom, HF F 200 g/ml o)A
gAEeS UehiS E} Jung 5 (2013)°]
A FE=20 LPSell oJall A nitric oxide A/dA5] B4l

FE oEHom o) gasks AL ¥l aiglon,
100 ﬂg/mﬁ °l icf%—t— o} 80%, 50 g/l @] EEOAE oF
=Ha = uEl
dHe Q?_]O]'ME]’. U}E}‘H 7—4'212}'1/}—,— 7‘1‘3‘4 7]_ =715}
o Wek NO AAAES =77t sl oz o]2 olgst A
AE S A= B o] 8715AS Bolskin).

(<= aXe]

2

arachidonic ac1d§l'?—E1

A= PGE,= €33 %—a%“ﬁ 5



== 1

FE Aoz d4#HA du (Namkoong et al., 2015;
Yoon et al., 2014). Z, iNOS$} COX-2¢] L&EZ71S <A
she A AHS dAlsks A ot ol & A+
oA LPSel o8 fE¥ iINOS9 COX-2 wHale] o]
ZIE 225 3 JA5S #elE A RT-PCRE ©]

SEO
kS

&ote] 2 WA EE It AP X T M=
AEES 7I1F0= 1-200 gl o] == Ao, A
47} INOSSF COX-2 BF IdAFE oo wd=r| 7+

23 2}010} 1t} (Fig. 3). RAW 264.7 Aol 9% ==
SE Agsidon, A7 L FAETe} Blast

2]3]
S o INOS9‘r COX-2 B5 =& u}

2 fo

1S RISk 18

U, 928 5T Az FRIIE FE2E A HE Y

A5 gelalglon cox-29 waAIS vsle] iNOS 4

oAz so] e AL sl iNOSe AS A&

10 pgmt F=2 AP & A8 A7} vaslts tc}]
°F 20%8% U HAlsS HATh ol AR st S7I8H
o] w2} F213 iINOS 2 SAlsS ERlslen HFse

200 g/l o] A AR AP o] oF 45%4 =]

A oJAlse Ssknh ol W AT NO Y 2o

A= FE i AR SHo RN ARt FEES
iNOS-NO x4 AR2E Axtke Z1s gelsislth. COX-2¢]
e AR FEES 1-100 ggml 2 APs9S

g BAGA S YERA] kot A%—%E 200 pg/ml =
A A] FAEE o) oF 20%2] HE JATS A
HE s % AgAl INOSeH COX-2& HL&]@WLO H]M}ME
o 2§ =S| AT ZpolE eI 7] A3E Oh 5
(2014)0] AEE BRI 9E FAL Fels Ao}
w3l W B 998 250 uml FEE AFA] oF
90%°] NO A &4 ERIsen, INOSe TS
32%7F A HJ e COX20] ¢ JAE AT
PALk. webA, TR Y-S 95S sk gt AllE
7}L Nosz} 1NOS° ZA31= WAUZS R JAZEE 7t
= Felalsie}. B Apdim A7) Al Aot
U}iﬁmi XLZJH*LH F=EE NO A 94 &3+ COoX-=2
9 HroheE INOS 2ol 7]Qlskes e o2 AlsE T

T
T

ok
=

2~

Jeoung & (2009)2] E=FolA HA INOSE A|E ol &
A ARt ek 739 9@l A7 Bt B ko] NOE
Al | AsmiziAle] AHde EXTe RN A5
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Fig. 3. Effects of Spiraea fritschiana Schneid on LPS-induced
iNOS and COX-2 protein expression in RAW 264.7 cells.
Mean values£SD from triplicate separated experiments
are shown. *Significantly different as compared with
control by one way ANOVA-Tukey’s test (p < 0.05).
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