B % 2008 55 7 HEE 21 4% 7 %] China J Orthop & Trauma, Jul.2008, Vol.21,No.7

+515-

- B EHHF e -

JEEH 22 JIROGS R B

PREE R ' AR AR
LI R BRERE 4 BRI

M s A B AE

518010; 2.4 i EE R} 4 IR 2 — BB )

(FE] B AT RsMERIE IR B IR AL 09 K RARE 20 JOAT 3 % IR T304 IR 2 30 ML 3 5 R AT 4k
BB R Hrh, TR . BE 3IRKF M AT OTBA(kmd) BHE S K 5.10.15 pg/ml 2045 4%
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A e B 8 48 B, T ) #7054 &4 A8 S IR R AL BR. GAG (glycosaminoglycan) 8- Fw 45 #) , RT-PCR (reverese transcript—
polymerase chain reaction)#&m] Il 2 i & | Aggrecan & & | 5T H % AU LB AL IT o FAM PR, R RE
2 KR FA ) L ACAR K B-F SLAE A B 09 KA (P<0.01) AL R KB e g R Y G B gm i &3 AR kR n A
SRR GAG, I KR Aggrecan % @ &34 (P<0.01), 4518 a3 S Pk LA B H L BCR 0 e S B AR A,
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Role of pilose antler polypeptides on replicative senescence of rat chondrocyte CHEN Xiao-dong™ ,LIN Jian-hua.*Shen-
zhen Pingle Hospital of Orthopedics and Traumatology ,Shenzhen 518010, Guangdong, China

ABSTRACT Objective: To observe the function of pilose antler polypeptides (PAP) on replicative senescence of rat chon-
drocyte subcultivated in vitro by means of PAP intervention and controlled experiment. Methods: The 3rd generation chondro-
cytes were divided into blank group,and PAP groups with three different concentration of PAP which were passaged to the 4th
generation. Meanwhile, the 2nd generation of chontrocytes were used as control group. The chondrocytes in different groups
were detected with the method of histochemistry for S-A-B-gal, flow cytometry for cell life cycle and proliferation index, alcian
blue test for the content and structure of GAG of ECM,and RT-PCR for type Il collagen and Aggrecan. Then PAP’s function
was observed regarding the appearance and functional status in the process of chondrocyte’s senescence. Results: PAP signifi-
cantly inhibited chondrocyte’s express of S-A-B-gal (P<0.01),promoted chondrocyte’s proliferation (P<0.01),reduced cell
content on G1 phase,enhanced the content of GAG,type Il collagen and Aggrecan of ECM (P<0.01). Conclusion; PAP can
significantly resist rat chondrocyte senescence occurred in subcultivation.
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AR A A SR AR I A G1 B, B RE sk
g9, ALK, BRMRE, WEGIMEZ 1L (replicative
senescence), A SLIGHFIEI 2R BOE AR SME IR IR
AL il AL & AE P4 AR (the 4 th passage) , ASHHF 5T B9 41
FEAR T e L FRUR B A RTE P4 AR BB AL MR, AT
S IG JEBH R ?ﬂi((pllo%e antler polypeptides, PAP) H.AHH &
A& 32t B 8] 5T T A0 A B 8 A A A IR TR R L, AR
S — S WSO B A M A R M A s, T SR A
LA T AR Aip . A R 2 I TR A B DG R AR I
SER SR
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180~200 g, M) . «MEM 353735 (Gibeo A1) JBA- 13 FBS
(HyClone 23wl ) ; R FE I Trypsin 1:250 (Amersco A ] ), 1T
U JigE JEL i (Sigma 23 7] ) \PBS(Gibeo 23 F] ) ; — R AKX DMSO
(Amersco A ); ERERAK (GnCl)  Alcian blue Fl TritonX-100
(R4 TRARAR) ;B-RRMEE (X-Gal) (HETZE A

F] ) ; TRIZOL RT-PCR X & (lnvitrogen 23 H] ) ; PCR %IEFJ
[type TI collagen I #% 5 - T GGTGCTGCTGACGCTGCT-
CATCGCCACG GTCCTA-3", Filf 5-GCCTTCTGATCAAATC-
CTCCAGCCATC TGGGCCGC-3" (340 bp) ; Aggrecan [ ifif 5°-
CTGCTACACAGG TGAAGACTTTGTAGACATCC-3", Fi# 5
TGCTGTGCCTCCT CAAATGTCAGAGAGTATCT-3" (475 bp);
WM B-actin: _E{iF 5-GAGGCATCCTGACCCTGAAG-3", F
% :5-CATCACA ATGCCA GTGGTACG-3" (274 bp) ] ( L=
Y TREA PR F]) ;Taqg DNA A EE  ANTPs (_L T g R A
|22\ ] ) ; DNA 43 F & 45 #E . pUC Mix Marker (Fermentas 2
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A, REEZ S (KB RSB R 2o o) .
1.2 KREEKEAMIOH 335 srdl B4 SR 180~
200 gSD KR 8 H, WiSiAb3E , 2% Hu 548 4N i 43 2 555
FEOTIEMEATICE, IREUCE A E T 5%CO, IR S AR IR
o, 37 CIEIRAE B2 8595, B9 3 d BRI, 8~10 d 35 85%
A TG AT RBE SR, BART Ik W SCRR[ 7] 404 AT S0 56
LU P4 R ANB 4R B B E AL, R, 2E 17 25 F 1Y
A ML A *F P3 4R (the 3 rd passage ) B A HEATFAL AT (fL 1%
Ja e P4 AC), P2 A FHFAEST AL, B 3R 3 ORI T AT 24
Y, P4 AT IR, KR B AR IT AT 2549 ; PAP 5 pg/ml
2.0 5 peg/ml BEEEZ KSR EE  PAP 10 pg/ml 41 . /1 10 g/
ml FEEE L RS F7 5 PAP 15 pg/ml 41 .01 15 pg/ml FEHE £ )k
Rigedk,
1.3 A 5%
1.3.1 ey p-2KI i RAafbkan KA
Dimri S5 Bl 22 v, 98 PH{EH 6.0, T 6 fLIEFEMRSE
BAZ R ARSI B A, 7 700 4~ /em? B BN A5 4
YHAE, TRAE RS 24 h HUH B R 7E 37 CHiliR D-Hank [CHEX,
A TAF R B A 2 YR, 4 CCTUA Y PBS phyESE A 2 Ik,
2% W %S5 F B 5E 3~5 min, PBS #hik, JHrEEECHI A B-gal
YLt N, 37 CIEE 4 h, JH dd H,0 Pk i 7584, @&
W (70% 2,185 FP I DK B R 32 20:2:1) [ 5E 4 min, [ /K sk,
AL G 8 min, HRKMIE , #5456 60 CIH/K 1 h, —HI 2%
B, BT R A R 3 A, 20 A ] Bl i e e (m oM B P e, 4550
ST GEE T B PRASREMLIE 5 AN IR O A AN , SR H BH
PEFRIKE( %)
1.3.2 BB AU A0 iR ) K S A R HOR I K R R A AR
BRI E 5 ml 45, PBS B BRER KL 2 v i B A 41 iy
B, JGK 2B SE AN, TN PBS 5 40 ik Bl Sx10°~
5x10° IIEHIA 1 ml DNA 25654k (PI) , I8 T ey
15 min, A4 A oA 1 20 e 0 300 R 1 5 P
1.3.3  HCEYIM CAG &1 KAy THELHFIAGI et il BT 738
TEIE, W45 3B AN 0.25% IS AL Wt 240 , 4 IR
Sven P IRHEAT N, LAV AR VR SRV BT T3 e AR R DT
WEAY, % 96 LA, BEFR{L 600 nm AN E WL A
B, KRR LL dd H0 YES2S 0B S0V E Sk B8 X
M8 AT GAG S TA5FA ARG, He5- 25 2R 5B AN L U 224, 4%
H¥ 52 FA , Ead A AR ERERIK (GnC W B, 53 B B
FHBEAR R IR AR EEANE] 1 GAG HEA T2 Fe Al
1.3.4 B4 O AR mRNA k40 % A TRIZOL
PEHA R BCE AN RNA, 4866 2 & RNA 1
WL LT -80 CHRFAF4 . HX 100 ng & RNA, % —257k
RT-PCR A& ULHEAE , 9738 450 . 94 CAEYE 40 5,3R 2k 40s,
72 CHEAH 1 min, 25 RIGH, 72 CHEAH 2 min, 1774 F BEK B
M 340 bp; B-actin: 94 °C 30 5,50 CiR 'k 30 s,72 CHEAH 30 s,
Prrg = R B R 274 bp, HUS ul PCR FEYTESH 1%35
FHEY 0.5xTBE Z% i H s Pk , B R 100 v, B [E] 30~40 min,
Gel Doc 2000 %I %t 5 K 18 4 BT & 48 1 B8 | Gelworks 1D
Intermidiate X 145€ B30T .

1.3.5 HEYNHE Aggrecan mRNA FRiRKGI T 45 2 #5540

MR RT-PCR 35K Aggrecan mRNA ik, J5 ik Al 1 AU [

mRNA K, HorpaR KGR R 56 °C,

1.4 GitsoreE B SPSS 11.0 SiiHR sk T /00, &

GOR LA AR IE2E RN, 4T One way ANOVA K35, 21 8] He

R LRI P<0.05 A G L,

2 HR

2.1 FAFCEYNM BRI IS R AR 1,
ZH A A I 24 2H kR A B B-2Fe L il PH M 3Rk 4

7R PAP £ #0(14.8%,13.9%, 14.8% ). &% T P4 4H(25.8%)

(P<0.01) , PAP £%-4H [6] 1458 ,10 we/ml 2H B KT 5 pg/ml 41

(P<0.01)#1 15 wg/ml 2H (P<0.05) , BiHA PAP 4% 2H ¥ fig 4l 4k

B -1 LM B M 2R 38 AR B R i 10 pg/ml, (A

S PAP 40 B T P2 41(3.9%) (P<0.01) , 5 PAP A

VI 4B A0 B-21ZU0E Al Rk |, (BN BB 58 4l 4 4 i il

Muztk,

2.2 SAFCHEME GO/Gl AT RFIEFHAEE RN 1,

x1 HERSHEMEMEMEER GI/Gl1 22X PLE
Tab.1 Cell life cycle GO/G1 content and PI of chondrocytes

in different groups( % )
205 G0/G1 it BB (PT)
P2 79.1 20.9
P4 84.4 12.6
PAP 5 pg/ml 80.3 19.7
PAP 10 pg/ml 78.6 21.4
PAP 15 pg/ml 80.6 19.4

TR MG S S22 1 . PAP & HECE 40 GO/G1 &
23 (80.3% ,78.6% .80.6% ) BIIK T P4 2 (84.4%) , Hob &
R 10 pg/ml 4 (78.6% ), He =R T P2 4H(79.1%) ;
PAP £ ZH 3B M TS 2L (19.7% .21.4% 19.4%) T
P4 41 (12.6%) , HerF B 102 10 pg/ml 20 (21.4%) , L2 H T
P2 2H(20.9%) , 68 PAP WA R0 /R 41 s B F GO/G1
A 43 Fr ik, 2 150 0 E A MBS B 55, 76— Y BB P AT gk
B AL
2.3 HEARHYHM CGAG Fit S 4t ZERIE 2,

*2 BAHBMME GAG SE.HFEH(ODE)

(n=8,x+s)
Tab.2 Glycosaminoglycan content(OD ratio) of

chondrocytes in different groups(n=8,x+s)

215 SR A Kbz pl  KEELL(%)
PAP 5 pg/ml 0.251+0.012* 0.197+0.012* 78.50+1.22*
PAP10 pg/ml  0.311x0.014**  0.240+0.008**  79.70+1.28**
PAP15 pg/ml  0.298+0.014* 0.235+0.017* 78.90+1.06*
P4 0.117+0.011 0.045+0.013 38.50+1.43
P2 0.245+0.006 0.193+0.014 78.80+1.27

5 P4 *P<0.01; 5 P2 4H LA . *P <0.01; 5 PAP 515 pg/
ml 41 HAEZ 4P <0.01

Note : As compared with P4 *P<0.01; As compared with P2 *P<0.01;As
compared with PAP 5 pg/ml and 15 pg/ml: #P<0.01
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FR] 7. 8T W5 2 A6 I 4% L 2R B PAP 4% 40 X %K B 40 D 43 1
GAG WA MRIIEM, 5 P4 ZHA L, PAP 24 GAG i &K
B L F N (P<0.01), JE LA 10 pg/ml ¥ JE &L #F GAG
PR E B3 (P<0.05) , EE I B HEd P2 41 (P<0.01),

2.4 FHLHBEANNG I B E mRNA A& 2551

ZEIR LA 2,

340 bp
274 bp

B2 AdECr A TR mRNA 74 RT-PCR HLUKIE ;1T BUK
JEL mRNA (340 bp) 19 2235 7K - 5 B-actin (274 bp) fE N NS IR M. 1
000 bp DNA ladder 1:P2,2.P4,3.PAP 5 pwg/ml,4.PAP 10 pg/ml,5.
PAP 15 pg/ml

Fig.2 Type Il collagen mRNA product electrophoretogram of chondro-
cytes in different groups: expression of type Il collagen mRNA (340 bp) ;
B-actin (274 bp) was used as intra-reference; M:1 000 bp DNA ladder
1. P2 2. P4 3. PAP5 pg/ml 4. PAP 10 pg/ml 5: PAP 15 pg/ml

RT-PCR 25 .7~ PAP 10 wg/ml ZH (A 18 0.328) R E 5
P2 £H (A {8 0.334) %4530, 1M P4 26 (A {H 0.004) %5 W3 55
T PAP %200 P2 4H , 7E PAP &4 5 pg/ml ZH (A 1H 0.315)
515 we/ml 4 (A {H 0.319) 52 EHH B 55 F 10 pg/ml 41, B HH
BB AL P4 A T BB & ik i 25020, T PAP 45 24 R
A 0 B mRNA [ RIXIAEHER, 5 P4 4IM L, 4%
20 1T R JF mRNA 535 i 3 301 (P<0.01) , JGLA 10 pg/ml #k

1 BAPCEAM - LI AGRIE 1a
P2x200 1b.P4x200 1c. PAP 5 pg/ml x200
1d.PAP 10 pg/mIx200 1e.PAP 15 pg/mlx200

Fig.1 B-gal’s expression of chondrocytes in dif-
ferent groups 1a.P2 x200 1b.P4 x200 1c.
PAP 5 pg/mIx200 1d.PAP 10 pg/mlx200 1e.
PAP 15 pg/mlx200

FEF AR UE T AU mRNA ik iVE i i 2% (P<0.01) , {5
H A AT BALT P2 2H (P<0.01), Uil PAP ] LIfE#E 1T Al
SR IA BN RE e 2B R AN s iR Ay

2.5 HHEHM Aggrecan mRNA Rl 2550 258 LK 3,

475 bp

B3 S4EE M Aggrecan mRNA F=4) RT-PCR HL K & : Aggrecan
mRNA (475 bp) 3K 7K ; B-actin (274 bp)/E N A Z B ;M 1 1 000 bp
DNA ladder 1:PAP 5 pg/ml,2:PAP 10 pg/ml,3:PAP 15 pg/ml, 4.
P4, 5.P2

Fig.3 Aggrecan mRNA product electrophoretogram of chondrocytes in
different groups:expression level of Aggrecan mRNA (475 bp) ;B-actin
(274 bp)was used as intra-reference; M:1 000 bp DNA ladder 1.PAP 5
ng/ml,2:PAP 10 wg/ml,3:PAP 15 pg/ml,4.P4,5.P2

RT-PCR 447 7R PAP 10 wg/ml 40 (A 1l 0.487) =54 5
P2 2 (A 1H 0.468) B 4% U1 , M P4 2H (A {H 0.159) i 55 T
PAP #5411 P2 4, #£ PAP £ 417 5 pg/ml 4 (A {H 0.450) 5
15 pg/ml 2 (A {8 0.458) B 55 F 10 pg/ml 21, Ui BHFCEH 4l
2 P4 {8 Aggrecan mRNA & B E W, 1M PAP #5205 5
gatifiof Aggrecan mRNA RIRIHFREIEN , 5 P4 HAH L, %5
20 11 B it mRNA 3K 5 W25 (P<0.01) , JE LA 10 wg/ml
W BRI L Aggrecan mRNA Fik VR £ .35 (P<0.01) ,
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MHH A RS T P24 (P>0.01), Uil PAP AT LIEHE
Aggrecan Fik, T H HAN 4B 40 iR AR Ak W ] RBIR AR 5
HAR#E Aggrecan 4K,
3 itig

AL BR 22 ST 3R & 7 s , X F O AR R AR
AEBEE I B, B 2R DRI B SRS AR B s H
24 e HAR Y % ST R AR AR T T R T, SRAL
BRAEUOME iy J7 5 35 ALK G 06 19 3 BHR AR HEA TR i R 1%
T3 A AR S AR BiiR IR AR | 5K B A s B R AR
N & BT e SR s A e 1 B IR e ak . REEEHLAA fR AR
FHE S B 2500 I S5 B TOVE T, SR E B i b o 24 R
B2 MOE MM REE P B alifb i i —Fh 2 IR, L mRaiAf
A5 R N-R By 2 FE 2 43 17 % 22 B —Z2 Ik, PAP H 68 24
FEPRFRFLLL I, 53T &0 7200, SCEGUEERER 2 K H AR5
PR - 1) 5 T A4 20 At R 4 3 1 1 P -2

ZHARIE AR B-2 ZLBE Y B2 B Dimri 5551F 1995 4F &
LA A — N RHIE, AR SEBGH RE 28 ML T o 4 B 2
Jil SA-B-Gal HYZRIEHATLL ALK , AT SCg 45 R WoR P, B2
FUBE B (BB G AR SR R MR A £ ) P4 B0 21 L
IR BAPE Y, BB 4B g AL s 5 5 H S dil 224k
B9 A ELAEAR 5 AR S UEIH |, AS [R] BE 19 JRE T 22 R IR 471 ot 4
AN B2 FUME T R0 21k, 4L h SLLL 10 pg/ml 40 B-
UM T AR IR AR SRR (P<0.05)  (HZ 3 N PAP IR B2 /R
FLANH] B-21 FLAE T B R A AVE AR DLIH 3, UaiH A —
PAP 50 53 BBl P, RE T 22 I T il 4B A it Ak i E L AR
ANRESE APH IR A AL AR

FCHH AL TR SRR, R 2 AN [) e J3 7] x4
B 240 L 1 200 A S 34 s, RCRARAIR T BB I GO/GL Y
A R RO T AR, Hoh 10 we/ml ¥R L ]
I ARCE 40 GO/G1 AR B 4 & s A IR 40+ P2 i
2, 33K 100 Y R R 22 KR 10 35 1 v A B S I HEE R R T T el gk
DT G AR AL L, DT EIEIE R T I Ak
HIYEH]

GAG, I BB  Aggrecan J&= 50 A0 BY (Y B AR AR
Bl STOBT A TR AN GAG S5 5 SoR  FETE 22 G 40CE) 4 i - 1
GAG Myuifie s WEMRHIEH, Hip B H 24 10pneg/ml,
XFForf- 2 B 3 s U] FE— R EE R R
RAVEHT , 8E di it 531 GAG RURE A Tkt s, Ho o P4
TmpiAL . RT-PCR 250 & 1 . BT 22 IR ELA B S A2 i 14l
M5 1 BUR ST Aggrecan BIRE AR, Hosm 30 BE R 4y
10 pg/ml, 11 UG JE AT Aggrecan mRNA A% R iA & 345 F P4

ORI, 20 18] 25 55 A SE T4 B L (P<0.05 B P<0.01) , S5

UESE, R 22 O BB A i A 0 1T BB IR Aggrecan 25 H RE

T AW R BRI R, REEZ OR REAEACA A 11 20 5

AR P2, H 0] LIH Aggrecan FFRIS AL P2 BUE 4

L (P>0.05) , VEBHZG W A4+ P RETE — & Y Rl P B9 I 2 fie

JEFT Aggrecan 5 A3, FEARE S R R AR B a2

IR
25 B TR, BEEE 2 KT LU R ARCH A0 S AU AH DG B2 EL

SR RS AN iR G 11 DR T I R o i N R 1 )

i AR PEHCE AU R Y A | AT DL R A i A e A,

AT A0 R AV FH 0 5 583 1) 5 VR E— 2D 3 BR SE R AT 5T

HPt B LSRG — R0

S 3Lk
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