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Abstract: In this study, the role of resveratrol on dedifferentiation of rat chondrocyte and its possible mechanism were in-
vestigated. Cartilage cells was harvested under sterile conditions from normal rabbit’s joint of 4-weeks old rabbit and was
then identified. The experiment were randomly divided into five groups:control group,0 wmol/L Resv group,2.5 pwmol/
L Resv group,5 pmol/L Resv group and 10 wmol/L group. The rabbit articular chondrocytes were subcultured in vitro to
the 5th generation ( named P1-P5). Inverted microscope was used to observe cell morphology at 1,3 and 5 generation re-
spectively. The results indicated that the morphology at passage 1 chondrocytes were similar. The morphology of 2. 5
pmol/L Resv group at passage 3 and 5 were nearly the same with passage 1,but other groups became enlarged, cytoplas-
mic stained light and the nucleus were not obvious ; Alcian Blue staining was used to observe the changes of Proteogly-
cans. The results of Alcian Blue staining showed that the poly polysaccharide protein expression of 2.5 pwmol/L Resv
group were higher than other groups ;B-galactosidase staining were used to identify the ageing cells. The results showed
that the number of aging cells of 2.5 pwmol/L Resv group was lower than other groups. RT-PCR were adopted to detect
the RNA expression level of Aggrecan gene,SIRT1 gene,p53 gene,p2lgene and P16 gene. RT-PCR analysis showed that
SIRTI gene of 2.5 pwmol/L Resv was significantly upregulated ,and P53 ,P21 and P16 gene was downregulated. In con-
clusion, this experiment showed that 2.5 pwmol/L Resv can inhibit the dedifferentiation of chondrocytes via upregulating

expression of SIRT1 gene and downregulating expression of
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T KA 4 (osteoarthritis, OA ) 25 UL AYIZ B &
GERATHELR , H AL 3220 i T OG5 R 4
LA A BE 7 BE A A5 10 50 15 I T & R R, A
BEAT O A U Y o AR AN 1 AR
LHLUE S 1) TR A0, (HJR AR AR B 3R i AL AR
B PR H S b4 BRI T HAE 418U T
PR S R B 02 o DTBRAR 298 55 A7 1 (SIRT1 )
FHIOCHE S AR P45 P53 {5 5 18 % LA S I8 49 400 L W i s
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FHEE 6 55~ (CDKT) P21 Hl P16 5555 s 4 oin ,
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SLRED S (IBEPEE (Res) KSR Y SIRTL 375
FUS AEFAE I AN 2 oAk RS A A
WA OC  TEAR SN TR 2 T, Resv A fiff SIRTI
FERHGIN, BETTAMHR] PS3 15536 5 LA AE 22 40l & 1k
HERR , R  4CE A 25 oA R 7 A
1 RS
1.1 SEIe#r#

4 JAi HASKH A R E 24 500 o, WEHEAKR,
AR ot FESEE (S Sig-
ma) 0. 2% Il B Jic J57 B ( solarbio ) 0. 25% Ji & 11 g
(Gibco) \DMEM/F12 %% 3% 3£ ( Hyclone ) | i 4 Ifil 75
(Gibco) \Alcian Blue ( solarbio) | 41 Jitd 5 % B-2 FL b
HHER i & (= K) (Hi Fi-MMLV ¢DNA j¥i%%
SR & (A 5196 i ( A TAEY) T
) .GREENspin 4fi iy RNA R 45 B0 & (23
HH) 2 x Taq Master Mix ( REE) o
1.2 SRI{YER

{51 ¥ AH 22 W 55 ( H A NIKON 24 H] ) 5 CO, 1EiR
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A R R G A (LIRS A BR A ) 5 CO,
FE IR K AR (SIM A 7)) 5 i 38 B 0L (Sigma A7) o
2 LWHE
2.1 RBHBENSBEIERRERE

W52 56 2 W) DL H- S DK U A AR BE R LA
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JEREE 37 “CHAL 30 min, FFBREHEE,0.2% 11

AU Je Ji it T Ak 6h, WCAE T Ak BT A5 41 g ] DMEM/
F12 85353 (% 10% G 4= i , 858 2 4 100 U/
mL) F B JE R TR B A 5% CO,,37 CH;
FAEYES . 3 d JE IR, Z 5 PR KA. FF R
AR A TS 80% B 2EA T 40 LI A 2 W5 Fl Al-
cian Blue Je @Y1 TH0E AL 4L A2 o
2.2 EWHAE

Fralufe 2= PLARHTHEFP F 6 fLAR, 73 A2
20,0 pmol/L Resv 2H,2.5 wmol/L Resv 2,5 wmol/
L Resv 41,10 wmol/L Resv 4, — HA& & P5 8, 1F
P1 . P3 P5 {5 20 BB 15 LTS 80% B {31 ¥ AH 22 I
B AR A TE 25 o
2.3 FTEBHEHE Alcian Blue 8

i P1.P3 PS5 f{4HMU%H# 80% LA 11T Alcian
Blue %t {5, W 1 IH 55 52 W, i PBS W ¥E 3 1k, 5
min/¥K ;4% 2 5 W 2 iR [ 72 30 min, Ji PBS %
PE3 ;0. 1% WRER R I W IR Uk 5 min fff pH [ 2
1.0;1% Alcian Blue Y835 77 ;0. 1% ¥ £5 R 46 3
W5 min/ IR, B AL gL s O
2.4 B-FIEEELRA

£ PL.P3  P5 AR 4H M i 15 80% LA b B4 4 fA
el R G v B2 ZL W T Bl 0% [ W AE =0 T [
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PR AR R cDNA 1 pl, FIFERI 51945 1
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min 7547, SIM BERE UG F Ge 40 BT 3 Bt 25t K
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P53 P21 P16, 3445440 T :94 °C fiZEHE 4 min,
IRIGHRI“94 C A5 30 5,62 CIB k 30 8,72 °C %E
145 <" FF 30, L HEPE IR 32 K, 72 CRMAE 5
SIF SR RN LR 1,
2.6 ZitFEsE

PR AR I T 20 3 R, R A SPSS 19.0 4¢
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Table 1

Sequences of primers

Gene Primer nucleotide sequence( 5'-3")

Product size( bp)

F-AAGGCCATCACCATCTTCCA

GAPDH R-GGATGCGTTGCTGACAATCT 240
N F-GCTACGGAGACAAGGATGAGTTC 4
gerecan R-CGTAAAAGACCTCACCCTCCAT
F-CCAGATCCTCAAGCCATGT

SIRTI R-TTGGATTCCTGCAACCTG 201

- F-GCAGAAGGGACTGACAATGG 125
R-AGGATTTGGGAAACAGACGA

1 F-TCTCCAAGAGGAAGCCGTAA .
R-CACACAAACTGAAGGGCAGA

Ps3 F-CGAGGTTGGCTCTGACTGTA 100

R-TGTGATGATGGTGAGGATGG

FHRAF AT EE AT, B LA x = s TR
IRo HEUGERIREAR B R B SR X K3, G 56
KA o =0. 05, 4[] FL R B R 5 225007 6

3 ZLIWER

3.1 REHAMKERE

{51 B R 22 S B WL A s B i Ay [ BROE
ETPIRA 3 d IFIRIGEE , & = MIE MIEDE A= 1K
25 A0 W A, 6 d BV AT A G R 38 80% ~

100% , Alcian Blue e {25 20 g 2% A%, 1% 5 (4, 1 1 I
b & A TS R A 20, L A M
S FE, bR g SRR W 40 A e 3 WA B 1 22 B Y O
REE GRS
3.2 BERBEARNEBHMESEREARESEWN
=
3.2.1  mpedy ALK

K 2 fror, P AR CAL-AS) B, & 40 40 MR 28
FEAR—3; P3 U(B1-B5) if, 25 440 .0 wmol/L Resv

1 BEBHEMEERIEFR3 d(A).6 d(B)REREHEHMAA Alcian Blue 6 d(C) ( x100)
Fig. 1  Cellular morphology observation of premary rabbit Chondrocyte cultured for 3 days (A) , premary rabbit Chondrocyte cultured
for 6 days (B) and Alcian Blue dyeing (C) ( x100)

41,10 pmol/L Resv 4l il JE 25 2 i A8 K, M 3R AR 1% 5
1M 2.5 pmol/L Resv ZHERH A ML HEFEACAH L
LA K,S wmol/L Resv 24 4 U AETE S AR XS
T IR B AR R ARk PS AR (C1-CS5) 1, B
BWELF| % 4] .0 wmol/L Resv 41 .5 wmol/L Resv
2f .10 pmol/L Resv ZH 5 41 Mo T2 245 B i 52 B0 H g
RS R, URASIR B N M AU B 5 I3,
2.5 wmol/L Resv 414l il JE MK 4K 22 B i A QB A
B, R Resv — i ik B 70 [l AT LA o) -1 4 e

BT A FRE B
3.2.2 RERBEENR

W 3 R, PL AR (AL-AS) %/ 40 i Alcian
Blue J4 (0, G B W 22 ] ; P3 X (B1-BS), = 4.0
pmol/mL Resv 20 .5 wmol/mL Resv 21 10 wmol/mL
Resv 214l fifg Alcian Blue 20 FFIRAS IR , 2 B E A
A R R IR /0,1 2.5 wmol/mL Resv £
LA PS AR (C1-CS) - 2H 40 i e (5 24 W A%
R
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2 EREBFAREARETSENE
Fig. 2 cellular morphology observation of rabbit Chondrocyte of each group
12345 350 FE2 4.0 pmol/L Resv 41 .2.5 wmol/L Resv £ .5 wmol/L Resv £ .10 wmol/L Resv 2 ;A B . C 7 5{t3 P1 P3 P5 1t
( x100)
Note:1,2,3,4,5 represented control group,0 pumol/L Resv group,2.5 pmol/L Resv group,5 pmol/L Resv group and 10 pmol/L Resv group respec-
tively; A, B and C represented P1,P3 and P5 generation ( x100)

' 8 7 © ;
) \ -

3 EZEREAHBYHAE Alcian Blue e
Fig. 3 Alcian Blue dyeing of rabbit chondrocytes of each group
12345 350 EZSHA .0 wmol/L Resv £ 2.5 wmol/L Resv 41 .5 wmol/L Resv 41 .10 wmol/LResv 41;A B .C 4351%5& P1 . P3 P5 18
( x100)
Note:1,2,3 4 and 5 represented control group,0 pmol/L Resv group,2.5 pmol/L Resv group,5 pmol/L Resv group and 10 pmol/L Resv group re-

spectively; A, B and C represented P1,P3 and P5 generation ( x 100)

3.3 BEARRKEMEES-FIAETHLE PR E AN, £ L IO 2 22 51 P3 AR (B1-BS) , 4%
e 4 Frzs , PLACCAL-AS ) A MEILF- Bl AR BRI R 2400, LS wmol /L Resv
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24 .10 pmol/L Resv 4% £; P5 ft (C1-C5),2. 5
wmol/L Resv 20 A] WL/ 31 2l 57 i B R s e 5 &
Ui, oAb S A R S G s A, HiE e i

EAMM ARV, JE AN, R 2 S A 1K, 2
MLz B KR AR

4 BREALRBHEB-FIAETHLEE
Fig. 4 Senescence B-Galactosidase staining of rabbit chondrocytes of each group
12345 350 E2SHA .0 wmol/L Resv £ 2.5 wmol/L Resv £ .5 wmol/L Resv 41 .10 pmol/LResv #1;A B .C 4331C5& P1 . P3 .P5 18
( x100)

Note:1,2,3 4 and 5 represented control group,0 wmol/L Resv group,2.5 pmol/L Resv group,5 pmol/L Resv group and 10 pmol/L Resv group re-

spectively; A, B and C represented P1,P3 and P5 generation ( x 100)

3.4 RT-PCR &R

P1 ACHS, 525 FH4IAH L, 0 wmol/L Resv 4 1
2.5 umol/L Resv 41 3% H Fric 3 X 2 11 R bE Aggre-
can FRiAHE (P <0.05) ,#H52,5 wmol/L Resv 41 }
10 wmol/L Resv 4 Aggrecan & [K B g [ K (P <
0.05) ;5 2. 5umol/L Resv ZH#HL,0 wmol/L Resv
24 .5 wmol/L Resv 2 }z 10 pmol/L Resv 2 Aggrecan
FERI W R (P <0.05) , H R e BE TH i, 223k
EREEMEEE, 525 H41H,2. 5 pmol/L Resv 4
SIRT1 HePH KA ] 3G & (P <0.05) , HREHZ
[H @ 2255 (P >0.05), P16.P21 P53 JL[A YL
IR Z A JCH .22 5 (P >0.05) (LA S) o

P3 fCH}, 525 HHAAH L ,0 pmol/L Resv 2 Ag-
grecan FEH IR TCH B 2 5% (P >0.05),2. 5 umol/
L. Resv 20 Aggrecan J: K F AW 5 (P <0.05),5
pmol/L Resv 2H & 10 wmol/L Resv 24 Aggrecan [
B BRI (P <0.05) ;5 2.5 pwmol/L Resv 4HAH L.,
K Aggrecan BRI FIAMW R TFFE(P <0.05), 5
SHA,2.5 pmol/L Resv 2 SIRT1 F[H 23k i

WE (P <0.05),10 wmol/L Resv 2 SIRT1 Jt[K 3%
K RFEAC(P <0.05) ; M L F 2.5 pmol/L Resv
ZH , £ 2H SIRTT BEPR 3K B B AR (P <0.05) , H.
TR B R R s, Sad
H,2.5 wmol/L Resv 4 P16 P21 Kz P53 Je[K ik AH
BRAE(P <0.05) ;5 2.5 wmol/L Resv Z1# [,0
pmol/L Resv 2.5 pmol/L Resv 21 & 10 pmol/L
Resv 41 P16, P21 J P53 JL[H 3350 B A4 75 (P <
0.05) (WK 6).

P5 X, 5241 ,2. 5 wmol/L Resv 2 #H Fx
ICHE AR AR 3 1 IR W Aggrecan JE [K] 2 1K ) 1] {2 3¢
F5(P<0.05) , HARZHARWH RAE(P >0.05);
5 2.5 pmol/L Resv 4 AH [t , HiAh £ 2H Aggrecan J&
KRB B (P <0.05), 54 HAMIL,2.5
pwmol/L Resv ZH SIRT1 & K] & 3k | BH & =5 (P <
0.05) ;5 2.5 wmol/L Resv ZHAH LY, HoAth 45 2H SIRT1
SEFA U AR (P <0.05) , H 23 0k 2 b
1o, RIBTKCE A, 525 HALE,2.5 pmol/L Resv
2 P16 P21 J P53 L[ KIKH] B REAL (P <0.05) 5
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M55 2.5 wmol/L Resv 414 kb, HiAt 45 4 P16, P21

GAPDH
Aggrecan
SIRTI
PIG

Tt P53 B FA W5 (P <0.05) (WLIE 7).

2.0 Blank
38 0 pmol/LL
E2.5 pmol/L
L1547 D 5 pmol/L

10 wmol/L

Relative expression
—_
(=)

0 H
Aggrecan SIRTI PIG

P21 P53

BES5 Pl REFERE Resv FFHRRBAMAXBEEREZER
Fig. 5 Related relative gene expression level of rabbit chondrocytes treated with different concentrations of Resv in P1 generation

FE: (A) Hi3k B ; (B) RT-PCR il Aggrecan ,SIRT1 P16 P21 P53 H:[H E kK FAMT45 8 . * P <0.05, 525 {#LL; 2 P <0.05,552.5 wmol/L

Resv 20 #H Lt

Note: (A) electrophoresis; ( B) Aggrecan,SIRTI,P16,P21 and P53 gene relative expression analyzed by the reverse transcription-polymerase chain re-

action. * P <0.05,vs blank; 2P <0.05,0s 2.5 pmol/L Resv group
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250 bp
100 bp
250 bp

GAPDH

Aggrecan

.

P SIRTI
100 bp R
- ———~—~1%
100 bp
100 bp

100 bp

EB Blank
B2 ) wmol/L

2.5 pmol/L
5 pmol/L
10 pwmol/L

Relative expression
—
=)

Agorecan SI P21

B 6 P3REFREIRE Resv HFHNERBHEMBXERERIEERL
Fig. 6 Related relative gene expression level of rabbit chondrocytes treated with different concentrations of Resv in P3 generation

(A LKA ; (B) RT-PCR #5:ll Aggrecan SIRTI P16 P21 P53 JE[R KKK F3Hr4EH . * P <0.05, 525 (AR ; 2 P <0.05,52.5 pmol/L

Resv ZHAf HL

Note: (A) electrophoresis; ( B) Aggrecan,SIRTI,P16,P21 and P53 gene relative expression analyzed by the reverse transcription-polymerase chain re-

action. * P <0.05,vs blank; % P <0.05,vs 2.5 wmol/L Resv group

4 SR

SRR L T RS AR A e I S
SRR A AR G T O T R B L, T
GBI REAR BT 2 4 TR e — 2B R R, 5
o T PR A0 M 2 2 Ak 0 R PR 2 o 2 i s
HA TR LR,

AN AL R A i 58, e — Fh A 2k 250 2L R
Sy SR TR SR G . SR S
SR, TUERE BH AT 2 [FJREE (A (SIRT) |
DNA 4545 825 F1 P53 25560 4 g 3 A A 15 1

A58 R WITE 1A oA ke = v o g 1) 195 000 40 L 37
3 S5 (5 i B AN T 400 e, T 3K st e 14) 408 e i 20
VTG 3 2 N 433 I (G PS3 R IGE %) , 3L
Y E A B 2R 4, DNA #5145 5 P53 %5 41 40 %,
DNA 5 FE K T E AR B, R fioh 2% 41 i 2 1k K 94
T Bl RIEA AR RS B, B A0 2 Ak i R
oY O T A ] e PR R A o A0 Y 4 ) i R il A AR
R, X B/ R 20 B 2 b 5 R A i S Ak DA
Ko SIRTL ZMHFL BN Sit Kb T i 2y, H
LEaS e AN N W= B i ) L R el E e o 15
R IETHFE BRI AFSE) | dEFRREANY S 2R
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B Blank
0 pmol/L
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2.0+ [m5 pmol/L

10 pmol/L

n

I
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Relative expression
_
=)

H 0
H A
y

& )]
i !
H Hy . d
3 HN B
H Hil H 4
akAlA =:H N
kil; adlll. HH )
EREL(A BREL ER

Aggrecan SIRTI PIG P21 P53

B7 PSRKRERERE Resv FFHMRRBHEMAXEEREFR
Fig. 7 Related relative gene expression level of rabbit chondrocytes treated with different concentrations of Resv in PS5 generation

F:: (A) ALYk 5 (B) RT-PCR il Aggrecan SIRT1 P16 P21 P53 JEIN R AKTFHH4EH " P <0.05, 555 FIAR L 4 P <0.05, 5 2.5 pmol/L

Resv Z#H Lt

Note; (A) electrophoresis; ( B) Aggrecan,SIRTI ,P16,P21 and P53 gene relative expression analyzed by the reverse transcription-polymerase chain re-

action. * P <0.05 s blank; % P <0.05,vs 2.5 wmol/L Resv group

RV 14 1 B S e LA K S i A A B
YK Resv AEILTE SIRTL Bjj 1k 577 R (0 F 2
P53 FE A1 g JE PR B 57 2 BRI SIRTL Af B G
Y1, 5 AN T B IR G & A B A e R,
FE3E 2 B b P53 GE KRBk Ak, SIRTI fgfiff P53
BEHECBALIE F IR, shY OA KA b () i
FER IR, LR ] AT R 0 M R T NO %
SISO XSRS B, SIRTL f3
IR IS R A B 2R AR R T2 DA oG AR,
Resv J#05 Sirt] |35 0938 35 BM AT 400 1) 40 4 A 2%
SRR TE AN £

FIE PR E — B0 2 o0 A T4 B AR AL
GRS P A ER 2 B S, A U |
Pide P B/ R B 45 L B 2 B A
AN AT R Resv £E IRV (1 ~ 10 wmol/
L) B %F H,0, %% /) HUVECs J8 1 HA M Ve,
T P VA A AN 8 A e B R BV P, R T 3 1
H,0, i 51y HUVECs #7~, Chan 5" fff5¢ K B,
Resv 7E = & (100 ~ 200 pwmol/L) B, 7] L i — &
P ST T K562 21 R P 3% 4 S 1 7K F- AT
WL IR . ARSI KB 2.5 pumol/LL
Resv HAF 4 0 40 A 25 0tk 9 AE T, LA PS5 AR 40
J sk R B B 2, REAERR R AN T R, R AR
SHEH Aggrecan AT EEEILH SIRT1 Ak, TH
LN PS3 P21 P16 ik, Bl 40 AL 105
(R AR BE A BE P REA (2.5 wmol/ L) % B2
M (5 pmol/L #0110 wmol/L 4) HERH i
9% SIRTT JEPH 5 X B AT B vy ik 21 P53 S5 L

PR 23k BH S 19 0, 5 0 MR A R AR AR [R5 Ak
20 (2.5 wmol/L Resv) Rl B g N & P53 2535 41y
FERMFRE, XU 7E—E W E R & Resv fEHH
BEPI I ECE Al M 25 701k, B %5 Resv Wk B (42 5, 3L
HIVE T B

Aggrecan | VZAFAE T 18] F0 L A0 L B v, & —
FRE5H 52 22 A Ko+ IR RWTIARSM B SR Ry
A Aggrecan Y2 B LA 656 4 AR iR B 25 0L
5555 4 AR 40 B R R R P BEHE T 1 e 3 i e 2
UMY . ARSCE KB 2.5 pmol/L () Resv X
?Jﬁ('ﬁﬁ]’éﬁiﬂﬁéﬁi Aggrecan E‘J%ﬁ‘éﬁﬁ%fﬁﬁ?ﬁﬁﬁ , 10}
T2 5 pmol/L B HAEH IS T B 2.5 pmol/
L Resv fEf2F8CH 40 M /b HE T Aggrecan #5133k,
RELAI 4901 48 Jf A 0 8 0T A B4R A, 41 2001 A R P o
T AE 28 3B A 45 5 O IR AR FR T

25 Lk ARV FE B T EE (2.5 pmol/L) fig I
PP LA SIRT1 F1AKCH H 5 ZE R Aggrecan 1Y
Fik, TR P53 AR B LR R AA , AT 4R
B AN M2 E T R0 B 2 oAk, R A
IEH YIRE , A HCE A1 M A AR SN HE B8 T — 2 1 S
553t

S% 30k

1 Martin JA,Klingelhutz AJ, Moussavi-Harami F, et al. Effects
of oxidative damage and telomerase activity on human articu-
lar cartilage chondrocyte senescence. J Gerontol Series A Bi-

ol Sci Med Sci,2004,59 ; B324-B336.
(TF4#% 21 W)



