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Protective Effect of Corni Fructus Extracts on MIA-induced Animal Model of
Osteoarthritis: Effect of Corni Fructus Extracts on OA
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ABSTRACT

Objectives: Osteoarthritis (OA) is a chronic and degenerative joint disease characterized by progressive degeneration of
articular cartilage. Inflammation is a recognized and important factor of OA progression. The present study was designed to
investigate the protective effect of Corni Fructus water extract (CFW) on a monosodium iodoacetate (MIA)-induced rat
model of OA.

Methods: Osteoarthritis was induced by injection of MIA (50 uL: 80 mg/mL) into the knee joint cavity of rats. After an
adaptation period for seven days. the rats were divided into 4 groups (n==8/group): normal. control. indomethacin-treated (5
mg/kg), and CFW-treated (200 mg/kg) groups. The rats were treated orally for 14 days. Pain was evaluated by determining
hind paw weight distribution. For biochemical analyses, we measured the changes in reactive oxygen species (ROS) and
peroxynitrite (ONOO™) in the knee joint. The presence of anti-oxidant proteins and inflammatory proteins was determined by
western blotting.

Results: The administration of CFW significantly improved the hind paw weight distribution. The ROS and ONOO™ levels
of knee joint were significantly decreased in the CFW group. CFW inhibited the production of inflammatory mediators, such as
COX-2, and inflammatory cytokines, including IL-6 and IL-1B, via the NF-xB signaling pathway. The expression of
anti-oxidant enzymes, such as catalase and GPx-1/2 also increased significantly.

Conclusions: The findings indicate that CFW has a therapeutic and protective effect on OA by suppression of inflammation.
Therefore, CFW could represent a potential and effective candidate for OA treatment.
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SAE AT AT 62361664 g HET
60.11+7.60 g Indow- 60.11£7.60 g. CFW<- 6

(Fig. 1, Table 1).
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Fig. 1. Change of body weight.

Table 1. Change of Body Weight

Grou Initial body Final body Body weight
P weight ()  weight (g)  gain (g)

Normal 294.64£9.83 357.00+13.79  62.36+6.64
Control 287.33+17.06 347.44£23.28  60.11+7.60
INDO 287.1747.25  349.67£7.32  62.50+2.24
CFW_ 282.89+10.52  345.22£15.19  62.33+9.75

All data are expressed means+SD (n=8).

Normal : normal rats, Control : MIA-induced osteoarthritis
rats, INDO : MIA-induced osteoarthritis rats treated with
indomethacin 5 mg/kg body weight, CFW : MIA-induced
osteoarthritis rats treated with Corni Fructus water
extract 200 mg/kg body weight

YZal - o8l - MOj2 - ZIEIF - OjH0f - £

+

2. SCkE| Mz ot

slokg] AF 2e)
A(-1 week), 8 F 740 week), 14%(1 week
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o] AdA slige] AF Fste WiE 34
I MIA % 7d Fol&s dx2d 233.05+2L11,
INDO+- 225.19+18.55, CFW+ 227.08+15.72% 7+
= ZH f-93 Aol gtk TEv MIA Fo
149 Foll= 2T 203.71+6.98, INDO- 171.08+
15.89(2€0.05), CFW+= 165.49+11.80( X0.05) & }e}h
v INDOZ3 CFWellA Slotg] A5 Fap7t o
Z7o vls] f-o5HA sk 219 Fol= o
27 204.23+12.44, Indo- 142.14+9.86(2€0.01), CFW
= 151.95+8.50(2€0.01) & bt INDOZ3 CFW
- 25 dx2Fe vlE folaA st oh(Fig.
2, Table 2).
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AzxAe ROS, ONOO™E =Astdch. ROS
(fluorescence/min/mg protein) A= =4 Az},
o272 168.978422.5052 AAME 58,454+16,268¢]
vt} f-oJ3HA F7FsEd e (X0.001). A H=E
¢l INDO# 81977+17,632, CFW+2 85,939
£21.286% ol wlste] f-olEHAl AAag A
el 3k vH(X0.01). ONOO™ (fluorescence/mg protein)
AAFE ZAT A J2LE 37420112802 A
A 19.75122,502¢10 B3 F2)8tA F7kat RS &
A& 4 AATHK0.001). ¥ HxF<el INDOT
19,678+2,389% CFW+ 17,582+2.927 o 2ol H]
ated f-o8tA Ak wH(1X0.001) (Fig. 3).
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Fig. 2. The changes in relative hind paw weight distribution in MIA-induced osteoarthritis rats.

All data are expressed means+SD (n=8).

Significance : *2€0.05, **0.01 vs. control group and ***p<0.001 vs. normal group

Normal : normal rats, Control : MIA-induced osteoarthritis rats, INDO : MIA-induced osteoarthritis rats
treated with indomethacin 5 mg/kg body weight, CFW : MIA-induced osteoarthritis rats treated with Corni
Fructus water extract 200 mg/kg body weight

Table 2. The Changes in Relative Hind Paw Weight Distribution in MIA-induced Osteoarthritis Rats

Group -1 week (g) 0 week (g) 1 week (g) 2 weeks (g)
Normal 100.00+3.74 100.00+2.07 100.00£1.39 100.00+1.86
Control 99.91+1.86 233.05£21.11 %% 203.71£6.98%## 204.23£12.44 %%
INDO 98.65+2.17 225.19+18.55 171.08+15.89* 142.14+9.86**
CFW 103.98+3.02 227.08%15.72 165.49+11.80* 151.95+8 50**

All data are expressed means+SD (n=8).
Significance : *2€0.05, **<0.01 vs. control group and **#p<0.001 vs. normal group
Normal : normal rats, Control : MIA-induced osteoarthritis rats, INDO : MIA-induced osteoarthritis rats treated with

indomethacin 5 mg/kg body weight, CFW : MIA-induced osteoarthritis rats treated with Corni Fructus water extract
200 mg/kg body weight
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Fig. 3. Oxidative stress biomarker in knee joint.

All data are expressed means*SD (n=8).

Significance : **p<0.01, ***pX0.001 vs. control group and ##*z<0.001 vs. normal group

Normal : normal rats, Control : MIA-induced osteoarthritis rats, INDO : MIA-induced osteoarthritis rats
treated with indomethacin 5 mg/kg body weight, CFW : MIA-induced osteoarthritis rats treated with Corni
Fructus water extract 200 mg/kg body weight
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Western bloto.2 #Hdz 2o A 34ks} 4 o ZH23 e (X0.01). FdH 9] INDO 0.83+0.06,
W2 el SOD. catalase. GPX 1729 3zgs A CFW 0.78£0.072 Wz+ div] 284 ZF7}s}
stdel. SODe| wE#HE &A% A dxIe AeH(K0.01, 2£0.05). GPx-1/2 shijd utglaks =
0.87£0.012 AAE 1.00£0.03¢] ®]8le] frejHo=z At A, W 2F 0.58+0.04> A 1.00+0.07¢]
SHA s ok (1X0.01). ¥ 2l INDOT v f-23 Al Ak o (X0.001), 2L
0.95+0.05, CFW+ 0.97+0.05% ‘Hz% iy Z7)st ol INDOwoll A+ 0.88+0.09, CFW<- 0.82+0.10 =H
At Catalase H A wdzks A8 Ay iz Z7o vl f-25H S71ekATh(K0.05) (Fig. 4).
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Fig. 4. Expression of anti-oxidant related proteins in knee joint.

All data are expressed means+SD(n=8).

Significance : *£0.05, **X0.01 vs. control group and ##z€0.01, #**#X0.001 vs. normal group

Normal : normal rats, Control : MIA-induced osteoarthritis rats, INDO : MIA-induced osteoarthritis rats
treated with indomethacin 5 mg/kg body weight, CFW : MIA-induced osteoarthritis rats treated with Corni
Fructus water extract 200 mg/kg body weight
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Western bloto2 Iz ol AFA izl 0.001). FAHZz7< INDOT 1.25£0.17, CFW
el NF-kBp65, COX-2, iNOS®| w3z #+A3k9] 1.23+0.132 Hz2el 3 %ﬂ‘a}?ﬂ ZHaskod et
o} NF-xBp6s &9 ez SAsk 49 dz (X0.01, X0.001). iNOS =¥z wales ZA3t
T 11640.102 AA 1.00+0.11e1 w3 78k A, 2 13340142 A 1.000.06 ¥l
o} FAHEL INDOT 0.93+0.112 A2 -rr/]?f}ﬂ] Z7FF A (1X0.05). F8d 22 INDO
wlsl Zrasldet. sA CFW2 0.70£0.082 i 2 0.98+0.082 ool ®ls H-23HA 71:.’:': 3}
Z7o Hls) el et AHastsd ek (X0.01). COX-2 }J\-Q-‘I‘ X0.05), CFW+ 1.09£0.062.2 w2 ]
Sl BRRe 249 A3, 2T L0002 o) gashs AL wthFig 5).
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Fig. b. Expression of inflammatory related proteins in knee joint.

All data are expressed meanstSD (n=8).

Significance : *2€0.05, **p<0.01, ***1<0.001 vs. control group and #£€0.05, #¥#p€0.001 vs. normal group
Normal : normal rats, Control : MIA-induced osteoarthritis rats, INDO : MIA-induced osteoarthritis rats treated
with indomethacin 5 mg/kg body weight, CFW : MIA-induced osteoarthritis rats treated with Corni Fructus

water extract 200 mg/kg body weight
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Western bloto2 FAzANA G224 Alo]|E
7ol TNF-a, IL-6, IL-1B¢ #saks A3 2
I 22 152401702 AAES 1.00+0.041
q

dulste] foatAl 7w (X0.05). FAHE
¢l INDOZE 0.99+0.102 A2 2] ula) -3

Al ZF23hd e (X0.05). CFW2 1340112 74
st ont felaiAe shsleh 1L-6 BHFE 24
g A3, x> 1.50:0.092 A4 1.00+0.06¢]

Hgte] FoA 07 EA L3 oH(X0.001). FA
279l INDOE 1.04+0.10, CFW~ 1.09+0.10=
ol wlsted f28HA 2Rtk X0.00). TL-1B8
weEs SA% A9, x2S 1530112 A4

1.00+0.09e1 w]3ked f-ol3tAl F7Fakseh(X0.01).
At z27-¢l INDO-E 1.07+0.082, CFW< 1.14
+0.14% A= Bl FelehAl Ak ek (X0.01,
2X0.05, reps) (Fig. 6).
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Fig. 6. Expression of inflammation-related cytokines in knee joint.

All data are expressed meanstSD (n=8).

Significance : *2€0.05, **0.01 vs. control group and #X0.05, ##pX0.01, #**#¥p<0.001 vs. normal group

Normal : normal rats, Control : MIA-induced osteoarthritis rats, INDO : MIA-induced osteoarthritis rats
treated with indomethacin 5 mg/kg body weight, CFW @ MIA-induced osteoarthritis rats treated with Corni
Fructus water extract 200 mg/kg body weight
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