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Schisandrae Fructus (SF), the fruit of Schisandra chinensis (Turcz.) Baill., is widely used in traditional
medicine for the treatment of a number of chronic diseases. SF extracts have been recently reported
to attenuate the inflammatory responses in SW1353 human chondrocyte cells in in vitro and mono-
sodium iodoacetate (MIA)-induced cartilage degradation in in vivo osteocarthritis (OA) models.
However, their protective and therapeutic potentials against OA in primary culture chondrocytes and
animal models remain unclear. Therefore, we investigated the effects of the ethanol extract of SF on
the activity of matrix metalloproteinases (MMPs), biomarkers for diagnosis of OA, on interleukin
(IL)-1B-induced primary cultured rat cartilage chondrocytes and MIA-induced osteoarthritis in a rat
model. Our data indicated that SF treatment significantly reduced the mRNA expression and enzyme
activity of MMP-1, -3 and -13 in IL-1B-induced primary cultured rat cartilage chondrocytes. The chon-
dro-protective effects of SF were then analyzed in a rat OA model using a single intra-articular in-
jection of MIA in the right knee joint. According to our results, the elevated levels of MMP-1 and
-3 were markedly ameliorated by SF administration. Collectively, these findings indicate that SF could
be a candidate for the treatment of OA.

Key words : Interleukin-13, matrix metalloproteinase, monosodium iodoacetate, osteoarthritis, Schisandrae
Fructus (SF)
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Table 1. Sequence of primers used for RT-PCR

IL-18 (R&D Systems, Inc., Minneapolis, MN, USA)# 37
enz F2E5 A4 sEEE Aeste] 43t S uf kst
Atk o] & M EE 005% trypsin-EDTAS ©| &3} 3] 43lal
TRIzol A ¢ (Invitrogen Corp., USA)< AF-8-3te] § RNAE
F%3}9 3, iScript Select cDNA synthesis kit (MaximeTM RT
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Atk PCRE cDNAS} 7} primer (Table 1) ©] &3t 94T
oA 58 7t E F, 4°CAA 1, 55°CollA 158, 72°C
A 129 A= 303 wHaskal, o Fof 72T A 583t F7}
9AE A PCR BB =52 2% agaros gels AH-&3to

Gene name Sepuence

MMP-1 5-CTG-TTC-AGG-GAC-AGA-ATG-TGC-3' (sense)
5-TTG-GAC-TCA-CAC-CAT-GTG-TT-3’ (antisense)

MMP-3 5-TGC-GTG-GCA-GTT-TGC-TCA-GCC-3" (sense)
5-GAA-TGT-GAG-TGG-AGT-CAC-CTC-3" (antisense)

MMP-13 5-GGC-TCC-GAG-AAA-TGC-AGT-CTT-TCT-T-3 (sense)
5-ATC-AAA-TGG-GTA-GAA-GTC-GCC-ATG-C-3' (antisense)

GAPDH 5-CGA-TGC-TGG-GCG-TGAGTA-C-3 (sense)

5-CGT-TCA-GCT-CAG-GGA-TGA-CC-3" (antisense)




1210 BB UKl 2017, Vol. 27. No. 10

A719% A7) ethidium bromide (EtBr, Sigma-Aldrich
Chemical Co.)E ©]&3t HA3 4.

MMPs Mo M2y 24

MMPs®] Aol mA= eujak 2229 9FE 248}
AshA Zeld dSAZZRE Y45 = MMP-, 3 % -139
& Az tdE o] 838t enzyme-linked immunosorbent
assay (ELISA) kit (R&D Systems)E At8-3te Z434th. of
g 913k 1 x assay diluent 95 50 ul ¥ 7 AE v g
EE ZF MMP #FW A S 50 A Hof 243F ek AL
A WAl B washing buffer® 53] A& F detection
anti-bodyE ¥ol A2oA 243 & HEAZT TA
washing buffer® 53] A3}l color reagent &< 100 ul
Aelste] A2 3023t & HEAZ F whg A 4L 100
& ELISA reader ©] 4319

l

B
a1

S

=]

8

ot

o

i

>

[\

ox

32

o

HYJAdd 7de A2 ddFEL 46579 FA o
180~200 g A =] male SD # & ©] &34 21 Zoletile (cat.
No. 06516, Virbac, Carros, France)?} Rumpun (cat. No. 41882,
Bayer Korea, Seoul, Korea) 2:1 W &2 343 o B}
AZ ALY AR A B g FES AR 28
A9 frd=4< MIA (Sigma-Aldrich Chemical Co.)E 1 ml
FAVNE 4% F& HA-7 ulol 50 ul (3 mg/kg)d FAFSHA

T saline §4-& AHESFAAL o2 FAF 7Y

Fol #d 79 HE A= AP 2= = B2
< APtk & d7e w99

Stu-g= Aol 8 oA o] Aol ue} FsATH(S

TR 7Y F 4 AA Y AT

T i A=t 12
%73 (normal group)> A 2]
Z - (control group)< MIAE
£ Agstglon, kAT (MIA+SF
MIA+CLX group)> MIAS AH2|& &

A

QuAFEE 100 mg/kg B celecoxib 3 mg/kgs 27 A g
g 59 33 T F 1584 AT FAQ3HT AFe
3% 59 % 43 Z%(Do, D7, D14 2 D21)3t5l.o.0, D2 A
of A% Add F gHoRHE dH S Eelsto 70T B
3} <34 24 2Estd 27 10% formalinell B7F

EESLELEY

Paraffin £ & 5 ym FAZ 2435 A4 dH S MMP-1
é g

3 3t d A #H o2 3% endogenous per-
oxidaseZ ¥H$ A7) 3L, 0.15% triton X-1002 A 7}3F PBS £

o 249 EJAE 5o 24 Ui 13 A &9
o] & FFHEE 34t Bovine serum albumin (BSA,
Sigma-Aldrich Chemical Co.)7} Z3H¥ &9l 1% 2d &4
02 Agste] 5014 wh3-& A3 F, 001 M PBSE A1 A
311, MMP-1 (1:50, Cell Signaling Technology Inc., Danvers,
MA, USA)3 MMP-13 (1:50, Cell Signaling Technology Inc.)
GAZ 4TAA 2447 A2 3 0.01 M PBSE A3+ O
o] % anti-rabbit IgG (1:1,000, Abcam, Cambridge, UK)& A
2@ 3 0.1% Triton X-1002.2 WA Z{ T} BA] 3 & 001
M PBSE FA g & Avidin-biotin complex (ABC) kit (Vector
Laboratories, Inc., Burlingame, CA, USA)= 6027+ HHS- A1 A
o™, 001 M PBSE FAI#AE 714 10£3F 3,3'-Diamino-
benzidine (DAB, ZYMED Lab., Reichenbach, Germany)& '
AN B o] fid 24 & £gto] =9 &7 Hematox-
ylin® 2 387 4% $ s2& EoA FA L e
xylenes o] &dto] &4 gl £t %A & 73 thE perma-
nent mounting mediag ©| &3t Y& AAFAT 243
ej 3t #2338 vl (Carl Zeiss, Jena, Germany)< ©]

&t #Eeln.

+¥FoxE FANSYT a8 7
3] Fad Student's t-testS A Al

= =
= ©
Ao BA A fo52E pot5z AR AR

In vitro ZEINAM IL-1801 28t MMPs2l mRNA g8l
3 24 2N B7H0 OIXlE 20X FE29| G

Primary culture® AZA Xl tlet evjz FEE9] A
=A% Hrtstr] 918 MIT assays 33t Fig. 2A9]
Ao 95t H primary culture®d AZAZo] W v F
ZEY AEEAL oA FEES AYA G I
fz7e MZAEL 100%E 71F 22 500 pg/ml 5 =714
T 0% oS HEL] Yo ng AE5go] A gle
202 BHFHAT 750 pg/ml Aol M E AEE] 80%
oftE ZaHE AoE AAHUY. EF 20 ng/ml FE9
IL-1BE 500 pg/ml ©|3}9] 2wz F&E7 FAd Helstd]



< BolE AZEE40l A9 AEHA 4sky] v & ol (Fig.
2B), o] %9 A@A e enA FEEY AP FEE 500 ng/
ml °o|st= sA 3T}
MMPs= A4 4% ==
g TS st EaTolA, #d Y FEAAdA e A
Al 9} 714 AEE et A9 24 g ass
A 714l @2} collagenase, gelatinase 3 stromelysin®] Al
THE TELAT}M] ol T AL 71EEd doqste
8% 4% F MMP-1 (collagenase-1) S 2A F2 wdZ
(Collagen)ﬂ 23 ol Fojgtth. 283 MMP-3 (stromelysin-1)
E}H“T%‘:*(glycoprotem)—a— A 712 ZAd MMP-1& &
A e ndds dgg s LA A addE 7
A o] A4 3 (fibrillation), 4] (erosion) ¥ + E (cleft)& %
gatet 53 Ao oA FHEelA Bsxl MMP-13 (colla-
genase-3)< A=9 FAES Type II collagendl] g+ 73t
ol 2ol o] THAYE LA Qo T2 A5 A0
I T2, 21, 23]. oo & AFelME enat FEE 9
g MMPs & WA= F3FS F37] 918 primary cul-
ture, &4 29] IL1B (20 ng/m) % 214 FE&E A2
FozM Yehs MMP-1, -3 2 -139] 2d ¥ 8tE RT-PCR
3 EAUAAYFH (ELISA)S AHE-sho glskAth. Fig. 3¢l

L
Br

R
X of

3 & 35 HYAAE

=
:;l,

H ofy

© to

2

—::_‘Z_

A 12
2 ™ .
o B0
L] .
= 60
8
5 0
£ 2]
] ; ; - : ; ;

SF(ug/ml} 0 100 250 500 750 1000

B 1 WO L-1p
= Wih 1-1p

% of cell viability
@ 5 8 8

SF (ugiml) 0 100 250 500

Fig. 2. Effects of SF and IL-183 on primary cultured rat cartilage
chondrocyte cell viability. Cells were incubated with the
indicated concentrations of SF for 24 hr (A) or with the
indicated concentrations of SF or IL-18 (20 ng/ml) alone,
or pretreated with 100, 250, and 500 ug/ml of SF for
1 hr before incubation with IL-18 for 24 hr (B). Cell via-
bility was determined by the MTT assay. Data are ex-
pressed as the mean SD of three independent experi-
ments (**p<0.05 vs. control group).
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Fig. 3. Effect of SF on the mRNA expression and secretion of
MMP-1, -3, and -13 in IL-1B-stimulated primary cultured
rat cartilage chondrocytes. Cells were pretreated with SF
(100, 250, and 500 pg/ml) 1 hr prior to incubation with
IL-1B (20 ng/ml) for 24 hr. (A) Total RNA was prepared
for the RT-PCR analysis of MMP-1, -3, and -13 gene ex-
pression in IL-1B-stimulated chondrocytes. GAPDH
were used as internal controls for the RT-PCR assay. (B)
Culture supernatants were then isolated, and the amounts
of MMP-1, -3 and -13 secretion were determined using
commercial ELISA kits. Each value indicates the mean
+ SD and is representative of results obtained from four
independent experiments (*“p<0.01 vs. control group;
*p<0.05 and **p<0.01 vs. IL-1B group).
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Table 2. Effects of SF treatment on the body weights of MIA-induced osteoarthritis rats (N=8)

Body weights (g)/days

Group DO D7 D14 D21
Normal 175.2+8 4 202.849.2 25224103 302.1+11.2
MIA 1721+12.8 1825410 198.4.410 2434123
MIA+SF 176.546.6 191.248.8 239.7+10.6 288.5+15.1
MIA+CLX 175.7+7.4 198.5£9.5 24754123 297.3+12.8

Note: Normal group; injected and treated with saline, MIA group; MIA (3 mg/kg) injected and treated with saline, MIA+SF group;
MIA injected and treated with SF (100 mg/kg), MIA+CLX group; CLX (3 mg/kg) injected after MIA injected.
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