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H ¥ : 22T RhoA/ROCKE 5@ B HF 7T AT BB X W R B AMRA T BZBEMIERNS . J7ik:
2 AR SDIEME KRS0 R, FENL NS, BIIERE A, BRAE., ReHEIRA. metdE /A fHnHIFI4.
#EA % B HulthPARE S KRBT KA, ERHARETH, BB ARSI H T 5 B4t 4 4t
YBIT R T R IMBUN AR B E 215 min, HB4EFEHRAF N /M RIR B4T 15 min, BEFEXATFHEES
dE7%15 min MESTR, IR K REXRERES0.1 ml Y-27632%W, 1REN1K, SEEERSS5
Ko RB2R, BEEEF 128 . B4 B4R A o2 BBt B3R 152/10 Hz, 38F£0.5~1.5 mA,
DU B3 ibE, KRAFEILAE. BATHSA, LRFHIK, #{TFW12/E. kEXRAMBE
THEHA, BEHERORESHRFHREEFEEI, Western BlotZA il # & 441 H RhoA/ROCK
{5 5@ ERhoA. ROCK. ERK1/2. p-ERK1/2. BaxXBcl-2&HAEAREE M. 45 HERES
RE/R: BERBRANMEFIENRTREHLSERB AR B AIERAFHESRE, MR RR
HAMFIFIAP R I ZFAHE . Western Blot4 R EoR: SHEAMARBEFERAML, BeHBRA
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Abstract

Objective: Based on the RhoA/ROCK signaling pathway, to study the mechanism of electroacu-
puncture in inhibiting chondrocyte apoptosis and delaying degeneration in knee osteoarthritis.
Methods: Fifty 2-month-old male SD rats were selected and randomly divided into 5 groups,
namely normal group, model group, electroacupuncture knee-eye group, electroacupuncture
non-acupoint group and inhibitor group. The modified Hulth operation was used to establish a rat
model of knee osteoarthritis. The normal group was not intervened. The model group and the in-
hibitor group were given the same grasping and sock fixation for 15 min during the electroacu-
puncture treatment in the two electroacupuncture groups. Electroacupuncture knee-eye group
was given to the eyes of the inner and outer knees for 15 min, and the electroacupuncture
non-acupoint group was given electroacupuncture to non-meridian and non-acupoints for 15 min
as a control. The rats in the inhibitor group were intraperitoneally injected with 0.1 ml of Y-27632
solution each time, once a day, continuously every week. 5 days of injection, 2 days of rest, 12
weeks of continuous injection. Both groups of electroacupuncture used the sparse-dense wave
stimulation mode, the pulse frequency was adjusted to 2/10 Hz, and the intensity was 0.5~1.5 mA.
The strength is based on the fact that the muscle starts to twitch locally and the rats do not strug-
gle. Intervention was conducted 5 days a week, once a day, for a total of 12 weeks. The cartilage
tissue of the right knee joint of the rats was collected, and the morphological changes of the carti-
lage tissue in each group were observed by HE staining, and detect the expression of RhoA, ROCK,
ERK1/2, p-ERK1/2, Bax, Bcl-2 and other related proteins on rhoa/ROCK signal pathway in the car-
tilage tissue by Western blot. Results: HE staining results showed that the morphology of articular
cartilage in the electroacupuncture knee-eye group and the inhibitor group was significantly im-
proved compared with the model group or the electro-acupuncture non-acupoint group, while the
difference between the electroacupuncture knee-eye group and the inhibitor group was no signif-
icant. Western Blot results showed: Compared with the model group or the electroacupuncture
non-acupoint group, the electroacupuncture knee eye group and inhibitor group significantly
down-regulated the expression levels of RhoA, ROCK, ERK1/2, bax and other proteins, and
up-regulated the expression levels of Bcl-2. There were significant differences in protein expres-
sion levels (P < 0.01), while there was no significant difference between the electroacupuncture
knee-eye group and the inhibitor group (P > 0.05). Conclusion: Electro-acupuncture at knee-eye
point can effectively reduce the damage degree of cartilage tissue morphology in rats with knee
osteoarthritis. Electro-acupuncture at knee-eye point can regulate RhoA/ROCK signaling pathway
and down-regulate RhoA, ROCK, ERK1/2, bax, etc. in cartilage tissue. The expression level of key
proteins increases the protein expression level of Bcl-2, inhibits the apoptosis of articular carti-
lage cells, reduces cartilage damage, and maintains the relative integrity of articular cartilage
structure, thereby delaying cartilage degeneration.
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1. 5]

JBH K15 % (knee osteoarthritis, KOA) & LA HCE 1B AL J5 4% i BT B AE 5515 1] B A8 7 R s 28 1
WA SR B AR B S R TR AR, R R — R A AR AN AT 1], KOA B KR e
B R S, X BB ARSI AR KR, H AT KOA CU8h Bl 245 N\ i E I B R B 2 —[2].
DRI, AR T —Fh R 05 A B0A T BUIELE KOA 1B YT IEMNE = .

KOA J&HE “IBya” Julk, WO ERIN . i, WtEE “AMmAst. AEbE” , e HARNEH:
LA . BRZ 1LY DABRER R DOk, ATIE BIAR A HEVE (E R, DR AER 18 bt i Bt 0 IE A T
RKATRMMERIH o CHTHEFCMUESE 1, e al G A s AR E T, R ST RIKEKRE,
R I S 32 38 FH[3]. AR50 & P RhoA/ROCK 15 55 5 7Y T, IF 5 RN
FEYIMR[4], H Bax (R TE H A Bel-2 HUIH T8 1 22 10] (1) 30 47 50 4 B A7-35 AN A8 T 1R 52 e 5 R oK
HE, Bax/Bel-2 OB N AT SOG4 Y 400 123842 [5]. RhoA/ROCK. 533 s mi {2 #F Bel-2 w1k, BHIE
BCH A IS R AR B T2 52 AR 1) 38 42 Rk AR PR T2, T ERK R A6 LA 6701835 Bax (T T30 « (R i,
TZAE 510 % 11 e VRO 2 ST A L T R B 2 — (6] ASHIF ST AN RhoA/ROCK 15 53 B R 1o FL A X
T DR AT AT R B At R O T R R e

2. SCIOHEEL
2.1. LGNS

%6 50 A SPF 4% 2 H A HENE SD KR, AR5 200 + 20 go ShAS2ib 74 2 5 245 K2R S ah sh ) o
>/SPF 25 ZhW) S5 =8 5 (VY ATHIES . SYXK([#])2019-0005)
2.2. EEERFT

10%/K & & . HE JeEilfl e, BASHRIGAA S 1-48). PMSF & H S F). RIPA M
EAF TERME. BCA EAWRENERF & . SDS-PAGE B H| &7 & (32 5 K). SDS-PAGE EH
FFEZE PP TBS-T. ECL Plus 52 kK 2 T & SDS-PAGE HLUKZZ M #5/E. western blot £H
KA. PVDF JEi-0.45 pm. UL K% B H R -R250 Gt 55 o
2.3. SCIG{Y 3%

HE(E R SDZ-11 Y FL 5174 S8 R — IR 1 JC B 22 5T (A < 0.25 mm * 13 mm) BA & RM2135 Y F AL
DM4000B & 1 5 K4 R 48 (TE [ Leica /A 1), ELx800 4= [ shli##{X (36 E BIO-TEK A ), Real-time PCR
1X(7500, 3E ABI A#]), Trans-Blot Trubo - TFHH AL b2k IHE RS (3£ E BIO-RAD A#]).
MFARTI 8171, 87 1EmAHSE TR,

3. L FE
3.1. SEREESE
EN MR SD KR 2 A, RS EREHER SD K 50 RO NIERAMGEHRA, FEHAE 10 R, m
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IR 40 Ko I K%L 3.5 mU/Kg 1) 10%7K-& SURE NG I 56 BRI, RS K H 2R Hulth & 8505 857
R R R AR 7] REUBERAT INES, ek MR I, # a0 A BCmBR . IF DI ier
XA, RGEEGOH: HETHERRRERENEER 20 77 UK, LABRCBYL, &S 3
K FINTE 2 Rk 40 HEBA KR B REENL e 4 4, BIBAYZH (Model). HLATIRIRZH
(EA-XY). HLAHIERAL(EA-NP)FHIHIFILL(Y-27632), HFAEK 10 K, FFT&6 1 HE PG T .

3.2. FREE

© BUCKEM SR CLIRErRT) o CPEEERE RS HE T Eh[8]: WIRIR(TE
B A, B DR P A 111 B Ak )« AR AR (E 5B A, IR ST AU IMT R k) AR 7T 1 (T TE 2255 9F 20 mm,
HHEIEE F 10 mm 22 AAESLIEUAL) FEIR 2 (TEJE IEHR 55T 25 mm, SHEEE b 15 mm 38 A IEE
JEAL). @ BHTTAE: 2 A EA A B EWER EMEML, FEEhL, RIHEEN, FHERAE
TR — I 0.5 ~F EH 24 (A% ©0.25 mm x 13 mm), EA-XY 25T XU A 4 R 7 3 B )\ 2241 4 mm,
EA-NP 4H-FHE7C 1 F19EC 2 ) A& 30° M 4 mm.o #0HIFIZH: A RO R ARSI ES 0.1 ml Y-27632 1%
W, —R—IK, FRESFES 5 R, RE 2K, ESEN 12 . @ BESH: 5Hl)E 2 > BEA 439
HLEF ORI T, EA-XY 4T 500 P9 7RI 7 BB AR AR 0 107 45— 2 ftl, EA-NP ZH U AE R 4EX 1
AR 2, BB Kk BN, 5RIE 0.5~1.5 mA, $i% 2/10 Hz, LK RJDENIAHTE, RN .
@ FHFFN A P EA R BRE T 15 min, 1 R1K, BES5K, KE2 K, LFH 12 H.
T AR BRANBAT AT T, ASE 2R 2 O B4 1) 70 4K BRPE 7 R 2HLF TS 45 7 AR B TR AR [ 7 15
min. (PR HEHEYTT B P IS 8 B 1 H FHIN R 30 min, K ERF T (8] 2 RS I0 Sh M P 2k
K H Meeh-Rubner KA, TH&E H KR BEET T 15 min 40T 15 R AL T 30 min FI35I7 B H][9]).

3.3. Bt

BHT WG T 10%/K & SRR B - DIRUBCE ) ONBRECE, TRTI A RIS T IH R 2 BT 5K
HAN, BETWEAL R, 24 h J5HH 280 CUKFERAT .

3.4. @M7E

O REMBEXLTHREEBER % 4K REEVSEIGEE 5 B g AR E-F &, T BREERME FRR
KK L2 & 2T ol TS 0L, B IR B AE

@ HE REFEMBXTRBEATH SAREALH A GE R, BEIRAK. AR
Jutt . ek, . R PRAGYE. BEETTRENOK . RIRIEW. RYERRE R SESERE, RHEM
Bixt LSBT AR, FEHIRIRAF .

® Western Blot Kl 2+ RhoA/ROCK &M FHRERARE LilFEf A A, BCA il
DTSR E e R B AR S, 1T SDS-PAGA ik, Al SDS-PAGE #tfk, FlJrin
TE 1

B 5 AT B ARE S A, _EAEAI SDS-PAGE T H Hik, % APC300 HLUKAX, WE K& M, oA
20 V HETHL 10 min, BEJETE 80 V HE NHEIK RSBk, TEEEY IR0 ik 2 IR4e 5 7 B4y
FLERRE, DI R ZE 100 V 444 R EH KL 70 min, £f KGR OHE R > B, HEEBRIEZ 1 em {7
BN R Ik, RERAE SRR EERNR P ES, HEEE, Sk EE, #HrEAmK
G R 1) RAH ECLALZER IR : &4 PVDF BN i Et, B FREK L 1 x TBST Pl 3 X
x 10 min, VAZEFRFREIUA: RHE PVDF BEA/MCHIE & ECL M, AMB I = 1:1, 75E>, W
FCHLH : JEARR B PVDF i B 22 R, KRRCH4r (4 ECL R sg i A1 IfE R H A X, =
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IR 2 mine 2) HEAEMEKE S5 KA ChemiDoc XRS + HER G /3 # R4t H & A KK,
Image Lab B RA S APKEM K, IFHr# B R A KEZE: SEnIMATERSE = BHRNEAK
JEAH/B-actin IKFEAE, X HEHwHAT et 047 o

Table 1. SDS-PAGE electrophoresis gel formulation table
% 1. SDS-PAGE BUKERAL /7 3=

A 10%73 B2 5%IRAA L
7K 2ml 1.4 ml
30% Acr-Bis (29:1) 1.65 ml 0.33 ml
Tris-HCI (PH=8.0) 1.5 M 1.25 ml /
Tris-HCI (PH=6.8) 1.0 M / 0.25 ml
10% SDS 0.05 ml 0.02 ml
10% AP 0.05 ml 0.02 ml
TEMED 4l 2 ul

3.5. Gt Ak

B g4 SPSS 22.0 AT /04T, TFEFRELRA x £ s Fon; PALIR ELEGER ¢ 1556 5 # A
BHENT SHEBER A%, P<0.05 AEFEYE L.

4. EHHR
4.1. BREMXTREBXRLERSR

© KiFws

IEF AP REDCH, REE, OFER, RATRER WA S BB AL R R I
FLRE, oy B LSRRI R, BB, ) 0 DX o 3 vl WL BT A

@ B IR R TS

HE Zet)a i T W, IEH RTTHCE IR 450150, RZBOLERIE. M2 “WER” M, KK
DU RAREIR, TCRIEMMIRIE, PoE a0 By 5114 1(a)). BORARTT R M MMAT, BeH R E
RIZRIAE, TR Z, JCRBIER B RE, HRERZMRY SR, il “HER”7 3%
ARG, )R AT LACE A AR AR (5] 1(b)-
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Figure 1. Comparison and identification results of OA model rats (200x)
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4.2. &4H HE LR L

IEFH: WG UEHFIINEE ., g5iEW, RECHE ML, LR EHES, 585
FHET 8. WadimE By Ege, B ZaiE, TR, Wam NG, wai gy
gy, MRE®F/NEEEGET, WENHEEEEHESE 22).

s e A %
(d)
E: (a): IEWAE, (b): WA, (c): BEMNERA, () MHIFAE, ). BEFERA

Figure 2. Comparison of HE staining results in each group (200%)
2. %48 HE 3625 13T EE M E (200%)

BRI W RIZDHRERHE, RZWATE, RfKgE, WEaEemE, s X
B R VA A R S BCE i B TR, A IS EETS T Tk, HERIEGEL, EIEEEAE
LG BHEERSMAMEE, YRR A4M: WE TEERTEAE, JFmRNKEEN, #EIFR.
¥R, BUEZEZHEE 20)).

FLEF IR AR AN FILH . PRI RCE KRB D, AR T, R4 A HE BB
B, R XIS R SE, (HE R LR LR AR F AT A BT, TR E S TE T, RE AR
BEMBUEE, ALK ERBRN, AN, W BER A A%, e IR 2 5 4 7
HHARTEELZE R A EE 2(c)s Bl 2(d).

REF R CHL: SO RIS R, REATERE, Mo ERE R FEBE, WIRE™H,
WHMBREER. HPIRAL, WEHE S AN, KEFFEEREEARNKEE, SHEMAMLL
R IA B R ESCE (A 2(e)).

4.3. B5TRRERFVIECE 24P RhoA/ROCK B X E R FIAR N

Western blot 25 B i 7%, A4 RhoA. ROCK. ERKI1/2. p-ERK1/2. Bax HJE A E LB IEH 4
WA ETHE, 1 Bel-2 RAFRIEREKL Bel-2/Bax AR IEH AW B K, ZFWAFRITEXEP <
0.05), SHERH B EFE A LR,  FAT IR 4 AN HIH 540 1) RhoA. ROCK. ERK1/2. p-ERK1/2. Bax
M A RE R IR FFEE TR, Bel-2 HEAKIAR K Bel-2/Bax ENTHE, ZFWARRIFEEX
(P <0.05); HEFE/AH SR L, RhoA. ROCK. ERKI1/2. p-ERK1/2. Bax. Bcl-2 I A#KIEE K
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Bel-2/Bax WAHZ R TS5 8 (P > 0.05); HEFRIRA 54065520 RhoA. ROCK. ERKI1/2.
p-ERK1/2. Bax. Bcl-2 [%E 1% iA & M Bel-2/Bax HUAE 2 R IF LG 25 (P > 0.05) (W14 3).

IEEA B BRERIRGD B ERRdl  mdRIa
RhoA o D . . 21KD

ERK1/2 e 42-44KD
L ————  — R

— ——
PIRKEZ o c— —— e 42-44KD

EYRa— N AT

pacin M A .

0.5

0.0

P-ERK1/2/B-actin RhoA/B-actin
(=) (=] (=] (=] (=] (=] —_ —
(=) —_ (o] w B N o n
- - E
L ] ]
o
. 1 '{ :
L4 [
. :
Bax/p-actin RhoA/B-actin
o o <] o o - =
i [} i 3\ 5 o W (=} W
s,
ik : 15
- -
- 15 - 0.
o % °
. .
Bel-2/B-actin ERK1/2/B-actin
=) = — — =) =) =) =)
o n o wn =) o ~ o
> 4
< -
— -
C
1 15
[ ] -
> *

0.

& B B B @ R e S S & o B P
7 @ & K & S R IR
RO PO PO

Ha: HSIEWMAHE: 4P<0.05, 24P <0.01; Eb: SERMLA L. °P>0.05, "P<0.05, "P<0.01; ¥ c: HH4t
B L4 P>0.05, *P<0.05, **P<0.01; i d: SHEIERALE: °P>0.05, *P<0.05, *P<0.01.

Figure 3. The protein expression levels of RhoA, ROCK, ERK1/2, p-ERK1/2, Bax and Bcl-2 in cartilage tissue of each

group
& 3. &4EECE AL RhoA, ROCK. ERKI1/2\ p-ERK1/2, Bax. Bcl-2 EHFRIAE

5. i
RhoA £ Ras #Fith G EEMFEMAL —, A/ FEE, BAH GTP MGtk RhoA 1E A4
=B S B N T IR, FEZ MY TR R YA R A S F, RhoA WAL IFHGE 2 T s 1

ROCK, 5|icdufurbiptizss. WBhE A& 2L 0. RS2 M AEY SR8 [10]. RhoA/ROCK 18
5 G E B S AT AT O R R EAE S Tl s, AR FTIAN, RhoA/ROCK. 15 5l i ml BE 52 M
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R SR, (R 7 O R B AR R B AR, 2 R A MR A T R R IR PR TS 88 R AN R
BUE RhoA/ROCK 15 518 # . # TNF-a. IL-1 SE 2% VA FEAL I RhoA REWE R 2 Bl s D81 10 1,
11 RhoA #F% ROCK AEfg it — R 40l P38/MPK2 Al INK/SAPK i % fi0%, MM (Bl #8401 SOX-9
FISE RN R (I 3Rk, RIERTT PR A sE MER11]. MAPK K& ERKI/2. P38MAP ¥/ . INK,
7EALH RhoA F1 ROCK fef% ) [F] Ras-Raf-MEK 18 ¥ 1M HL [F] 520 R Ui ERK1/2 &, PE S X — &5
BT E BB IR N, RIS RhoA/ROCK 38 % 1135 16 AT 0% ERK1/2 3@ %, {8 ERK1/2 k&
MR AL A N p-BERK1/2, #RJGHE NN AZ R LA B (2 P8 1T R F Bax WA S i, M 4
RhoA-ROCK-ERK 1/2-Bax 4 it — 4 # [ 1 45 3B 40 B 08 T 1045 545 @ %[ 12] [13] RhoA/ROCK i % 1]
W ERK1/2 8 E e A 5. IEE SO N84 ROCK EE K —% 752 &F M- M IE ) ERK
GEA AT AT, T A S5 AWl PR I A 7 5 PR, PR ROCK 55 ERK1/2 AHH.45 4 10 4 kAL 45 & i,
ROCK MR EAE, & HRIL R B4 0F 55 1 ERK 4546745, I ERK1/2 5 ROCK 454, ERK1/2
() A i PR B — s 4], RS2 ROCK 20 K 70 8T 70 A T 40 M (MO 53 P9 o TR AR B 1 D9 4% i At i
o, Bl AE RS ) RhoA/ROCK BB RS Ji H K& ERK1/2 /NrF 2R 1, R f# ERK1/2 NAIFR I #4125
Mz, HistESErtE, Al T RIBE SRS, B B R E A ERK1/2 —J7 R Bax {2
W FHEAMEERE . 57— Bax i — DI RUR =54k, SIRRLRAARIREAL, 3 mdpi ki
FEVE, ERAIE R C NmEMMT A, MG Caspase-3 5 Caspase-9 &I 1745 FHATH T, FEIK
B R 14 .

ASEIGZE RS IR, B RhoA. ROCK. ERK1/2. Bax [ mRNA A i [ %A &4 0E H 44
BTFE, 1 Bel-2 ] mRNA ik & 8 AXWB IR AW BRI, 25 EAA48012E (P < 0.05), B
T B I 2 T R B PR RhoA/ROCK M B # S « SR LR, H AT IRHRALAN4M I FIZ1H RhoA.
Rock. ERK1/2. Bax ] mRNA R HKIEEL HIA R T, Bel-2 ) mRNA K& HEFEEET &,
ZRWEA G E (P <0.05); HEME/NA SRR LS, RhoA. ROCK. ERK1/2. Bax. Bcl-2 [] mRNA
N ARIE BRI G R (P > 0.05); HEHRIRA 540H]7 20 1) RhoA. ROCK. ERK1/2. Bax.
Bel-2 ] mRNA K HRIEEZE RIS HFE X (P > 0.05). £5 ESeiab R uii, e IR Tt
W RhoA/ROCK {558 S #, FiH RhoA. ROCK. ERKI1/2. bax ZAIRIERMEAMEIE, L
Bel-2 FIBER A ARIA, MG HCH AT, TR I 22 8T R BB EH .

EemHE
AR LA (i R N A 55 7R T H (%5 2019-CX-39) 5 Bl
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