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The effect of dynamic warm sparse-dense wave on apoptosis regulatory genes expression of chondrocyte LIN
Mu-nan”™ | LI Xi-hai ,LIU Xian-xiang ,LI Ye-qing ,ZENG Jin-xiong ,LIU Jian-hua ,GUO Jian-hong ,LIANG Yong-gang,
TU Xiang-dong ,LIU Qing-hong. * Fuzhou General Hospital of Nanjing Military Commang of the Peoples Liberation Ar-
my , Fuzhou 350025 , Fujian , China

ABSTRACT Objective:To investigate the effect of dynamic warm sparse — dense wave on apoptosis regulatory genes expression of chon-
drocyte. Methods ;60 white rabbits were randomly divided into normal group(n =10) and operation group(n =50). The operation group
copied knee osteoarthritis by modified Hulth Law were randomly divided into 5 groups. Model group received conventional breeding after
modeled , control group received the microwave therapy, experimental group 1 received electricity ( sparse — dense wave ) therapy, experi-
mental group 2 received thermal (thermal soft film) therapy, and experimental group 3 received electricity and thermal ( dynamic warm
sparse — dense wave) therapy. After treatment 16 weeks, the morphology of articular cartilage was observed, apoptosis rate and p21,p53,
Bcl-2 mRNA expression of chondrocyte was detected. Results ; After 16 weeks, knee osteoarthritis model was successfully established , articu-
lar cartilage morphology in each treatment group level of pathological changes significantly reduced than its in model group(P <0.01,P <
0.05). Apoptosis ate and p53 mRNA expression of chondrocyte ,model group, control group , experimental group 1, experimental group 2 and
experimental group 3 was significantly higher than the normal group( P <0.01) ,control group, experimental group 2 and experimental group
3 was significantly lower than the model group, experimental group 1 (P <0.01,P <0.05) ,experimental group 3 was significantly lower
than control group,experimental group 2( P <0.01,P <0.05) ; The expression of p21 Bel-2 mRNA, Model group, control group, experi-
mental group 1,experimental group 2, experimental group 3 was significantly lower than normal group( P <0.01) ,control group, experimen-
tal group 2 and experimental group 3 was significantly higher than model group, experimental group 1 (P <0.01,P <0.05) , experimental
group 3 was significantly higher than control group, experimental group 2( P <0.01,P <0.05). Conclusion: Dynamic warm sparse-dense
wave can be effect of down — regulating the expression of p53 mRNA ,up-regulating the expression of p21 \Bel-2 mRNA |inhibit chondrocyte
apoptosis and delay the degeneration of cartilage.
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BT 42 (Osteoarthritis, OA ) & H UL A — Fii 18
P HEREE R SCTT P , B A 1 28 WA K 38 8
Thi o R HCRR AL A% A D BR T LR R
TR LY RE 5 SR S A R IR Z A1, R 4
R T R BF9E R BUE PR T & h ik
BN TR SR B ARG . R, AngeT
AR KR A0 8 T AT BB B A B G R OCHE R
ez —o HIHIOTIER M, S TG A O B O R
AIGITAE L, O x5 HA A i AR i DY AR A R
3 o ARSI 3 et WL 0 A T T DX S R
PESCTT RECH ML A TR (A p21 (p53 | Bel-2 323k
FRISRZ I, PR STHCA A 5 4 0 o g A B A B
TR ST R I L
1 #MBR57A=%
1.1 SEWYEE  shaSiRAE R GRYT R IE) it
MR 2 A Wy B 2 AL B 5 i At ( E R R B & )5
71200510020077.6) ,JETEH#A 3.3 s, Bk 1.1 s, %80
2.2 s Bt U 17. 30V, 2505 100 Hz, i P45
2 Hz,
1.2 eIzt HCfERE 6 JTI R 5 60 H, B,
IR 2 ~2.2 ke, 1 F T3 50 SE 0 S W) A BR 5
R R, GRS UESS : SCXK (31) 2007-0011 , 7 7 o
P2 245 R S5 s ) P o0 3R A T R 2 SE B 3 W) 3
SO, SRS IE S RSl 23-016 5 SR R
Xt S AL B AT A 2006 AFRHE (L T EH ALK B0
PR H5 R L) A RLE
1.3 FZRXFIRKME  RNA fili§2 TRIzol 125 (In-
vitrogen /A 7] ) , Reverse transcription system 13 #% 5% iz
514 ( Promega /7] ) , DNA 431 Marker ,PCR &5
£ .SYBR Premix Ex TaqRM 7%¢ 5% %€ f PCR & 3|
(TaKaRa 2% 7)) , f B-Actin, p21,p53 Al Bel-2 F&
cDNA 519 ( BiFAE TAY TRA VG ) . BX40 &
s ( HAS OLYMPUS A7) ) , HU-12A & 5 it 7 3L
w(HZARHSANT]) , PE 2400 PCR 37 #854X ( Perkin-ElI-
mer A7) ) , % IGE & PCR [ ( BIO-RAD /A 7]) , Fluor-
S BERIE & 4t (BIO-RAD 24 A]) , il % R4 H &
=X (Eppendorf 22 5] ) o
1.4 SEFE R Sk o BR B Hic il 45k B
Bl 2 4, B EH A (10 H) FIFARA (S0 H) .
R R Hulth 3 7 45500 | BOCS IR C 5 9 A 2%, 1)
T PO R B, AR AR PO > AR, B i S U

RIEHESE3 d HE 8RR, 5K 20 R0, A H 2 WL
RS, R FARH S0 B, fiehl 2 kB8 5
A1, B BRI X IR 2 1 4 SEE 2 4L SR 3
4,364 (E 1), R —RRFKE, AT dEITHR
H 5838 S5 2 30 min, EZET7 16 Ji .
1.5 EHR
151 SUBMEHE AL  BURH RO T 3K
H,BH 0.5 em x0.5 cm x0.5 cm K/NH LU, H M
W RS U A CHE Be @ B, WA SC W B 2
R A S 3es T B R

xR PWHERKE T E

an o« SRk
ERAL 10 RIEL AR, R TR

BOmAL 10 EBURERER, RIS

g 1o PUZBUATE 5K 30 min 14 d 14

JrRR T RERIRE 2 d

ML (B ) 1397, 5K 30 min, 14 d K
LANPRE P AR AR R 2 d

IR 3897, 8K 30 min, 14 d 2y
L AP RE P REAARE 2 d

HL R (B ) ¥R YT, K 30 min, 14 d 2y
LAY JFREEIIRE 2 d

1.5.2 5 BT 30CE A0 M TR 25« BUBC & 9 AR
Frde 1 mm x 1 mm x3 mm K/NECE 3% 1% BEBR A
W E 24 b, 0. 1 MOBRRR G2 Pl i isE 3 1, F5- 0
0. 1% MU ALHE E 90 min, 28§ 5 /K Pk 3 W, & 1k
TR SN, AN [F) 9 82 P I 28 8 K, IOt 505 VR0 56 55 i B
A NERE L RSB YY) i, s
PR, 2% BEIR S B RR A AU e, 35 S L 7 B
BEMEE T R B A i 22 4L o

1.5.3 Ol s T RWHEHLIE B BUE R 7>
FbRUE : K] Mankin B0CE 2H GUE & BUE YA 25
SYARIET MR S AR AR B 4 3 4Y, 2K
HANE R (0 ~3 73) (AHEHES (0 ~3 7)) (AB-
PAS (0 ~4 73) (W12 (0 ~3 73) (I B AR AR
(0 ~3 53) deimi 16 43

1.6 RAMEMENKEABPBATREE VIIBUY
SENTHCE BRI 1 mm®, PBS Yk 3 K, BEARA
0. 2% IT RYJKE Ji it 1) #fE T 0f, 37°C 7K 3% 8 h, 200 H ik
U8, B DR AN DTEE , JF ] PBS SR, 250 )5 1
PBS B AN Ry 1 x 10° mL™" 41 BRI 5
S A B WL C WS, EALEI, W Cell
Quest FR AR ICCE UM, Mod Fit B4 53 Hr 45 B 4

SE1#H 10

LE24 10

TH3H 10
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1.7 Real time PT-PCR & X T BHRATER
p21,p53.Bcl-2 mRNA B9RIE KBRS fE, ITHF R
MY DTS T R, BT IR I 57 RIVELA & RNAlat-
erTM {51 Ep &, S8 r I HE 4 CHiE
-20 CLRAF, BT g BE AU F8 K TRIzol A7 #4E
EHTERIBUEL RNA , LU (8 12 R HL TR 725 %58 S RNA 9 5T
i, B g RNA 336 5 i cDNA, DLt cDNA AR AT
PCR §"## p21.p53.Bcl-2 DA B-actin HINZ (£ 2),
Primer5 ¥4 HATEIT5 149, RT-PCR § 34 2544 :94 C
4 min, (94 °C 30 5,60 C 40 5,72 °C 45 s),40 ¥,
Vit 2 i 2 Real time RT-PCR 3 148 51
R FRIR A 2 575087, LA B-actin FEH mRNA [ 3RiK
NS BRI A R DU it v Y B A S PR Y 2Rk K
-, DATE 8 AR AR EREAS 25 S0 20 0 i DU AE i
AP A AR ERE A R R IR 25 7. B 1 2,0
JH 2 BECEE TR o) A8 o A A R 15 0 A A 3 AT A GE
ACt pppe i) = HIFEE (Mean Ct) — S HEILIA B-actin
(Mean Ct) ; ACt s, = H YL (Mean Ct) - Z M
HEIH B-actin(Mean Ct) ;575 2 20, SCMEREAS FIFRFIIIAE A
9 ACHIEATIH — 4 AACE = ACH gy g -ACH e 3 560
34, FkERIHE AR 27,
1.8 #HESGits#h  SPSS 13.0 it ik {4 ab #REk s,
TR TORER AP I8 £ AR (v £5) FOR AT F K250
Fe g B s TR xR

F2 ZWHEX3M

514 Bk
8
514 S K i‘t
(bp) (°C)
F.5’ —GTGTTTACAGGCT-
TTGGAGTT -3’
p21 R.5’ — TCATTGAGGTATG- 285 60 NM-001082756
GAGGTTCT -3’
F.5’ — CCTCACCATCATC-
ACACTGG -3’
P3R5 GOTCTCGGAACAT. 251 60 X90592
CTCGAAC -3’
F.5" —AAGCTGTCACAGA-
GGGGCTA -3°
Bcl-2 R.5" - GACGGTAGCGAC- 256 60 DQ529234
GAGAGAAG -3’

F:5’ — GAGTCAACGGATT-
TGGTCGT -3’

R:5’ — CCATCCACAGTCTT-
CTGGGT -3’

184 60 AF404278

B-actin

2 & B

2.1 ABEURER THESAZHAHEZESR
(F=36.594,P =0.000) , 1F 5 41 &5 #CE R 6,
4 JZZERE T T o AT 4 DG Y RCR 2 AR ORDRE L R
O A MAZ AR IRFE . SEEe 3 4 0GB e g )23
SERATERT B B 2 R AR, R AT 2 B AN U )2
R G A P B A 58 1, 2 B8 Mankin $R
HHLIE S UL L PARETE Y, 45 R an sk
3 PR B2 XTI ZE S 14 R 2 4 SR 3
AU TIEF4(P=0.000) 525 2 24 5050 3 41
W AL TR ZH (P =0.021,P =0.001) ,

&3 16 AR EHXTERE Mankin EHHA
HEFMENHAFITNLR x+s

205 n 585

IEHF4 10 4.52 £2.34
IR 10 17.56 +3.75"
X HEZH 10 13.13 £3.23999
S 14 10 13.27 £2.84"99
IR 2 4 10 12.72 +3.55999
Sy 3 4] 10 9.36 £2.62"%

O OSEWAHE,1)P<0.01; SERY HE,2)P <0.01;
5528 3 4 % ,3) P <0.01,4)P <0.05

3 . PR N

A Y : .
3 F AR SN0 N ) o2,
; L i

I XPREBNAARSEUNEALER, HE L&

(1) IEH 2 x 100, IEH FoE A SR (2) BLBIZ x 100,
BB MR 4E AL (3) 580 2 4 % 100, FCE R MR

g
¥ . ead <]
» o

(1) )
2 XTHRBHARSEURREE
2% BEERSA FTIRERSE NE R B

(1) IEH 4L x8 000, 1EH 4R 40 i 52 0 12, A= (2)
BIIZE x8 000, FCH A MpERE  (3) 5080 2 4 = 8 000,iB7%
B A
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2.2 EHBEMNELER IEFAHCE AR E
B, RAMBERZE , MAZ SR, R 5 i T
% P 5 BT 2 A L ) S [ 0 ) T O, e Tk
BB T, AT WK 0 A e . S5 3
ZH R AR B 2R 4, R T SR 2, N S e B
2 ASFIN R I P ST ATk BB P AT L B A 22
S N R SR 12 5 S0 2 A TR S
3HZME(E2),

2.3 RAMAREMENRBHABBABATE K42
WEMB TR AR 25 (F =36.603,P =
0.000) ,MEARIZH NF HRZH (5000 1 2H (5000 2 2H 55 3
H RS TIER (P =0.000) , % R S50 2 4\ 5
B3 AU B TRAAL (P =0.000), 555 14
(P =0.004,P =0.000,P =0.000) ; 525 3 410 LT
XTREZH (P =0.000) (525 2 4H(P =0.038) , W3 4,

4 REBEBEATE x5

Eib]l n R AR T (% )
IEHRAL 10 5.65+2.90
i 10 35.79 £4.96"

A HEAL 10 27.34 £3.23299
SR 14 10 32.74 £4.20"
w2 Al 10 25.68 £4.03"2

583 4 10 21.90 £2.76"2
EOSIERALE,1) P <0.01; SERIZ A 2) P <0.01, 5528
L4 H#,3) P <0.01, 55255 3 21 [0%4) P <0.0135) P <0.05

2.4 Real time RT-PCR ﬁ}ﬁ%@%;&*ﬁﬁ)’tﬂ
p21.p53,Bcl-2 mRNA RiE K4 E 1 HE 448
p21 .p53 .Bcl-2 mRNA #7534, p21 .p53 .Bel-2 .B-actin
[z i RT — PCR = )6 ik i 4 0 B — I i e
R IR S 1S o R A p21 KGA(F =17.632,P
=0.000) ,WBEARIZH X RAZH (SC50 1 21 S0 2 4 SR 3
B AR TFIE# 41 (P =0. 000, P =0.000, P =0. 000, P
=0.000,P =0.002) ; X HA 21 S50 2 41 (5256 3 4108
BRI (P =0.047,P =0.011,P =0.000) ; 524 3
ZH A 5 T REZ (P =0.007) (5286 1 20 (P =0. 000)
SZE 2 (P =0.031) . B4 Bel-2 mRNA 323k
=35.259,P =0.000) , BRI XfREZH 500 1 éﬂ\%gm
2 21 SEE 3 AU AR TFIE R 4L (P =0.000) ; X HRAL \5E
B2 20 S5 3 A TRIAIA (P =0.005,P =
0.014,P=0.000) ; 525 3 A B TXT A (P =
0.019) 528 1 41(P =0.000) 528 2 41 (P =0.007) ;
BRI p53 mRNA ik (F =174.426,P =0.000) , f
RUZH RFHRZH S0 12 S0 2 41 S 3 A E T
IEHA (P =0.000) ; % MR 5200 2 20 (S50 3 410
MK FHAILL (P =0. 006, P =0.042, P =0.000) ; 54 3
HY BALT XA (P =0.032) 525 1 4(P =0.000) ,
SEER 2 4H(P=0.004) (%£5),

x5 &4 p21.p53.Bcl2 mRNA RiLHIFEHRES RT-PCR IMER =5

2157 n p21 p33 Bel-2
E#H 10 1.00 0. 00 1.00 +0. 00 1.00 0. 00
TR 2] 10 0.85 =0.05" 1.45 £0.05" 0.83 =0.04"
popiekcl 10 0.88 £0.04"29 1.41 £0.04"%2 0.89 +0.04"29
SE 14 10 0.87 +0.03" 1.43 £0.03" 0.85 +0.04"
IR 2 4 10 0.90 +0.03">9 1.39 £0.05"299 0.88 +0.03"9
SCuS 3 4] 10 0.94 +0.07">% 1.35 £0.042% 0.93 +0.05">%

EOSIEWHRE, )P <0.01; SHEMAH HHE,2) P <0.01,3) P <0.05; 5505 | HHH,4) P <0.01; 5505 3 4 HH,S5)P <

0.01,6)P <0.05
3 T i

TRIT R RES A IR R AR 2R R 2h
TR 25 T AR EA T IR . 20 25 U A 4% Ui
G B R D S8 L B — T | i 2 AR Rk i B
#2915 s, ARG G 25, ot 2 40
FRAETRL. WK I 338 8 T 30 Hz (3% SL I FR N
U, TR 2 N BT BE, T LR LR R R
JUL PRI I 952 2R 5 s AR RN T 30 Hz 1Y 3% SR I PR N
SR N REEE S e € =Y NS R I G A S E R ]

B 2 8 TS AULA %%&%JJ%E‘JTE%O

B ST R B R DA S B R AR B R
KA hy SR BEARPAE , B 40 B ) R 1) el 7 e H g B i AR
O o X — e B R B R &2 1 R, Ty

BRSO U R AR 200 Mt B A AE BV, SR
TR AT RPN 5 R R A 5 22, 51 kS 4 A
T2, AR BB L HE BRARCR 2 T 19 IR I 2T e IR AL, i
B AT TR T B T D 2T AE AL I i — 20 R R A

THRIE KRB, FEUR K IEH R ThaE"



HETFEE2012 48 %24 4481

(4 567) -7 -

ARSLEGES R, 16 Ja] J5 S A I ) Bt ) AR A R
R O N, DUJZ SR AN R 4 I 45 2R
FE SEAN R , MBS T R ST i, Sl
P PR e e BT RLBT T A S U

Je FAETUL, 37 S 25 LB 8 0 RT LAAE 2 519 7 WL

& R R RYIR AL

AL JA T (Apoptosis ) FRFEF PEAIMISE T, & —
ol g 5 PR 25 ) A0 S Sh AR Tl B TE IR OL T,
R M AFAE S P T B, BCE A0 M 0 R T T4
B R S e R B AR, p21
SRS MO AR 0], O pS3 75 5 A A0 AR R BE
WEIEY e CDK M EHERY T2
— 2B WA pS3 mT A A 40 M 0 G2/S J
B A AR AR S 5, O U T2 pS3 ] DNA &2
il , A DNA 058 52, dif ot 14 5 B A E
FOKE B , pS3 (RIS AT LAZE 1k 4H i 7 52 1 175 S04
TS AR TR L Bel-2 PR 0 v M
TR BB, 8L T LORAR MR AZ A 5N 5t
IR, Bel-2 BLIE A T L R A5 St ™ . Bk, 4n
A A 0 VA 42 0 0] e v R DG B Y p21
p33 Bel-2 FERI A, Al GEJE A T S BCH 40 i U
A RTTEZ—

ARSI ZE R B, ARG B PRI, KT
BB T AN R T p21  pS3 mRNA AR XS ik KF,
X RRZE 9200 2 20 SE e 3 ZH U] AR TR AL AL, L
3 AN AR T X MR SE 5 2 4L SRR T A i
p21 Bel-2 mRNA FHXJ KK, X BRZH 5256 2 4
Sk 3 ALW) P FRUAAL, 5K 3 4101 T X IR
2 \SEH 2 A, W) Bl 25 P B I RE AT SO R S
B A pS3 mRNA 3k, BRI ECE 41 p21
Bel-2 mRNA ik , DA I ) 41 4 M O 1, 3 22 5640
WERERAE
4 SEHk
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