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Inhibitory Effects of Complex of Mulberry Extract on Degenerative Arthritis
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ABSTRACT : Complex of mulberry extract (CME) is composed of extracts of mulberry (Morus alba L.) fruit, mulberry
leaves and black beans (Glycine max (L.) Merr.). In this study, we investigated prevention effects of CME on degenerative
arthritis. The SCs, value of DPPH radical scavenging by CME was 158.49 + 11.35 pug/mL. We found that CME significantly
reduced the production of nitric oxide (NO) and protein expression of cyclooxygenase-2 (COX-2) in RAW 264.7 cells which
were activated by LPS. Experiments using animal model of degenerative arthritis showed that CME (400 mg/kg body
weight) inhibited the production of TNF-a (77.5%) and IL-1f (95.0%). Furthermore, it was observed that CME reduced to
85.9% of paw edema induced by carrageenan. These results suggest that CME could improve degenerative arthritis.
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RIS 9t} (Lee et al, 2011; Carey et al, 2003;

Eldd#EH  (degenerative arthritis, degenerative joint
disease)o|#F ZHHA (osteoarthritis)o 2= 3P <Ak, #&
718, §34 a4, Hvh AdFao s dWsks AeE e
v xte] titkre w312 Qe ES Heshs Ao
P R AT 9 TS Fdste Atoltt (Chang er
al., 2005; Kraan and Berg, 2008; Yeom, 2013).

A4S 2 552 olg}7)EAt (arachidonic acidyS 718 =E A}
2314 cyclooxygenase (COX) X+ lipooxygenase (LO)I
o3| A== Z22EFTd (prostaglandin) ¥ FIEZ|
(leukotrieneys} 72 AJZ|EAEZ, TNF-a 2 IL-1pS} 722
ARl EZICl NO (nitric oxide)?t 7S A-frEt)d Sof <3|
dbA gt} (Mandhane et al,, 2011). A7EA] dEiz 95
2 559 7S AEEFe R 15k 5|2EI (histamine) R
719 (kinin) ¢ WEE AL, 2AEH T U

A= Az 4, 95790l €7%F 571 5,

Sud’ina et al., 2008; Pecchi et al., 2009).

Hadadge] Au5e 59 45 BEAE ol8sto
Ao} Gduks AA, gut AAle, Aad d¥s, oy
AFs, AF3dd A& 22 5753 AF57) o]FoA F
Zo] ohd g FE Qo] FE o] Fo|Ft} (Castaneda ef
al., 2012). EBABFELH XBARE A& 2ol = oAl
Eolu =3 (acetaminophen)®} 72 ZFIF-A|, ibuprofen
indomethacin® 72 H|2E|Zo]=4 &HA| (non-steroidal
anti-inflammatory drugs, NSAIDs), #+d ulol] FARS= 3]¢
FE22F (hyaluronic acid) 2 ZH|Z0]|= (steroid) 5°] J ot
AEGH7T AAAOIAY T /s, RNk, WA A
o}3} So] FAkgo] Wol WyE W Ut} (Laine er al., 2008;
Boer et al., 2009; Bdouet et al., 2011).

A= UL (Moraceae), U (Morus)ell £3h=

WU (Morus alba L)2) G2 9T, 42 e S4lo)g)
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I= B A= tE 2E9) 1§ cyanidin-3-glucoside
9} cyanidin-3-rutinoside®} 72+ EA|OPA  (anthocyanin) 7l
B AA g geFst f714k E8]3= (polyphenol) 5©] Th
2 3axo] Ak (Park er al, 1997; Kim et al., 2003a,
2010). A7 Lzl ik gy Tlseddle 39
= (Kim et al, 1996), &3tsl, =34 (Lee and Bae,
2011), YAAAAIA] (Lee and Kim, 2008) &3 S5o] k.

e BTl dlomx A e AYPes EHTh A
Holl= kaempferol 3-(6-malonylglucoside), chlorogenic acid,
quercetin 3-(6-malonylglucoside) & rutin 52| Zg]#HEo] o
2 ShiEo] At (Katsube ef al., 2009). A7 L&zl
qhe Ay 7l5Eod= d9= (Kim and Jeong, 2006),
g4 Bae and Ye, 2010) B 7FEE (Kim e dl,
2003b) &7 5ol St

A (Ghrcine max (L.) Merr)e % HAdFoz
2olH o2 259 vls] 5 XS 2 daidzein ¥ genistein}
22 isoflavone®] THF FHi= o] ARt o] Blal] e
Alopd s o] 3313 Ut} (Oh et al, 2002; Kim et al,
2006). @A7HA LR AMelefe] A2 7lsEole 9
=4 (Kim et al., 2006) 2 =914 X% (Shin ef al.,
2001) &3} o] St

A8 AFEFE 2L 7
He BI7F FHold 32Fe] A
4 2 AeErT H3AHEA
Zke] NO 44 2 COX-29]
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1. ARIKFEERUC| M

AR} (Morus alba L= A2PEE Fokit 57144189
Al 1kg T8I A AHE 2F8 718 ol&st
o] 700 rppm& = SEZF | F BAE A Foll 3
(WV)2] 40% olehE FEHoF 50TColA 4r]7h F 33] F
23k e Wzbekal 0.125mm (80 mesh) 22 ZE|olE
28 AFHE ARES] oFstal of7]olA e ofzels o
Al o #}2](Whatman No. 2)5 ARt Ao sigint. o
71 oJAS 60ColX 60 brix7bA] 7% w8k o714 &
R FHNS FAUZSI A FEEES 1132g F

St

=
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2. MAFEFUO| M

A FEES JYE HEEE FoE FU7IsAEA
1 kg Y3t ohet 2ol Azt 4aS BATE AlF
T 50C, 2477 A=A 2)F8 B71E o838k 700 rpm

Dol 4ul=F (wiv)el 50% oflek
& pgaAoz 60TCoAA A7), Z 33] FE3 oS Yrlsla
0.125 mm (80 mesh) 742 €|l AEae A3t
o oJFstar of7jolA] AL AFHHE ThA] o] FA] (Whatman
No. 2)& ARg-ste] st dojxl 60ColA 30
brix7FA] 749t 5L o714 Lozl 5 FAAZSN
34 76.4 ¢ =T}

=

==8nulo.
TETa2=

3. MeEIFERU| M=

AEE (Glcine max (L) Merr ) FE2E52 AZEE A9
FFEFAAM 1kg TH8I Tt o] A=zt A
e E M T AEe] 4 (wiv)el 30% oflehs 8
o= 60TCoHA 4AIZ}, & 33] FE3 ok W2zkskal 0.125 mm
(80 mesh) A <] ZH|QlE 2 28 AFEE ARESe] oJ3s)
3L 7)o A] B oS ThA] o34 (Whatman No. 2)E
AHgste] o algith dojRl ofAg 60TellA 30 brix7IAl
A TS 71A LdojRl FHAS ARSI A2
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4. Complex of Mulberry Extract (CME)2| HIZ=
dRTFEE B AEEFEE T

3 FAZ=FHE

v ou
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Mulberry Extract (CME)2} %33t}

5. DPPH Radical 2715 &3

DPPH radical 227152 Z42 Blios (1958)2] ol <]3|
APt 7t FEE A7 75 LS oE2d 02mMe] F
=2 =<2l DPPH (Sigma-Aldrich Co., St. Louis, Missouri,
USA)&- 750 uLoll A7¥starl oAl 32 A 675 pLs %
3L ZEIATE A=ollA 3087 RESSIAL 96 well plateot] ®F
Sl 200 uLE %71 5, ELISA reader (Molecular Devices,
LLC, Sunnyvale, California, USA)YE AFE-3}] 520 nm &] =}
FoA FHEE APt FHNERZLLEE EGCG
(epigallocatechin gallate)?} Vitamin CE ARE-3}%it}. DPPH
gz A (%) (1A18 J7He] S3EAE 737
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T FHE) x 1002] AakAS
HOLS 50% A= Padt 3
FEAIG Aoltt.

ki3

AREBIATE SCsoft A
AEEE pgml TR

aTo o=

6. NIZZ b

uhe-2 OAA EFQ RAW 264.7 AlES} 17F 74 2521
HepG2 Al Sl=rA| EE-28 (Seoul, Korea)ollA] HI9Le
™, M EZBYS 28] penicillin (100 IU/mL)3} streptomycin
(100 zg/mL) 2 10% FBS (Fetal Bovine Serum)& X3}3l=
DMEM (Dulbecco’s Modified Eagle Medium, Invitrogen,
Life Technologies, Carlsbad, California, USAMIX|E A3}
ATt (Bao et al, 2009). AEE 37C, 5% CO, 7oA
Bl (SANYO Electric Co., Ltd., Osaka, Japan)3}3itt.

ol

T
s by

7. M (Raw 264.7) S8 =H

Raw264.7 A|3ZS} HepG2 Al|Eo| Wik CMES] 54 =34
< MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide)HS AAIste] SAIATE (Sladowski ef al., 1993).
Raw 264.7 AIEZ 96well plated]] 5x 10" cells/wellZ H5-3F
2, 37C, 5% COCIA 24A17F Bt widsidnh. 24417
F ol wgo] AMSE WX E A AL AIRE 7t FEEE
L33k wjA S 53 5 37C, 5% COLIA 24417k &<t H)
skttt 2407 & ZF well B 02% MTTE (in PBS)S
20 LB F7rske] 37T, 5% CO2l 202 vjdriolA 34
7F &QF WAL WhE - uiAE B Ak A E

formazanS DMSO (Dimethyl sulfoxide) 200 uLZ 107+
=¢] TS ELISA readerE ©]£3ld 570 oA E35o] W

[e]

5
37

3= 43It AlE AEE (%) ME A 3w/
AR FAETE] FEE) % 1009] A& ARg-Eth

8. Lipopolysaccharide (LPS) 5+ NO Mgt EX
7+ NE7F 45 229 No9| S oAshs g
-2~ A E FElle] Raw 264.7 AlXEe) Lipopolysaccharide
(LPS)E A o= ujdlolr A== NOo eHgske &
Bl NO, 9] F%E Griess HH3-S o]&3le] =AsAnh
(Kwak et al, 2008). HA], FBSS} &4A17} sh+¥ DMEM
A2 ARg-Eled 96well platedl] 1x 10* cells/well2 A XS &
F 37C, 5% COF271004 2477531 vl 3t 244]

okro
o

452 A2 WAE 53 F CMEE 200 1g/mL
SEE APt 1M F 1 ug/mle] FE=2 LPSE 3
7¥ate] 24M7F wiFstATh. MEM Y 50 pLet GriessA oF
50 LS E33te] 102 S9F WHSA]Z) & ELISA readerS
o] &-3ted 540 mm oA FF=E SIS TE Nitric oxide 4

O

o

]
fol

264

yze
A5 (0 (115 /1 B2l FYENEES B71e)
A ke vharel FHE)x 1009 AL o] gated ek
oAk,

9. Western Blotting0ll 25t COX-29| ol =H

Cell culture dish (100mm)ol] 5x10* cellymLE Raw
264.7 Al 8l 37C, 5% CO, 204 2471 7HE<t
wlgFSt &, o] el AREE HiAE A AL FBSS A
A7F FEA e A2 XS B8kl CMES 200 18/
mL 2 1,000 #g/mLe] F=Z Raw 264.7 A3 1417+ 2]
g & LPSE 1 gmle] T=2 F712 A2lste COX-29
S FEalAT 2447F §, AIEE Lysis buffer (20 mM
Tris, 50mM NaCl, 0.05mM EDTA, 10mM MgCl, 0.1%
SDS, 1% Triton X-100, pH 7.5)% &38|A]713 4TCo|A
2087F 4,000 g= AAEET F T HES HFeAT F
dgtk FE=2 FAe 7} TS Western blottingst it 2t
welld 1mge] & TAS 10% SDS-PAGEZ #71953% &
nitro-cellulose 2ol 71 T, Blocking 58 (5% Skim
milk, 0.5% Tween in PBS)] ¥l A-2o)x 1417 w3k
%, TBS-T &89 (20mM Tris, 137mM NaCl, 0.1%
Tween 20, pH 7.4 1/1,0002-2 X3 anti-COX-2 (Cell
Signaling Technology, Inc., Danvers, Massachusetts, USA)
GHA 4T, 2477F REEAIZITE TBS-T ¢h5-& 02 33]
AHEHaL TBS-T -84l 1/2,00002 3|43 o]} A
(Santa Cruz Biotechnology, Inc., Dallas, Texas, USA)Z 7
2ol|A 1A17F WSAIZ] F TBS-T 9580z 33] A23}
3 3}sitEI]E (Pierce, Thermo Fisher Scientific Inc.,
Rockford, Illinois, USA)ES ©|-&3}o] X-rayZSol| A48l
ZF O] FUAL B-actin (Santa Cruz Biotechnology,
Inc., Dallas, Texas, USA)2] o2 ZFslitt. 7+ Tzl
Whe S Image] (National Institutes of Health, Bethesda,
Maryland, USA) Z2 73S o|g3le] A3t
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X =
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10. MIA 575 ERMMAAN SS9 KK @ CME 27501

Spraugue DauleyZ] 31| MIA (Mono sodium iodoacetate,
Sigma-Aldrich Co., St. Louis, Missouri, USAYS #& #47
Y] intra-articular injection3}. 224 chondrocyte®] metabolismE-
Asl3laL o] 2 <18l cartilage, ligament & tendon®] =4S F
HAA FAEES WA= dEE o8-St (Janusz er
al, 2001). &, AAsE = 78 9 10 "R 8t AF
300 g-350 go] BFo] F-& HAIHE 1 mL FAVIE ARE-S)
o] ¥+ (CME 400 mg/ AF kg A7), 4% (3
AT ATFA), FdUET (Ibuprofen 20 mg/ A5 kg 7+
Fo)oll= MIA (40 mg/mL)E 50 uL¥ FA}8aL Shamsoll =
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Table 1. Induction of degenerative arthritis by MIA and oral dose of sample.

Oral dose of sample/day

Induction of arthritis Groups (for 14 days) Number of animals
Treated with PBS Sham Distilled water (DW) 10
Negative control Distilled water (DW) 10
Treated with MIA Positive control Ibuprofen 20 mg/kg body weight 10
(40 mg/mL, 50 pl/rat) CME100 CME 100 mg/kg body weight 10
CME400 CME 400 mg/kg body weight 10

Table 2. Induction of acute inflammation by carrageenan and oral dose of sample.

Induction of acute

Oral dose of sample/day

inflammation Groups (for 3 days) Number of animals
Treated with PBS Sham DW
Negative control DW

Positive control
CMET00
CME400

Treated with carrageenan
(1%/saline, 100 pl/rat)

Ibuprofen 20 mg/kg body weight
CME 100 mg/kg body weight
CME 400 mg/kg body weight

G o g1 1 Ul

MIA thAl PBSE FASIATE 2447 $5H Table 19 Y}
Wl wje} 7Zro] zF 2 E A4 = CME

R s N

1447F i Aafjxl Folgke g H-Fofsisint.

T
T
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11. TNF-o & IL-1p 24MH| SH

MIARE HPH4HEE TEEES HdeE TNF-a
IL-1B sandwich ELISA kit (eBiosience, Inc., San Diego,
California, USA)S ARg-sted S8t &, 7} A58 AT
Foldk MIAFE E3HHEYE sERDS st AE 2
AR E g o2 ANl EAsHE TNF-a =& IL-1B2)
=5 ELISA kit?] AZSAPE AAG WS 383t =
ATt WA, 96 well plated] Z® T o] A= antirat
TNF-o. B2 IL-1B antibodyoll &7l EAISH= TNF-0 =
IL-1BE 4T, 2477 AFA71L ZF welle 59 AlFSH &
biotin-conjugated anti-rat TNF-o. == IL-1P antibodyS “d-2
ol 1AIZF HESAIZL & ZF well 591 MIABIAL streptavidin-
HRPE 4027 A2]3la HE2 O 2 tetramethyl-benzidine® 2
AE1o] ELISA readers ©]-83l14 450 nm®| spgollA 53

=
EE=

)y
=5 243I9tE. TNF-a =5 IL-1pe] %2 ELISA kitol] 22
Shel ¥ AZF TNF-a T IL-1B9] WX FIAS o] &
st sksH|g A o2 ETt
12. Carrageenan 7= g8¥E =229 ME % CME
47504

Carrageenan %= 53 54 282 Winter 5 (1962)
o] WhHE Z&ste] ATk &, SDAl FFE o=
Table 20 WERA ute} 7o) 7} o] MAFE 1072 st
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=
h=E= A

7}

Al A7

TEEE 1Y 18] 397 ARelsial viAe B
o] 1AIZF F Digimatic micrometer (Mitutoyo Corporation,

Kanagawa, Japan)g ARE-sle] SH5S fEshy] deo SH

FAE ZH3IAL 1% Carrageenans £33t A AF-E
100 pLe] o= S SAFo| FAtele] S5 HE5& st

AL SARE F o] S5 S SASITH

13. SAHSH =24

A AN 38 WHEEle] HFE + FF L3} (Mean + SE)E
UERYoH, SPSS (version 21) SAZ2 380 2 Student’s r-
testE ©]-831 p<0.05d wf Felgk AOo=E WPEIAL, one-
way ANOVAE A% & p<0.052] 5244 Duncan’s
Multiple Range Text (DMRT)ll 23} Z} H3Le] A
7rel freld S skt

al
=<
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1. DPPH Radical 2 Hs &3

CMEZ} DPPH #1]ZHS 50% 2A8Rs SCsihs pg/mL &
2= Table 39 YeRNRITE. DPPHE W3 <Hg3k Aa2i]
Z2A, Jhkst Edol| o) ShEo] gAlEEg isksS
Z4% o DPPH iz 235 SAWo] @ol| o]&dth
CME®] SCspate 15849+ 11.35 pg/mLo2 AN ZTo =
AHEst GdEZQ EGCG HIEFR C9] SCsft<l
624+1.10 yg/mL 2 588 +0.69 yg/mLET}H =UTh CMEQ
AFA AL, 4 2 AelEellA ksl adfo 71 E A
°2 o= polyphenol®ll= anthocyanin, rutin, quercetin

i)
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Table 3. DPPH radical scavenging effects of CME.

DPPH radical scavenging activities SCso" (g/mL)

CME 158.49 £ 11.35%
EGCG? 6.24 £ 1.10
Vitamin C? 5.88 £ 0.69

*Results were represented as mean +SE (n = 3).
YSCso; 50% scavenging concentration. 2" *'Positive control.

ORaw264.7
120 4 @ HepG2
100 - *
g‘ B0
2
3 60
s
S
3
20 -
1]
3125 625 1250 2500 5000

Sample concentration (ug/mL)

Fig. 1. Effect of CME on the cell viability of RAW 264.7
and HepG2 cells. RAW 264.7 and HepG2
cells were treated with various concentrations
(312.5, 625, 1,250, 2,500, 5,000 pg/mL) of
CME for 24 hours. Cell viability was measured
by MTT assay. Data were obtained from three
independent experiments and are expressed as
the mean + SE. *Significantly different from the
sham control at p < 0.05.

isoflavone 5°] & Zo & 7|&E9| ALE E3lo] o =g
= AT (Ryu and Kwon, 2012; Bae ef al, 2011; Oh et

al., 2002).

ul
=

2. HIEZ (Raw 264.7) SN =X
RAW 264.7 A9} HepG2oll thel CMES] Al E541S &

17] 98t MTT assays AAIBIATE CMES 559 (3125,
625, 1,250, 2,500, 5,000 1g/mL)Z 24x]7+ F<t zkzb A28k
A= Fig. 19 YeRASIEE. CMES 5,000 zg/mL A28 7
<, RAW 264.7 A 3E9 © 9042+3.11%°] o™
HepG2A| 2] AEE-L 9021 + 1.14%E oF7he] A8 Ashr}
AL 2500 pg/mLol3te] =g A Ay, MESAES
Holx] ot ol& AFoREeAA A 28] 518 o]
o] AAERT) bPHg Folnt. B8 o] CME®] U=
Q1 AL, 4 2 AEEle) AlEgkdAel #et 7)Ee] AT
(Lee, 2013; Park, 2009; Jeon e al, 2011)¢} AX|=H o]t

0]—0]_

=
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AES T4 CMES] Aok e 1% A} o = St
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Table 4. Effect of CME on the inhibition of NO production in
RAW 264.7 cells.

NO production (uM)

PBS
PBS + LPS (1 zg/mL)
CME (200 pg/mL) + LPS (1 pg/ml)
*Results were represented as mean * SE (n = 3).

**Significantly different from the negative control group (PBS and LPS
treated group) at p < 0.05.

25.03 £ 5.37%**
144.22 £ 16.48
45.79 £ 4.81*

3. Lipopolysaccharide (LPS) 7#= NO M#d2d =H

RAW 264.7 A X)X LPSE #zjsle] AYAE I+
Z3l NOE LPS A ¥ PBSE A3 S4uze]
14422 +16.48 uMo]leH LPS A2 ¥ CMEZ 200 1g/mL
23 A$ 4579 + 4.81 pME YER} SA TRl the)
3le] oF 6825% NO Al @32 HATH (Table 4).
Park 5 (2013)2 27X 49 d&eFEES 50 ug/mLe]
SEE RAW 2647 Al3o] A2jsilE W NO Aol of
44% 7r2E Rk B389tk Korhonen 5 (2005)0) 2)3hd
pro-inflammatory cytokine®|U 954 Aol 2]8] iNOS
(inducible Nitric Oxide Synthase)?] ¥&o] F71=H NO7}
e Bu|go] HAAEE ST Gl oA
CME 27} LPSZ #x=% RAW 264.7 AlXEZoA NO2| A
& AAIkE A2 iNOSe| HdS Aslste] vepd ZxEt
RPN =A='

#
1
25 1
bary
£ *
g 2 I
£
E 15 4
2 *
£
-] 14 *
u
z D
e
05 1 *
L ..
Sham Dw Ibuprofen CMEL00 CMEA00

MIA (40mg/mL in PBS, 50puL/rat)

Fig. 2. Effect of CME on the inhibition of TNF-o
Broduction. The degenerative arthritis was induced
y MIA only (DW), MIA and 20 mg/kg body weight
of ibuprofen for 14 days (Ibuprofen), MIA and
100 mg/kg body weight of CME for 14 days
(CME100), MIA and 400 mg/kg body weig%t
of CME for 14 days (CME400), respectively.
Data were obtained from three independent
experiments and are expressed as the mean + SE.
#Negative control group. *Significantly different
from the negative control group at p < 0.05.
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Fig. 3. Effect of CME on the inhibition of IL-14,
production. The degenerative arthritis  was
induced by MIA only (DW), MIA and 20 mg/kg
body weight of ibuprofen for 14 days (Ibuprofen),
MIA and 100 mg/kg body weight of CME for 14
days (CME100), MIA and 400 mg/kg body weight
of CME for 14 days (CME400), respectively.
Data were obtained from three independent
experiments and are expressed as the mean + SE.
#Negative control group. *Significantly different
from the negative control group at p <0.05.

4. TNF-a. % IL-1p K| 5H
CMEZ} MIARE: E3d8de serdod A2 Ab
O|E7}RIQ] TNF-a B IL-189] AW 2L A e &

Y= Fig. 2 ® Fig. 30 YeRiSITE &, MIAS AgstL
BATE 1497 AFog 549t 75, 8% TNF-a
2 IL-1pE 27 257+0.15ng/mL 2 1.33 +£0.25 ng/mLO]
Rom FAY ANBAR ARREHE A9 ]

2+ <! ibuprofen
o

S 20mgkg AT FAFOR 14U AFFAT A,
1.93+0.16 ng/mL 2 134+0.14ngmLS 2 w13 TNF-a
2 IL-1p FAEEHE B CMES 400 mgkg]5-2] Fof
FOR 1497 AFFAT A, 242 082£0.03 ng/mL B
0.29+0.09 ng/mLo 2 HAS TNF-o 2 IL-1f HAEHE B
Atk CME 100 mgkg AlF F4-2] TNF-o= 1.13+0.14 ng/
mLEA] T2l B8] 63.7% JAE Ao YeRdth Park
5 (2013)2 49 olgke FEES LPSE ¥F0] =4 v}
2 tRAE M s A3 TNF-0f] T3S 20%, IL-1B
1 35%01d AaAFH T Bttt 54 e WA
SolA TNF-o % IL-1B% #Z2 pro-inflammatory
cytokine HIZF7H] AEE MZ Hdsle] HIMNEE T4
3IA7]13L lymphokines} 75 THHRIAES] A4t H BHIE f
T3l PSS-S EAdslettt (Feghali and Wright, 1997,
Dinarello, 2000). ¥ 1-*¢] H3AdAEdH FERDAA CME
9] TNF-a IL-1p YA &3F= ©]&3t cytokineol] <]
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M2t

+ + + + LPS (1pg/mi)

cont PBS Thu C200 C1000
5

4 Lane

E— -

o «—B-actin

COX-2 expression (% of control)

1] 4

CME 200pg/mL CME 1000ug/mL

PBS PBS Ibuprofen

LPS (1 pg/mlL)

Western blot analysis of COX-2 in RAW 264.7
cells. The COX-2 protein expression was induced by
LPS only (1 ug/mL, lane 2), LPS and ibuprofen
(10 ug/mL, lane 3), LPS and CME (200 zg/mL,
lane 4), LPS and CME (1,000 yg/mL, lane 5),
respectively. The total protein was fractionated by
10% SDS-PAGE, and the blotted membrane was
reacted with anti-COX-2 IgG. Anti-IgG-HRP was used
as secondary antibody and immunoreactive protein
was detected by chemiluminescence. Data were
obtained from three independent experiments and
are expressed as the mean + SE. #Negative control
group. *Significantly different from the negative
control group at p < 0.05.
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Fig. 5. Effect of CME on the prevention of paw edema
in SD rats. The raw edema was induced by
carrageenan (1%f/saline, 100 pl/rat) only, carrageenan
and ibuprofen, carrageenan and 100 mg/kg body
weight of CME, carrageenan and 400 mg/kg body
weight of CME, respectively. Data were obtained
from animal experiments and were expressed as
the mean = SE (n = 5). *Negative control group.
*Significantly different from the negative control
group at p <0.05.
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