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Effect of eletroacupuncture with close-to-bone needling treatment on expression of Sox9,

VEGF and ColX in impaired cartilage of rabbits with knee osteoarthritis
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Abstract: Objective To investigate the effect of eletroacupuncture with close-to-bone needling treatment on expression of Sox9,
vascular endothelial growth factor (VEGF) and type X collagen (ColX) in impaired cartilage of rabbits with knee osteoarthritis
(KOA) and explore its possible mechanisms. Methods Forty New Zealand rabbits were randomized equally into normal
control group, KOA model group, eletroacupuncture with close-to-bone needling group (CN group), and normal thrust
needing group (NTN group). In the latter 3 groups, KOA was induced by Hulth-Telhag treatment and evaluated with X-ray
examination, and 6 weeks after the modeling, eletroacupuncture for 20 min was administered in CN and NTN groups at the
acupoints "Zusanli", "Waixiyan", "Neixiyan", "Liangqiu" and "Yinlingquan" in the left knee joints once daily for 5 days as a
treatment cycle. After 5 treatment cycles, the rabbits were examined for behavioral changes, cartilage morphology, and Mankin
scores; The protein and mRNA expressions of S0x9, VEGF, and ColX were examined using Westen blotting,
immunohistochemistry, and RT-PCR as appropriate. Results The rabbits in the model, CN and NTN groups showed
significant changes in behaviors and cartilage histomorphology after the modeling and after the treatments. HE staining
showed that cartilage injury was repaired and tended to recovery in CN and NTN groups. The cartilage pathologies was
severer in the model group than in the normal control, CN and NTN groups (P<0.01); Sox9 protein increased and VEGF
mRNA level decreased in CN and NTN groups after treatment as compared with those in the model group (P<0.01).
Conclusion Eletroacupuncture with close-to-bone needling can effectively improve KOA in rabbits probably by enhancing
Sox9 and reducing VEGF and ColX expressions in the cartilage to inhibit hypertrophic differentiation of the chondrocytes,
maintain chondrogenic phenotype and repair cartilage cells.

Key words: knee osteoarthritis; eletroacupuncture; close-to-bone needling; Sox9; collagen, type X

HPERTTR(OA)  SFRIEAMESRTTA MERMERTY oA AR AL AT I B ST A 2 ke
R IRETENZ IR — MBI AL T8 A8, BRI R 2 SRS BE R, ik TN i e
fRzsh AN BEEA SRR A4k

#E B #9: 2016-01-06

B SR T T A % P B2 R (ZY201402117) BT R 5 3 5L 1, eI 65 %7 L) 158
fEE' ) JE, - 0F5R 4, E-mail: statictime@163.com B AL OV ER OA B, 2045 5000 J5%%, 5

BRI LA T E-mail: 5a990@126.com W FE AL AR, L2k R TR A 28 67 4



- 998 - J South Med Uniy, 2016, 36(7): 997-1003

http://www.j-smu.com

TS RA BRI T B I B O RIS B2
IRTFARDRIMERT, KA R, B BRI B Ty
2 (KOA) G AT A PR M DI BEREAT ', Ja ik
ST RIR YT KOA BT B4, I PRI IE A V6 7
KOAf R AP H AR T 5 AT L™ . Btk
IR PR A AR A E Y 7B 51 R I
S G A M ) R IX B (Sox9) 7E AR 4
LU ZHEOCERVE R, RBZS A R A iRAE
KEFRE=H) X BURE (Col X ) JLPH S 8 Fiss Hak
IR RER A ECE A AL RE TS LB Mk, 20 I/ TN
K AT (VEGF) AT S8l AR JEEE . A
ST U2 ot 3 0 T B D1 4 R AR R A A L
Sox9,VEGF Fl1 Col X Zik i , 1) KOA (1 &l
il AR KOA L .

1 #EFnFE
1.1 F XA BA L

Sox9 (bs-4177R) . VEGF (bs-1313R) #1 Col X
(bs-0554R)—4t Il F b 5t B 2R AE W H ARG BR A ]
HRP(sp-9001-3 mL)Frict —Hille F At 5B A iR 57
INT], — AR AT K% :0.30 mmx25 mm.0.30 mmx
40 mm.0.30 mmx50 mmAEfZ ) , BEIAIF AL (B AL
LH200) , F= AR &5 bk ( i F R I8 ) , PCRAX#S
(Applied Biosy Stems) ,):2= i {5 (MODEL BX51TF,
TOKYO, JAPANVIKIR I CHLSIGAM AR A Fr
HL(Leica SM2000R, f&[=] ) . H1 {2 {53 (iMark-14047,
) BER A% 255 (BIO-RAD) ESOHLCK IS
OAUSERATBR AT 4 (B R R 22 AR ) TR
FHRL) BT % £58 (DR3000, H f PR EE R R
BT 25— BE B R )
1.2 Fhah R AER 5 6|

ERREHTIE 2 9240 H W A HRERIR 2=l
VFATIES : SYXK (#1)2012-0001, Mfikfi4F , M2,
R 2.0~2.5 kg, SR PR S EE sh e PR
o FIFHBEHLO IR A E R 2H (N ZH )10 H s
230 Ho rERELHAT Hulth F-ATE 42 il Bt 515 e ot
U B YRR ZE T T 22 S 2 B S 39 2 2 4H
(30 ma/kg) , PREE BRI o FLes B2 I #E BRI, T
LM T T BRAL RN U1 11, BRI K2 )ik, 2 8 P
At VIR A R AR FEA 22, F T OG5 2, S
R AN A, DI S A SR A Tl S g B/
TG B ZEE A k. NIRRT 2514
J7UIkg) i 18, 1 vk/d 3L T d, AR 6 8 XA B
P22 ST T X ERA I, W6 f2 i B i A
KT TBRASAS BOCTTRERAS R A5 Al WA R Y]
W1 BT PG 4 e blEAIL ol 34 X HRZL (M 4Y) |

FORIZH(CNA) @Iz (NTN ), F52H 10 H
1.3 %F7ix

15 CN ZEH PG = SR IR [ 72 , MR PO, 2 BE (s
B AR ) VEHE S BN A MBRHIR " “ B2 B 2 =
HLRI BB 577, INANIRIRBEF 1.5 1224+, 18 61 i
PRUARHR , 01 I R R, R4 24 151 (30 mm) (BT3P 471
R IE YRy 1.5 1) B Feak FH 2 ~F =24, bl 2= 1%
B BRI I BB AR 7 R i o, EEF 2 1.5 5)
(50 mm), ; & = B GE ] 1.5~ 225, SR I G AT/ e
R W AR e 151 (30 mm) s BB SREH 1.5)
ZEEF SR P0G B R, R 24 15F (30 mm) .
NTN 2H 5 7 Rk S CNH—2, R 1T 24, |
bR 0.5 51 (15 mm) ZEA7 , AN BHEE HEE , A
o FHAPANTS T3, AR A F L, — 2 A 4
PIAMIEAR , — 2 FR 3% 2 = LRI S8, i 3
20 min, 35K 1.6~2 Hz, LURRSP LA ORI B (R
4~6 V, L 1~3 mA) , 13Kk/d,5 d—J 7 e, BE—I P 2 al bR
2.d,i#EZ 4%, NAFMA e 7S CN4—E
{EAHIEAYT
1.4 X&)

>R F Hulth 2552 B DG AL 6 J&] 5, % R
L AERBLATHTPY = A E TT HEAT XA, W<
AR AT Z AR A A PE 2% e X Al 3
FETE R R R A MR S — BE B i AT, X R S8 (R4
17 :32 mASs; FRETHL U . 250 mA; RS T .60 Kvp; FEST
if1E] 128 ms).,
1.5 474 FAm

SRR HTFGY T 25 A e S SR R i
N ST Bl ST B AK A A AR, F Lequesne MG
WA PSSR i 4 1 T E47, Lequesne MG B3
T : SRR, « ARl AMIBOCTS , Jo 5
TP 1 9%, B R 19, 2Rl 1
JRCARAR R By Ay T2, FB R iR 0, 4 B R gL oA
IV DA BB Bh I EH, A 1o T 9%, B
IR A T, B A 1ok T2, SEBREA T (HB A T i
KM, FBBANREA TAE , ASRERE L K il Ry IV 285 5 197G
B (HE R 0°) SRR E 90° LA BN T 2%, fi B 45°~90°
S 9% A 15°~45° R M4, 15° LA A IV 5 &5 b
Ji : AT TCI K, B HEARICVE R T 4, SR Ik,
BRI R G, AR ., - PEbm i 2k TR, 452
SHERK N 053,153,243 ,351, B3R 1157
1.6 MR BRI AT A A

TRIT 4 TG B 4 4B UG 24 2 3% G 1L L 24
(30 mo/kg) BRI , 37 BRI Je ik, Wi e 51, IR
DI B EE WLAIZH A, BT &1 TR K pa i H
B, 43 R oy, — B ARG R AR RRAT, B 2 1



http://www.j-smu.com

J South Med Uniy, 2016, 36(7): 997-1003 - 999 -

80 T ,— TN 4% Z R E A Z R H
P PR B EA T RS , AR i e, A s M, 4~
5 um EZEY) R, AT HE Y o 1 F R s e 6o, v
Mankin FE537 0% F R s e e b) B b T, T
BRI HRE
1.7 Westem-blot#&n

BUR AR FRANL) 40 mg, T4 2 iR
B AR BT S B0 10 min, BCA R A5 il &
PR g I, SR A R B 11, SDS-PAGE #Ei L
VK5 % 2 PVDF B, Jin A Sox9 #1 Col X —$i(1:
500),4 CHEARIR, 37 CRIE I —PHi(1:1000), 5 F
JEEE R, JHGAPDH NS E & iR L 5§,
Quantity One 4.6 {453 254 K UE ( H 1B FIARXT
Frt A BRI (E/GAPDH JKEEH)
1.8 Sz LaL A

U 4% 2 5 T RECRAT I 0B AR A [81 72 24 h
J& AR 4~5 umiE ST R, RS CRIHE &
AL TRHE R , 2= I NI E 30 min, PBS Wk, o)
T 3% WA /K A ALY | L~ I & I, 43
T/ VEGF #l Col X —HT(FifRE 1:100) ,4 CI i, %
A 30 min, AP ZARIC 1L AP BHUR bR
TO4EN TVEWRS , N DAB S (a3, e T s
5 min, FE OB R R BHTE , IRACKE R G 15 min, Ji
IKIGTONBRIRAE 3 s, U FERERE K Tk, b st
A FBATET REH PBS AR —T.

A

Bl X&UMBHAZRBERITEL

1.9 # 3R A4 X (RT-PCR) &M

HUH BT A BB A2, 3 R st s
WA E UL BT RNA SRR c-DNA il £, Sox9 5|
Y. [9i7:5GGCGGAGGAAGTCGGTGAAG 3', [ijif:
5'GCCGGGGGAATGGACCTC 3, VEGF 5|4 : I¥i:
5TGGCCGTCTGCTGGGAGTG 3', Fil#:5'CCGGGC
TACTACTTCGTCCACTC 3', LA b-actin {E & N = %t
W, i : 5’ACCCCGTGCTGCTGACCGAG 3', Fifff :
5TCCCGGCCAGCCAGGTCCA 3", L) 51 ¥y &
PRI AW HARA IR w5 1, GG RE AT 4
J&i , FHPCR 25 A A 70 5 0BT , G5 3 R S R 3 ik i
XS HAE
2.0 Geitsam

N SPSS 17.0 k- 8l ge 1530 , T S5 40
BRI bRE 2230 AN HUA B PR Ry 25
M A2 53 USR] LSD R, LA P<0.01 7557
EEE M-8

2 #R
2.1 X&AmzER

DN LRI U - TE 5 2 PG 22 S B i 85, 1)
BRIEHT , TP, 4R R, TTE#IE .
6 8] J 1 ATAEUBT PG 4 RO I A A B B, %
IR ST HASE , A R .

Fig.1 Changes of the rabbits' knee joints observed by X-ray. A: Frontal view of the joint of a normal rabbit; B: Lateral view of the
joint of a normal rabbit; C: Frontal view of the joint of a rabbit with KOA; D: Lateral view of the joint of a rabbit with KOA.
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Tab.1 Scores of equesne MG algofunctional index of the
rabbits (n=10, Mean+SD)

Group Pre-treatment Post-treatment
N group 0.50+0.53 0.40+0.52

M group 6.50+0.85* 6.80+0.63*
CN group 6.30+0.48* 3.30+0.68*"*
NTN group 6.40+0.52* 4.40+0.52*"
F 232.24 203.02

P 0.000 0.000

N: Normal control group; M: Model group; CN: Close-to-bone
needling group; NTN: Normal thrust needing group. *P=0.000 »s N
group; “P=0.000 »s M group; “P=0.000 »s NTN group.
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Tab.2 Comparison of Mankin score and Sox9 and ColX protein expressions in the cartilage in

different groups (n=10, Mean+SD)

Group Swann/SCOreE Sox9 protein Col X protein
N group 1.10+0.74 0.70+0.01 0.25+0.03

M group 7.80+0.79* 0.27+0.03* 0.65+0.03*
CN group 4.00+£0.82*4 0.59+0.02*"* 0.38+0.02*°*
NTN group 5.00+0.82** 0.47+0.03** 0.48+0.02**
F 122.39 571.96 402.38

P 0.000 0.000 0.000

*P=0.000 »s N group; “P=0.000 »s M group; *P=0.000 »s NTN group.
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Fig.2 Pathological changes of the knee joint of the rabbits observed with HE staining (Original magnification: x200). A: Normal control
group; B: Model group; C: Close-to-bone needling group; D: Normal thrust needing group.
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Fig.3 Morphologic changes of the hypertrophic chondrocytes observed with Toluidine blue staining (Original magnification: x
200). A: Normal control group; B: Model group; C: Close-to-bone needling group; D: Normal thrust needing group.

M CN NTN

&3 &L VEGF.Col X EAFRIAKF
N Sox9
Tab.3 Protein expression levels of VEGF and ColX in the knee - _ -- 56000

joint cartilage of the rabbits (n=10, Mean+SD)

Group VEGF Col X
0.80+0.06 0.09+0.04

M 1.44+0.07* 0.77+0.06*

CN 1.03+0.08*** 0.29+0.04*"* GAPDH r ~- - 35000

NTN 1.26+0.06** 0.46+0.06*"

P 172,63 316.71 B4 %&2HSox9F1 Col X & H ik Western-Blot &
Fig.4 Sox9 and ColX protein expression detected

P 0.000 0.000 by Western blotting. A: Normal control group; B

Model group; C: Close-to-bone needling group;

*P=0.000 vs N group; “P=0.000 »s M group; *P=0.000 »s NTN group. DN | thrast need:
: Normal thrust needing group.
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Fig.5 Expression of VEGF in the knee joint cartilage (Original magnification: x200). A: Normal control group; B: Model group; C: Close-
to-bone needling group; D: Normal thrust needing group.
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Fig.6 Expression of ColX in the knee joint cartilage (Original magnification: x200). A: Normal control group; B: Model group; C: Close-

to-bone needling group; D: Normal thrust needing group.
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Fig.7 Sox9 and VEGF mRNA expression detected by RT-PCR. A: Expression of Sox9
mRNA; B: Expression of VEGF mRNA. N: Normal control group; M: Modeling group;
CN: Close-to-bone needling group; NTN: Normal thrust needing group.
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Tab.4 Expression of Sox9 and VEGF mRNA in the knee joint
cartilage of the rabbits (n=10, Mean+SD)

Group Sox9 mRNA VEGF mRNA
N 0.44+0.02 0.27+0.02

M 0.26+0.01* 0.40+0.02*
CN 0.39+0.02*"4 0.32+0.01*"4
NTN 0.32+0.02** 0.36+0.02*"
F 190.69 122.46

P 0.000 0.000

*P=0.000 »s N group; “P=0.000 »s M group; *P=0.000 »s NTN group.
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