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ABSTRACT

Objectives : The objective of this study was to investigate the therapeutic effect of Corni Fructus 30% ethanol
extract (CFE) on the monosodium iodoacetate (MIA)—induced osteoarthritis rats,

Methods : The subjects were divided into 4 groups : Normal group (N, n=10), MIA—induced osteoarthritis control
group (Con, n=10), indomethacin 5 mg/kg treated group (INDO, n=10), CFE 200 mg/kg treated group (CFE, n=10),
Blood and articulation tissues were collected after two weeks of drug administration, Oxidative stress was analyzed
with reactive oxygen species (ROS), peroxynitrite (ONOO—). And the Nuclear factor erythroid—2 (Nrf2), heme
oxygenase—1 (HO-1), superoxide dismutase (SOD), catalase, glutathione peroxidase—1/2 (GPx—1/2), Nuclear
Factor Kappa B p65 (NF—xBp65), cyclooxygenase—2 (COX—2), inducible nitric oxide synthase (iNOS), tumor
necrosis factor—alpha (TNFa), interleukin—6 (IL—6), Interleukin 13 (IL-183), matrix metalloproteinase—1
(MMP-1), and tissue inhibitor of metalloproteinases—1 (TIMP—1) were investigated by western blot,

Results : The administration of CFE showed a significant reduction of changes in relative hind paw weight
distribution. Reactive oxygen species (ROS) and peroxy nitrite (ONOO-) levels of articulation tissues were
significantly decreased in CFE compared to the control group. Western blot measurements of Nrf2, HO—-1, SOD,
catalase, GPx—1/2 showed that the CFE group was increased compared to the Con group. And western blot
measurements of NF—xBp65, COX—-2, iNOS, TNF«, IL—-6, IL—18 showed that the CFE group was reduced
compared to the Con group. Also CFE group decreased MMP—1 and increased TIMP—1,

Conclusion : Based on the above results, it can be seen that osteoarthritis is improved when Corni Fructus 30%
ethanol extract treated.
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Inflammation, MMP, TIMP
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2. N& 2

H Ao A= 1R (CF: Corni Fructus) 300 gofl 30%
ethanol 3 L& 7}3}4 011%}- =278 ALESEt 2417 94
FES /\lbﬂopﬂ‘:} FEES AN T HY FEHNE FF
A 5 § T2 Adx7|A &) A2AA 24.9 g9
oo E e &2 83240, €2 ILHE ¥F
(—80T) Husto] Ay Ao ARgslen ©]F CFE (Corni
Fructus 30% ethanol extract)2til 3}t

3. Aok

B A3l AEE nuclear factor—erythroid 2—related
factor 2 (Nrf2), heme oxygenase—1 (HO—1), superoxide
dismutase (SOD—1), catalase, glutathione peroxidase—
1/2 (GPx—1/2), nuclear factor—kappa B p65 (NF—xBp65),
inhibitor of kBa (IxBa), phosphorylated inhibitor of &
Ba (p—IxkBa), cyclooxygenase 2 (COX—2), Inducible nitric
oxide synthase (iNOS), tumor necrosis factor alpha
(TNF—a), interleukin—6 (IL—6), interleukin—13 (IL—10),
histone, S—actin ¥ 22} &A|+= Santa Cruz Biotechnology
(Santa Cruz, CA, USA)ZXHE U3}, tissue inhibitor
of metalloproteinases—1 (TIMP-1),
metalloproteinase—1 (MMP-1) 1x} 3dA:= Thermo
Scientific (Rockford, IL, USA) #3521, indomethacin,
7 mM 2,2'—azino—bis (8—ethylbenzothiazoline—6—
sulphonic acid) (ABTS), 2—Diphenyl—1—picrylhydrazyl
(DPPH), dithiothreitol (DTT), potassium persulfate,
phenylmethylsulfonyl fluoride (PMSF), monosodium
iodoacetate (MIA)+= Sigma Aldrich Co., Ltd. (St. Louis,
MO, UsA)ollA sttt T F=ks $15ko] BCA protein
assay kit Thermo Scientific (Rockford, IL, USA)ojA]
T3t tt. Nitrocellulose membraness Amersham GE
Healthcare (Little, Chalfont, UK)oJA FY3tgon,
Protease inhibitor mixture, Ethylenediaminetetraacetic
acid (EDTA)= Wako Pure Chemical Industries, Ltd.
(Osaka, Japan)oll Al -3to] AHE-8H4ict,
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DPPH Radical scavenging activity (%)
= {(ODcontrol- ODsample)/ODcontrol} x 100

ODcontrol : A|&7} So|7}7] &2 AL (HzrL) ST,
ODsample : A&7} Soizt A9 B,

)ABTS free radical AHs &%

Z 59| FAS 58 =A317] 93 ABTS free radical
/\7.]__ 243519 H?. 2.4 mM2| potassium persulfatet
7 mM ABTS&HE EFsto] A-2oA aget oA oF
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A&,

ABTS Radical scavenging activity (%)
= {(ODcontrol- ODsample)/ODcontrol} x 100

ODcontrol : A&7} Eo{71A] & AL (hx2d) TF=,
ODsample : A|&27} E°7F 3¢ 3=,
5. 39EE 855 97t
od}t
) T =

1) SHES

ZTHEE IS Qste] AEFESY 2EFE &Y FH
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(monosodium iodoacetate)S 0.3 mL insulin syringeZ
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ZHEAEE st
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A RZA WO reactive oxygen species (ROS)E &A1)
8t 25 mM DCFH-DAE =33t &, 3% =4 E ol &
3}4]  emission wavelength of 530 nm@%} excitation
wavelength of 485 nmolA 5&4 7+ZE& Fo] 0ERE 30
27 24T e B9 A2, T893 ONOO-F 5
a7 9Jatel, Kooy 59 WS Alajste] st
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6) = ZZE! Western blotting

257 ol7h By § 0.2% $8 R4 AUl 15 M
sucrose, protease inhibitor cocktail, 0.1 M DTT, 100
mM Tris—HCIl (pH 7.4), 2 mM MgCl2, 5 mM Tris—HCI
(pH 7.5), 15 mM CaCl2,& #H7IX7] buffer AS Y2 &
tissue grinder (Bio Spec Product, USA)Z E23}l4 10%
NP—-40 §4Z H7IstAth olF ice flolA 2023 A
2%, 12, ooo rpm o2 227t AHZ N A A2dE 29
ASHE stath & 47 Yol AAE a JF2
EZ9 10% NP—-407} § 3% buffer Aol & ¥ 3+ 100
uL2 buffer C (50 mM HEPES, 0.1 mM EDTA, 1mM
DTT, 50 mM KCI, O, 3 mM NaCl, 0.1 mM PMSF, 10%
glycerol) & H718] A F-HA121 F 1080422 vortexE 3%
StETh 4ColA 12,000 rpmo 2 1087 ¥4 B 3 %
& 2L = 4SAS dol —80TolA 44 ¥ 2t
st AZF el MMP-1, TIMP-1, iNOS, COX-2,
IL-6, TNF—a, B-actin 52 @Hd ddS ZA317] 8|
10 pg? @RS 8~15% SDS—polyacrylamide gel& ©]
g35to] A7|9% F, acrylamide gel&
membranel & o]EFA|ATH 1 th2, membraneo] Z+ZFo]
1z} antibodyE 2|3t 4Co)|A] overnight A7l Tt

nitrocellulose
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PBS-T& 6&utth 53] A|&sta, Zkzk A 2d 12} Ao A
£5%= 23 34| (PBS-TZ 1:30002 34 3 AM&)E A&
st Ao 2417 ¥h-AIZ] &, PBS-TE 680ttt 83 A
3}t 183 enhanced chemiluminescence (ECL) &
Ao =ZA7] th2, Sensi—Q2000 Chemidoco] ZHFA|A
g 2ES 3013t & ATTO Densitograph Software
(ATTO Corporation, Tokyo, Japan) Z2Z2I1HLS ARE-3}
g bandE A=A,

6. A4

RE $£Xe FHLY EZHUAE A OH, SPSS
(Version 22,0, IBM, Armonk, NY, USA)E AME3}o]
one—way analysis of variance (ANOVA) testE AME3H 3
least—significant differences (LSD) test® AFEZAHAS A
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Fig. 1. Scavenging activity of CFE on DPPH and ABTS free radical.
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Alste  ZF F 7FY] FHEAfolo] diet FAA fY4ES
p—value < 0,054 HZ31%ct,

.2 3
1. DPPH 2 ABTS free radical £2A% &3

CFEY sHishs2 =A3517] ¢3 DPPH 9 ABTS free
radical 2A% & =%35t9 . DPPH free radical &A% &
4 A3, CFEY ICs #2 34.10 + 3.35, EEEHQ
L—ascorbic acid®] ICsp = 1.66 + 0,012 S A}
CFE9] ABTS free radical £24% &4 A1}, CFEQ ICso gt

2 66.78 + 0.30, EZEAQ L-ascorbic acid®] ICsy Zr
3.39 + 0.0822 A=t (Fig. 1).
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e

2. A%

25 SEFY 7|7 5¢t ATy WIS N+ 60.30 £
2.01, Con 58.94 + 2.29, INDOT 61.86 + 0.83, CFE
T 61,50 £ 1,7622 ZF 7t {9432 vehtA] gt
Alo| A F e 518 HF NZ 40.94 + 5,92, Cond 38.88
+ 5.57, INDOT 39.39 + 6,30, CFEZ 40.39 + 6,422
2 ZF 27§94 YEHA] gttt (Table, 1),

24

Noly A%

N

3. SidE] A5 Fs S4 23

sicke] AF Foht BWAGL U SR A, % 5
79, 149, 219 F 49 ST A2 ek A
25} H8L 10002 S92 o), FBFC] 2% F 2 29| 4
94 sicke] A% 25he) WEHE 243 A Condk 204.09
+ 12,43, INDOZ 142.05 + 9.85 (p<0.001), CFE#
147,32 £ 3,40 (p<0.001)2.2 INDO+#, CFEZ 2% #2
A ast AFS terisint (Fig. 2).
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Table 1. Body Weight and Food Intake

39

Group Initial body weight (g) Final body weight (g) Body weight gain (g) Food intake (g/day)

N 297.88 + 4.26 358.18 £ 5.31 60.30 £+ 201 40,94 + 592
Con 286.67 + 5.54 345.61 + 7.60 58,94 + 229 38.88 + 557
INDO 289,50 =+ 3.25 348,07 £ 2.56 61.86 =+ 0.83 39.39 £ 6.30
CFE 282,17 + 5,25 343,67 + 521 61,50 + 1,76 40.39 + 6.42

N ; normal rats, Con ; MIA—induced osteoarthritis rats, INDO ; MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body
weight, CFE ; MIA—induced osteoarthritis rats treated with Corni Fructus 30% ethanol extract 200 mg/kg body weight, All data are

expressed means = SD, n=10 rats per group.

300 4

250

200 A

150 -

Weight Distribution (%)

100

-1weeks Oweeks 1weeks 2weeks

Fig. 2. The changes in relative hind paw weight distribution in
MIA=induced osteoarthritis rats.

N ; normal rats, Con ; MIA—induced osteoarthritis rats, INDO ; MIA—
induced osteoarthritis rats treated with indomethacin 5 mg/kg
body weight, CFE ; MIA—induced osteoarthritis rats treated with
Corni Fructus 30% ethanol extract 200 mg/kg body weight. Al
data are expressed means =+ SD, n=10 rats per group.
Significance: *p{0.05, *p{0.01, ***p{0.001 vs. MIA—
induced osteoarthritis rats by student LSD test.
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Fig. 3. Oxidative stress biomarker in articulation tissues.

ONOO-
(fluorescence/mg protein)

434 AEF A uloloutA 54 A3}

t5l5 AEH A ub# el ROS, ONOO & &
Z272% 43}, N7 84,310 + 24,957 thH]
Con-& 168,978 + 22,555 (p0.01) 2.2 {-9]}A Z7}38t
Fom, INDOT, CFEZS ZH2F 89,054 + 24,521 (p<0.05),
99,705 + 15,335 (p<0.05)2=2 {FJslA #AsIHT
ONOO & =43 Ax}, N7 23,460 + 3,035 ti8] Cond
£ 36,425 + 1,397 (p<0.001) 2.2 §9latA Z7tstg o,
INDOT¥ CFEZ2 Z+Z} 23,654 + 1,595 (p<0.001),
28,196 + 574 (p€0.01) 2.2 &2l51A Z43t4 (Fig. 3).

oX
ok
8
=
=
O
7]
T

40,000

30,000

ek

20,000

10,000

N Con INDO CFE

Oxidative stress biomarker reactive oxygen species (ROS) and produces peroxynitrite (ONOO—-) in articulation tissues. N ; normal rats,

Con ;

MIA—induced osteoarthritis rats, INDO ; MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body weight, CFE ;

MIA—induced osteoarthritis rats treated with Corni Fructus 30% ethanol extract 200 mg/kg body weight. All data are expressed means *
SD, n=10 rats per group. Significance: "™p{0.01, *p{0.001 compared vs. normal group and *p<0.05, *p<0.01, ***p{00.001 vs.

MIA—induced osteoarthritis rats by student LSD test.

Cond-2
H, INDO#, CFE#2 Z+ZF 0.83 + 0.04 (p<0.05), 0.93
+ 0.03 (p<0.01)2.2 Conw thH] {234 =75t

HO-1 &% A3 NZ 1.00 £ 0,06 tH] Con2 0.82 +
0.03 (p0.05) 2.2 {9314 Z4stgon, INDOF, CFEZS
Z+z+ 0,90 + 0,08, 0.84 + 0.032E Con HH] Z7}5t=
%ol Vet SOD &4 Z3, N+ 1.00 + 0.02 tiH]
Con?& 0.88 + 0.01 (p€0.001)2.2 {ol5lA ZAsHe
o, INDO#, CFE#2 Z+ZF 0.95 + 0.01 (p<0.01), 1,02
+ 0.02 (p<0.001)22 Con- WiH] F2l8tA 75ttt
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catalase &% A1, N+ 1.00 £ 0.06 8] Cont< 0.60 =4 A3, N+ 1.00 = 0.10 4] Con?& 0.78
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.01
Z

+ 0.04 (p<0.001)22 Fo3tA FTAsE o™, INDOT, (©€0.01)2.2 {olatA AstE 2, INDO#, CFE Zds
CFEZ& Z+Z+ 0.79 + 0.03 (p<0.01), 0.91 + 0.03 Z} 0.89 + 0.01, 0.91 + 0.0222 Cond HH Z7}8t=

(p€0.001) &2 Conz thH] f+o3HAl F7FstSiTt. GPx—1/2 o] et (Fig. 4).
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Fig. 4. Expression anti—oxidant enzyme in articulation tissue.
anti—oxidant enzyme Nrf2; (A), HO—1; (B), SOD; (C), catalase; (D), GPx—1/2; (E). N; normal rats, Con ; MIA— induced osteoarthritis

rats, INDO; MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body weight, CFE ; MIA—induced osteoarthritis rats
treated with Corni Fructus 30% ethanol extract 200 mg/kg body weight. All data are expressed means * SD, n=10 rats per group.
Significance: *0¢0.05, #p{00.01, < 0.001 compared vs. normal group and *p<0.05, **p<0.01, **p{00.001 vs. MIA—induced

osteoarthritis rats by student LSD test.

6. HEZA Y d=A P urgdaf B INDO<, CFET-2 27} 1.35 + 0.04, 1.03 £ 0.04 (p€0.001)
_ o7 Con:rL tjH] CFEZo] f-&JsHA Hadhe 2AS Ittt

1) NF—xB —lkBa EEY A W 2A
) NF=+Bp65p, pinBa S5 HHZ Lot p—1kBa 2% A7 NZ 1.00 + 0,04 thH] ConZL 1.26

A Z R o)) & =X o)z}el - — = _
tAzA oA FFA AU NF-kBp65p, p-IkBas + 0.06 (p€0.01)28 SoJ5tA Z7}stgden), INDOZ,

=25] _ 27 Ay B
=78stsirt. NF-rBp6op 548 A3, N 1.00 £ 0.10 M cppgo 2zt 102 = 0,05 (p¢0.05), 1.03 = 0,10

S =X + o7 295l Zrlstae ! N )
Con> 1.48 + 0.06 (p0.00) 22 A /A, (0 05)0.2 Con Bl RI5H Bo59TH (Fig, 5).
(A) (B)
NF-kBp65 | — = pixBo [ M S S |
Histone | NS A S S IkBo | S e " |
= 15
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15 4 it b i
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z I 2
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= VO.S*
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0.0 0.0
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Fig. 5. Expression inflammation—related proteins in articulation tissue.

Inflammation—related proteins NF—« Bp65; (A), p—lx Ba ; (B). N; normal rats, Con ; MIA—induced osteoarthritis rats, INDO; MIA—induced

osteoarthritis rats treated with indomethacin 5 mg/kg body weight, CFE ; MIA—induced osteoarthritis rats treated with Corni Fructus 30%
ethanol extract 200 mg/kg body weight. All data are expressed means x SD, n=10 rats per group. Significance: ”p(0.0S, ’"‘p( 0.01,
5 ¢ 0.001 compared vs. normal group and *p< 0.05, **p< 0.01, **p{0.001 vs. MIA—induced osteoarthritis rats by student LSD test.
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2) COX=2, INOS, TNF—a, IL=6, IL-15 EZ54 Chtzl

=] =
2512 2

HARA W GFA di7felel COX-2, iNOS, TNF-a,
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