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pathway in chondrocytes of knee osteoarthritis( KOA ) rat models. Methods: One hundred and twenty healthy 2 — month — old SPF - grade
SD rats were randomly divided into blank group,model group, control group, experimental group 1, experimental group 2 and experimental
group 3,20 rats in each group. The KOA models were built by intraarticular injecting 4% caroid into the right posterior knee of the rats ex-
cept those in blank group. The rats in blank group and model group were not be treated after the modeling. The rats in control group were
treated with irradiation at right posterior knee by using KJ — 6200C microwave therapy apparatus ,once a day for 30 minutes at a time ; while
the rats in experimental group 1,2 and 3 were treated with warm sparse — dense wave with a ratio of 1:1,2: 1 and 1: 2 respectively by using
knee arthritis therapy apparatus, once a day for 30 minutes at a time. At 4 and 8 weeks after the beginning of the treatment, 10 rats were ran-
domly selected from each group,and the cartilages were fetched out from the weight — bearing surface of the medial femoral condyle and tibi-
al plateau in the right posterior limbs,then the protein and mRNA contents of ERK, P38 ,P53 and RAS in cartilages were measured by using
Western Blot assays and Real —time PCR assays respectively. Results; (1) After 4 — week treatment , there was no statistical difference in
the contents of ERK mRNA ;P53 mRNA and RAS mRNA in the cartilages between model group, control group and experimental groups ;and
the contents of P38 mRNA in cartilages were lower in control group ,experimental group 2 and 3 compared to model group( P =0.024,P =
0.024,P =0.006) ,while there was no statistical difference between the rest paired groups. The contents of ERK protein in cartilages were
lower in control group and experimental group 3 compared to model group (P =0. 047,P =0.020). The contents of P38 protein in cartilages
were lower in experimental group 3 compared to model group,experimental group 1 and 2(P =0.018,P =0.035,P =0.026) . The contents
of P53 protein in cartilages were lower in control group , experimental group 1,2 and 3 compared to model group( P =0.029,P =0.012,P =
0.003,P =0.002). The contents of RAS protein in cartilages were lower in control group ,experimental group 1,2 and 3 compared to model
group( P =0.002,P =0.000,P =0.001,P =0.000). (2) After 8 — week treatment, there was no statistical difference in the contents of
ERK mRNA in cartilages between different groups. The contents of P38 mRNA in cartilages were lower in experimental group 2 and 3 com-
pared to model group( P =0.020,P =0.024). The contents of P53 mRNA in cartilages were lower in control group,experimental group 1,
2 and 3 compared to model group( P =0.009,P =0.001,P =0.004,P =0.001). The contents of RAS mRNA in cartilages were lower in
control group, experimental group 1,2 and 3 compared to model group( P =0.002,P =0. 000,P =0.000,P =0.000) . The contents of RAS
mRNA in cartilages were lower in experimental group 1 and 3 compared to control group( P =0.043,P =0.031). The contents of ERK pro-
tein in cartilages were lower in experimental group 3 compared to model group and experimental group 1 (P =0.033,P =0.009). The con-
tents of ERK protein in cartilages were lower in experimental group 2 compared to experimental group 1 (P =0.022). The contents of P38
protein in cartilages were lower in control group, experimental group 1,2 and 3 compared to model group (P =0.008,P =0. 008, P =
0.005,P =0.000). The contents of P38 protein in cartilages were lower in experimental group 3 compared to control group, experimental
group 1 and 2(P =0.014,P =0. 015,P =0.022). The contents of P53 protein in cartilages were lower in experimental group 1,2 and 3
compared to model group and control group( P =0.003,P =0.005;P =0.000,P =0.001;P =0.001,P =0.012). The contents of RAS
protein in cartilages were lower in experimental group 1,2 and 3 compared to model group( P =0.000,P =0. 030,P =0.000) . The contents
of RAS protein in cartilages were lower in experimental group 1 and 3 compared to control group(P =0.000,P =0.000). The contents of
RAS protein in cartilages were lower in experimental group 3 compared to experimental group 1 and 2 (P =0. 000, P =0.000). Conclu-
sion; Warm sparse — dense wave can regulate the RAS/MAPK signaling pathway and inhibit the chondrocyte apoptosis induced by inflam-
matory reaction through inhibiting the expression of RAS and ERK | thereby it can delay cartilage degeneration in the process of OA. Better
effect can be obtained by using warm sparse — dense wave with a ratio of 1:2,which surpasses microwave treatment in curative effect.
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YIVFRTIES : SCXK (] ) 2012 — 0001, 5255 Jy Z2 i 1o
P22 S S e B B St

1.2 fFIF0{LEE B - actin P53 P38 . ERK RAS 3
c¢DNA 5| ¥, TRIZOL ( Invitrogen 4\ 7 ) ; DEPC 7K
(Jemt il B B AR H AR BHECA RA W) 3B - actin,
P53 $Hi 4 ( Santa Cruz 2\ 7)) ; P38, ERK ., RAS F /&
(Cell Signaling Technology 7\ F] ) ; Real — time PCR i
F & (TaKaRa 23 )., 64R AU i w5 o 25 .0 Ml
(BECKMAN /A i) ;9600 7 DNA 4 $4 % ( PE 7 ¥ %
4i/NvH]) ; GEL DOC 2000 ZUEE IS 4% & 45 . ChemiDoc
XRS + {22 k6% 2 58 ( Bio — RAD /2 5] ) ; 7900HT
Fast SZH9¢ Y6 5E & PCR & 4t ( Applied Biosystems 72y
) s KJ - 6200C S ia s P AL (B Mk 7 BEI7 B 2
A ) 5 B SCT RAIAIT A (R84 2% i T RHBCA TR
VNI

2 K&

2.1 SARKEE FF 120 2 SD KRS R SE 1
JaJG BRI Ry 2 BRI X R S0 1 4 5K
B2 .50 3 40, B 20 Ko BREs B, HAa %
HRBR 5 TGS 1.4.7 RELKE & (3
mL - kg ™) HEFTHE I ORR IS , A TS RO T s P i S
49 AJNAR AL KOA AL, 4K 0. 1 mL=
2.2 IWFW LG, 2 H AR R
HRLR SR, ASHEAT T30 4 BRZH LA KT - 6200C A
SRR AT S RG340 W, B IRES 3 om, 45
H 1Y, BEU 30 ming 525 1 2 5056 2 ZHAISEE 3 41
REI LB SCAT SIGT P AN TR ST, 1677 I i AR 0
TIECATINANIRIRAL , 73 ) e 4k 8 b 10 1 B i 2
P 20 1R g A 12 B, 4 H 1K, AR 30 min,
2.3 RAS/MAPK EES@EHEXEH N mRNA Rix
KEE 435 T 5L5 T 4R 4.8 G, NS4k
PLEEI 10 HORER, IS 1 6K 5 SRR/, YT ECA
JE BN EmAREE 85T E T -80C i}
Ho 439 F Western Blot 3£ F1 Real — time PCR 1l
7E ERK P38 P53 RAS Z [ fl mRNA & f&, Real -
time PCR 5557 i Real — time PCR {7 & Ui B 4519

B BRIEAT , LUH I - 3 — BRI U1 ( glyceral-
dehyde —3 — phosphate dehydrogenase , GAPDH ) 3 [K /£
HNZ, Las FLEAE AR EREAS LA LS5 H A 4% 5 D A
AAHXS BHEREA R85 57, RIS HEREA (ACT) = H
AOELH (Mean Ct) — 25K GAPDH( Mean Cr) , £f
MAEA (ACT) = HAYHEH (Mean Cr) - NS LN
GAPDH(Mean Cr) ; AACt = flIFEA (ACT) — R HERE
A(CACT) , I 24 H L Y 3R52K 2 - AACT 5%
N BTG 1,
%1 Real —time PCR SEIGET S|4 5 51

A ElkZgdl

EPK i CTGGCTTTCTGACCGAGTATGTG
T CCTTGGTTTTAGAGGGCAGAGACT

P38 F#  GAATGGAAGAGCCTGACCTACGAT
T AGAGGCACTTGAATGGTATTTGGAG

P53 i CCATCATCACGCTGGAAGACTC
T TGGTGGGCAGTGCTCTCTTTG

RAS I GGACAATCGCTAACAACCCCCT
FiF  GGCACTCTTTCCCACGCCTCTA

GAPDH FiF ACGGCAAGTTCAACGGCACAG

TiF GAAGACGCCAGTAGACTCCACGAC

2.4 HWHITHM RA SPSS 17.0 Geil# 4 ab
SERERE 23 VAR 2 T 8 A 5 45 T8 A 11 4L 1]
FEAE R ¢ K656, BRI 20 o BR2H % 3 AN S 56 40 4% 45
P AL () A L AR FH B DR 3R 7 22 43T, 4100 5 7% L
BORH g K, KK i « =005,
3 & B

T 8 JiJa A2 #15 h ERK mRNA . RAS mR-
NA [ & 28 F25 14152 41 P38 mRNA P53 mRNA
TR A E R TG EE X (F2), BRIg
i ERK (P38 (P53 RAS 1 & ¥ T8 1
H(EK3),

T 4 J5 S, AR 2 ) B AL R S 06 A Ol
ERK mRNA P53 mRNA .RAS mRNA & & 45, 41

S TG T S R IR ALV SE0 2 41 5250 3 414K

Hrh P38 mRNA ST A4 (P =0.024,P =
0.024,P =0.006) , HAx 25 2H 0] WG 94 LA, 4 [A] 22 51
TG 4B (F4) , XYL LK 3 45+ ERK

x2 T8 BAEZAAMBEBAKRRXTEREF ERK.P38.P53 RAS mRNA RikKkF

45 B (1) ERK mRNA P38 mRNA P53 mRNA RAS mRNA

23 10 1.000 +0.000 1.000 +0.000 1.000 +0. 000 1.000 +0. 000

R 2 10 3.000 +0.474 4.052 +1.028 8.303 +4.400 9.285 +3.006
1y 7.312 1.361 2.875 4.771
Py 0.018 0. 307 0.103 0.041
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*3 T8 ARZEEAMERAKRKXTHE D ERK.P38,P53 RAS EHFILKT
151 FEARL(I1) ERK P38 P53 RAS
Y =E) 10 0.456 +0.023 0.405 +0.079 0.382 +0.55 0.353 +0. 106
FETRIZH 10 0.738 +0.089 0.720 +0.020 0.992 +0. 167 1.019 +0.059
t{H 7.338 9.249 5.104 8.333
P1H 0.018 0.011 0.036 0.014
T4 FH4BFAEEAKRBETHE PR ERK,P38,P53 RAS mRNA RKik/KkE
2151 FEARE( L) ERK mRNA P38 mRNA P53 mRNA RAS mRNA
R 10 1.732 £0.577 6.340 3. 161 5.907 +4.324 8.044 +3.975
X HE 2 10 0.515 +0.589 2.277 £1.386 4.715 £3.452 6.114 £3.702
SEE 14 10 0.570 £0.737 4.132 +2.793 2.853 £1.639 6.225 +4.678
S 2 4H 10 1.032 +0.467 2.295 +1.600 1.400 +0. 810 7.393 +3.569
S 3 4 10 0.837 +0.236 1.163 £0.085 1.662 +0.929 6.927 +1.813
F1{H 2.328 3.350 2.040 2.749
Py 0.107 0.040 0. 145 0.070
FEASEIMETERMA(P=0.047,P =0.020) , H.4 0.029,P =0.012,P =0.003,P =0.002) , &K HH#K

FHPCE T ERK A&

A LA, AR 25 S 2
GeitoAiE 3 500 3 L b P38 EE S AR TR

B PS3
S0 B

PP LA A 22 R B RS B
VSZEG 1 4 SCEG 2 4L SN 3 e R

A SCH 1 A MSEE 2 (P =0.018,P =0.035,P =
0.026) , AR 4L HCH h P38 SR T S P LA, 41
[A]22 53 4 JE 48 T2 3 30 X BRAH  SE 3 1 4 20 2
SR 3 4IHCE T PS3 A A R IR RARAL(P =

RAS & &R A4 (P =0. 002, P =0. 000,
P=0.001,P=0.000), H:Ax 4% 20 i o RAS B
P LA, A I R RG AR (R S) .

£S5 F4REEEARETREH ERK, P38, P53 . RAS BEE KA
5 REAR (A ERK P38 P53 RAS
L 10 0.307 £0.083 0.638 0. 136 0.629 £0.175 0.535 £0.097
X HRZH 10 0.204 +0. 061 0.435 +0.068 0.288 0. 106 0.261 +0.072
Ty 120 10 0.215 +0.040 0.532 +0.081 0.238 +0. 123 0.203 +0. 069
S22 4 10 0.246 0. 056 0.542 £0.046 0.163 £0.080 0.248 £0.059
SE 3 4 10 0.182 +0.033 0.371 +0. 062 0.136 £0.070 0.209 £0.017
F i 3.351 8.392 7.360 14.304
P4 0.040 0.001 0.002 0.000
T 8 JiJ5 , & E h ERK mRNA & ERK & [ & L TR A A MG 1 41 (P =0. 033,

ZF TG 5 2 4955 3 4KH P38
S PR T (P =0.020,P =0.024)
R T P38 mRNA &5 LL#, 4[] 22 5738
VSEEY 1 OZH S 2 A S 3

mRNA £

AT s 0

HE 2H

Dy \/

P =0.009) 555 2 ZH4CH +h ERK 3 &

LA(P=0.022) , HAXHHE+ ERK HE &

P EE R, 4 1) 22 S B JC G i o 6 S X B AL
Y 2 AR 3 AR R P38 R IT

B 5550

*Eﬁl

ZHHCEH PS3 mRNA S B ILTAARIZ (P =0. 009,

P=0.001,P =0.004,P =0.001), H A& 4185 p
P53 mRNA S L, Ml 2 F B LR IT¥ 5
SR BRZH S5 1 2H S 2 AH L i 3 A A
RAS mRNA & & Ik THIAI 4 (P = 0. 002, P =
0.000,P =0.000,P =0.000) , 525 1 41 523 3 4%k
B RAS mRNA & ¥ F XTI (P =0. 043 ,P =
0.031) , HAp £ HHCE H RAS mRNA & &P LLEK,
HMEFHTGEITFE X (R 6), L5 3 HiKEh

ETIZH (P =0. 008, P =0.008,P =0. 005, P =0.000) ,
SEH 3 AR P38 S IR R g 1 4
FISCEy 2 41 (P =0.014,P =0.015,P =0.022) , H4
FCE R P38 B S RN LR, A1) 22 S TS
Th2r i SO 520 1241\ SE00 2 4] V525G 3 414K i H P53
B AR TR B AR IR ZH (P =0. 003, P =
0.005;P =0. 000,P =0. 001 ; P =0. 001, P =0.012),

HARF G P53 B & E P LA, 4 ) 22 574
TG it22 3 5000 1 41 5250 2 4 5056 3 4 RAS 4
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HEEHE TR AL (P =0.000,P =0.030,P =

0.000) ,5C5% 1 4 F15C5: 3 41 RAS EH S =YK T
XFHRZH (P =0.000,P =0.000) , 525 3 240 RAS HH &
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