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(FE) BHH W4 X A M X % K (adjuvant arthritis, AA) K B X ¥ EL LA L% N & £ K B F (vascular endothe-
lial growth factor, VEGF) | & "2 % % 4 B % 3% K ¥ 2(vav guanine nucleotide exchange factor 2, Vav2)#1 Ras #8x C3 W& & K4
1(Ras—related C3 botulinum toxin substrate 1, Racl)Z 3k 89 % , 3 % B 4 T 77 % X8 % ¥ 3% (theumatoid arthritis, RA) i1 4 #r 4
B LS AR 40 R SPF A SD MR RMAL a4 A (Z a4 WAH BHAmB44) GHI0R, head, L34
KARBBETHES E2H KA R AA KRER BHEEE 2RI HTH, WA AHFATHATH, UAME=Z B 5 X TANENX,
HEME=ZB 5 EMMZNEN,FAL20 min, FRATH 1A, ETHM21 K, BEHAL THEESETLY G/ 1K, ETH 3 K.
NELUARTE XTAHE-—REN, E3RXRNEIAARENXMER AR, THEXE AL AR -—MFERL KFEE EHER
A EAKRRE T EREE HE 260N E AA KRR X T REALNRELAE LR AR 0F AR N EX 7 HELL A CD31
KK, Western blot =AM A B Ex T /B E4H L VEGF Vav2 1 Racl FE k% B, £R 5= a4l BAHARE 21 XE
B R AR B (POOL), R X TR AL I FHRE LT ,CD31 KK EVE A H (P005),VEGF Vav2 Racl & G %k B8 ¥
FE(P<001), GEBHML, THALHERAES 21 REF RN (P<0.01), BX T HEHALFERL N LK #E,VEGF Vav2 k #k
E W E TH(P<0.05),Racl & Ak & 8% T [ (P001); 44 2 B ARAE S 21 KB F WA (PO01), JE % 4 78 KA 807 E K&
W % % VEGF Racl &3 & ¥ & T I (P<0.05),Vav2 & & k3 & L ¥ T (P<001), £t o4 % F RA iy E AALH T & 5 414
VEGF/Vav2/Racl {5 5 3 # , 3 7 #7044 3 £ 48 %,
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(Abstract] Objective To observe the effects of electroacupuncture on the expressions of vascular endothelial growth

factor (VEGF), Vav guanine nucleotide exchange factor 2 (Vav2), and Ras-related C3 botulinum toxin substrate 1 (Racl) in knee
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joint synovial tissue of adjuvant arthritis (AA) rats, so as to investigate the possible mechanism of electroacupuncture intervention
on angiogenesis in rheumatoid arthritis (RA). Methods A total of 40 SPF SD male rats were randomly divided into blank group,
model group, western medicine group, and electroacupuncture group, with 10 rats in each group. Except for the blank group,
the other three groups were treated with subcutaneous injection of complete Freund’s adjuvant at the base of the tail to
establish AA rats model. Two days after model establishment, the electroacupuncture group were given electroacupuncture at
left "Zusanli" (ST36) with "Guanyuan" (BL26), right "Zusanli" (ST36) with ipsilateral "Ashi" (experience acupoint) for 20 min
each time, once a day for 21 consecutive days. The rats in western medicine group were given methotrexate by gavage once a
week, for a total of 3 times. The body weight, redness and swelling of joints, and other general conditions in each group were
observed and the plantar volume was measured every 3 days. After the intervention, the degree of plantar swelling in each
group was analyzed by the general conditions, body weight, redness and swelling of joints, and plantar volume of rats.
Hematoxylin —eosin staining was used to observe the pathological morphology of knee joint synovial tissue of AA rats,
Immunohistochemistry was used to measure the expression change of CD31 in knee joint synovial tissue, and the protein
expression levels of VEGF, Vav2, and Racl were determined by Western blot. Results Compared with the blank group, the
rats” plantar volume in the model group significantly increased on the 21st day (P<0.01), the knee joint synovial tissue showed
significant pathological changes, the expression level of CD31 was significantly higher (P<0.05), and the protein expression
levels of VEGF, Vav2, and Racl were significantly higher (P<0.01). Compared with the model group, the rats” plantar volume
in the western medicine group significantly decreased on the 21st day (P<0.01), the pathological changes of knee joint synovial
tissue were significantly improved, the expression levels of VEGF and Vav2 were significantly lower (P<0.05), and the protein
expression level of Racl was significantly lower (P<0.01); the rats” plantar volume in electroacupuncture group significantly decreased
on the 21st day (P<0.01), the pathological changes of knee joint synovial tissue were significantly improved, the expression levels
of VEGF and Racl were significantly lower (P<0.05), and the protein expression level of Vav 2 was significantly lower (P<0.01).
Conclusion The mechanism of electroacupuncture in improving RA may be related to the inhibition of VEGF/Vav2/Racl
signaling pathway, thereby inhibiting angiogenesis.

(Keywords) adjuvant arthritis; electroacupuncture; vascular endothelial growth factor; Vav guanine nucleotide exchange

factor 2; Ras—related C3 botulinum toxin substrate 1; angiogenesis
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SCXK(##1)2019-0009, 40 H K LA 3 H—F IR LEH]
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KIGLEER TR (GEE BD 2] 31E5:231141)
Wi (92 1 Sigma Aldrich 24 ], L5 . M8410) ; H
ZMENS (32[E AbMole Bioscience /A Al 4it*5 :M2228) ;
Tk B R (bicinchoninic acid, BCA) &5 P i & &
5714 (2 Thermo Scientific A ] L5 :QB214754) ;
VEGF $it & (3£ [ Cell Signaling Technology /A F] ,
It :65373) ; Vav2 Hi ik Racl Hifk B-actin HLIA |
Rabbit —#T(£F Proteintech Group A F],#t5:21924 |
24072 ,20536 .SA00001-2) ; & 5% ¥ (5 M B ik B} 3
e AT B 7] L A5 :6610190) s ECL & Gk (€ Ad-
vansta A 7, #it 5 :K-12045-D50) ;4% £ & H [ ()~
AT A= R A FRA ], Jit5 . BL539A);DAB i {4,
WAL R FERHA R A A 15 :SW1020)

HLEF IR YT A (IR M B 7 A BR A A
SDZ-ID) ; M TAE & (Mg fb e &), S . SW-
CJ-1FD) ; i BRI 25 0 AL (£ [ SCILOGBX 24+,
#145 . D3024R ) ; HL Uk X (36 [E BIO-RAD 24 ], #1145
041BR126545) ; GloMax B#R Y (35 [E Promega 24 7],
TS . GM3030) ; i 3 18 W 40 i (4 3 T 388 VG 06z U
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M 4 SR R A PR A ) RS YLS-T7C) .
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N KR 22 BRI B ARk LA Bl i i 24 % N 52 R,
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& 2R TR K DU S B I A SR R R — 0 5 A2 b
T, R e A T R ZR AR K R AR B 2 bR
L5 AR RO AT, A 3 WK, R T — M A,
ISR AL S5 WO A AT EU St A )5 26
1.9.12.15,18 .21 K47 2 B A A i
1.6.3 HE et & Ul 49% 2 5 F I [ 5 4 1) T
K AL bR 15, WoKIFBE2 h, AR5 B
AL AT K, T 56 CCHYA I IE i b 47 (0 3
IR A E T R AL U5 S wm (1
AR A B KR SRR I TE 3 A 1,60 C
HEFEHET 2 ho RS 5 A IR AR IR Y4 5 min,
P R K bk R 3E T 120K TR, WK
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1.6.4 AU ERI & IUH 4% 2 5 R
SE U RS W AN 20 A A B 5 R ROF AR e
W5 WKIEVE 2 h, 285 B W B 2 (K ki i
TR B 1) £ B | — FR TP TIROK SR )5 T 56 °C
A SRR AT R S A T
LA YIS m B A0 R A2 08 A K TR 54 ) T
THGZERE 1,60 CHEARHET 2 h, JBEWE 5 S &
JEms S P B R AE 5 WK E0A 5 AT A 10%7F
M3, F= B h, RERE RS ik ,37
BEAE1 hJ5 ,PBS THYE 4 ¥, 5K 5 min, % & fiAH X
N B E LV E S PBS #EE S min, 10 K, Z
Je Be % DAB (o i, BV B A, o Be g £, R
Ja B Y oK AR i S A R S 3
TR WA R 5 BT 400x AR B R A Image—
Pro Plus 6.0 F/F I 573400 % BEAE, 08 T8
W2 AP BORAE N 1, ST 8T — e ab 3
R SPSS 26.0 Ak R,

1.6.5 Western blot £zl 4155 5 H KB % M
100 mg G W B2 ZUREAS | B s i E VR A AR 1
Tit | W9t 2 Rt 00 ) 70 0 B 1) SR, B STIR S T
FAIHRMLAIIE 4 min, B B0 5 24 30 min,
Hf TR VK EE 2825 L 4 °C 2FAE 8 em,
12 000 vmin #.0> 20 min, £ ] BCA & i@ & 1%
D7 B 0o A5 30 00 B3 VAR R B A5 B B 1 SR
T, BUE FURRE SR 30 g, il b — 2 8 11 AR R o
W, A E IR A KA 10 min, FELLEAR 8 em,
10 000 r/min 5.0 10 min;fifi 2 P13 8 140, %
P2 10% 5K 12% 1 73 25 e VR 406 B, W 22 LIk, 42
EHATHEE ) IR LR AR R PVDF & il
J s R — 2 BEAT B K PVDF 6 43835 6 T 351 1A
H I 25 CEE 1 h SR HEDE 3 1K, AR 10 min;
117 )5 43 5 A —$t (VEGF # B 1:1 000; Vav2 i
BEJE 1:500;Racl FiBEE 1:800), LA 4 CYKAE IR,
B% K FH PBST Yk, 557K 20 min, #2306 3 We ,
FEWA R FT AAEXT B 1) — P W (W BEEE 1:1 000) ,
53R 25 °CFE 1 hyFEA PBST #2356 3 ¥k, 487K 10 min,

TN R, R 2 min J5 #EATREOE B, 15 8 &
R Image J BRAFEAT BBE S BT , B8 AR 46 A X1 fr)
WXL TR S W, 625 1 4F 3 BOR
o1, AT 0 — AR AR B S 2R SPSS 26.0 43
Mrah
1.7 SitZEaHm

K HI SPSS 26.0 73 Hr#d)i , GraphPad Prism 8.0.2
AR D, AU “ves RN A5G IER S
A A7 22 500 (SR DH 280 25 A ik | i — 20 P
FeH ) LSD K56 5 77 22 A 55 Wk H Tamhane s T2 2
HRL , AR EASMENER HAES B R, L) P<
0.05 WZEFA G E L,

2 R

21 HEHRAXBR—MEBER

R 2] R BRI Bl AR B b, TR S 5 3~5
KL ER BN K 2 i, 3 B R A 9~12
KJg R DT B2 MR A i 2 3 R IR AT LA £
55 15~18 RAERIE B g e . 25 2 R BRLER 1 RAKR
AL, Z R TG F B L (P>0.05) I T2 H
4 BIRIZH KB TR 55 912,15 ,18 .21 KRR
AR (P<0.05,P<0.01) ; V5 25 4 {4 5 it T3 185 )5 56
9.12.15 RZERH TG IH# 5 L (P>0.05), T4 18,
21 RFEAK(P<0.01) ; BLAT LA T 2 T 5 26 9 .15
REF IG5 X (P>0.05),55 12,18 21 K¥RE
R (P<0.05,P<0.01) , 5HEAYZHAH L, PG 245 20 4K o7 5 7
WRIGH 9 .21 RERHYTGIH 2 L (P>0.05),7F
551215 .18 KTt (P<0.01) 5 HL AR 5 i AE 1
BUEH 1.9 RER TSI E X (P0.05) , 7555 12,
15.18 21 KITHE (P<0.01,P<0.05), 5746254 4
Fb, LB A A 5 o 22 S Y G2 L (P>0.05) , T
LK 1,
22 BHRKREHRBMRLER

B KBRAEERES 1.9 KL AR, 2
SR RGI AL (P>0.05)  AHB T 25 FH AL B4
KT EBGE 12,1518 .21 K JE B A4 LU K (P<
0.05,P<0.01) , 455 — W18 B, B 7 A5 78 il 4 1 2
VEZG4 R A THRG S 12,1518 RERT
it w2 L (P>0.05), T45 21 K K (P<0.05); HL
Bl REA R FEAES 12,18 RZERYW LRI
SR (P>0.05) 55 15,21 KK (P<0.05) , S
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Bl BFAXRERDEEHSERELE (x+5,n=10)
15 2 4 L #P<0.05 , % P<0.01 ; 585 8 4 M Fe |, *P<0.05
#P<0.01,

RIGAARLG, HAR 3 H BB A TR 12 RER
Y TGt 38 X (P>0.05) , 78 2540 2 Bh A B A
55 15,18 21 KU/ (P<0.05,P<0.01) , HL 41 2 75 45
21 KWL/ (P<0.01), SPHZ54 ML, A2 2
PR R 2 SRS L (P>0.05) . TRILIE 2,

4 o Zpd g
o WHM v e

ok

REHAF/mL

*HH

i‘&ﬁ)’ﬁ’lﬁli iﬁ’ﬁ)’:‘%%&?i i‘&ﬁ)ﬁI%IZf iﬁﬁ)ﬁ%w% iﬁﬁ}ﬁl%mi iﬁﬁ)ﬁlﬁmf
B2 SAAREENEEHSERBTRILE (3x5,n=10)
T 5% A4 I, *P<0.05, #5P<0.01 ; 5 R 4141 1L, "P<0.05,
"P<0.01,
23 BRAXRREARESFEREER
25 2H R BRI 5 1 i M 2 PN e )= 2 T HE 51 R
(&3 #isk @), A 05 4 I 5 25 (LM B
B 20 R LT P 2H 2 b S B S W 2 )
— A AT UL T AR ST A 2 2 A (] 3 ik
@), 2 R AR (B 3 #i k@), Ktk i & R
(B 3 873k @) ; SR LA H , FL T 20 R G 24 4 3
SERRAF | A0 P T R A W A S A — i AR
FE 2 A, BN AR A RS I A e 2 204 7 2% 4 i
B AR A 2H KR 18 D I A

B3 BEXRREBEXTEEALRERSESER HE,x100)
T 7 Sk R LI 1 BN 2, 3 Sk QAR 0 I = 3 i £F 4 4l
Y, 7 k@RI iR S A0, 5 Sk @R iC i 2 AT

24 FAKRBEALF CD3 EARIEMLLE

25 2 KRR A 2L 0L b i CD31 SRR A
5o AL BAIZH CD31 3k B W3 (P<0.05) ,
22 T I AR I s S AR 2 AH L VG 245 4 RN A
CD31 FibA —E N> B2 R TG # 5 L (P0.05) .
TEULIE 4—5,

&4 w4
B4 SHEXRBEASR CD31 FkAF (LEHNLULY x400)

2.0 *

Cp31
P
1

FAHH BHA FEHH EHd
5 BFHAXRBRALR CD31 FRikKFELLLE (v+s,n=5)
52 AL, *P<0.05,
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FEAME BHA FEHHE  Rit4
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FAME BRAE VEHH i

Bl6 BAKARBIEALR VEGF.Vav2 . Racl EERIEKFELLE (x+s,n=5)
52 UL, ##P<0.01; SR 4L A H L *P<0.05 ,%P<0.01

25 BEHKRBEMALF VEGF Racl Va2 W E
BRIELLEK

52 (UM L, B A K B 1 21 rh VEGF
Racl Vav2  FH &1k & I 3 7+ 5 (P<0.01) ; 545 A
HAHL, V2540 | HLEH 4 VEGF \Vav2 Racl H H
FikE T (P<0.05,P<0.01), HEWLK 6,
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RA J& 58 UL 1B G M OG0 RE B | I
i R J5e K S AR T O HCE 5 B O BEIR 52 e 1E #
KGN, FBOEEHZ MR . RA FEA B 5C 4 1
T RS A RE K I A 5500 U2, I A B R R AR
SE |V RS A DL R i A T A A SR TR A B, I R AR
JE: RA 30101 0 T S48 A4 0 8 0 2K B B4 A 00 s B
fiF, & RA &2l SR fe £ 2L SR 021 R af
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ST RA WRSE 3RS RGR 7 #0058 2 — B2 RA fE
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SARIE ACELFE B2 S R R
AR5 (G B+ b XU DK 3R 5 ) <o
HBKITES - - R 9™, 4 S E S 55 02 50 R
AP RIRE ) “IESRN AL SIRAMNAR N AMH G &0, 1
e F A HR AR SR HR LR S, IR 1, £
PEHREALAS T AR 167 B e i & iy
RA # R Bk 22— A $RIE AR i bk 1k g i 1
FAP AR RA 6T R AR SE g i HURE = B 6

JCHIB R, R = B B2 2 A0, Ku e RZ A
P YA A2 S R IE R T TRk, B A
T AP 38 45 1R P TR

525 (A LR AR S0 AA R R K B B 6T
Ji Bk BH ., 2 e 25 AR 4 OR (P<0.01) , HL BT TS
SRR BUE A (P<0.01) , 5 AT 45 5 — 309, 41
BULAS R R K B B A 25 A HED 58
K AR AN MR 48 AR UG 22, M BT T
LUEER BT, R ADRIRE | 1 AR B s /b o CD31
T I 4SR5 PR A A 0 A 2 21 S AL 2 4
N, 52 AL PR B R 2 O W 41 4P CD31
P35 BB 1IN (P<0.05) , L AF T 15 CD31 &k 2%
SRS L (P>0.05) B4 8 T RS 7
NS RA BB A s s b, BRI, 97 250
SLHEFIARYT RA ATR S B AR A A O, 5
A, Western blot £5 3R 7w , 525 FIA O3, BRI K
FEHT T 4L 4Uh VEGF Vav2 fil Racl #3530 2
% (P<0.01), 4T T #iJ5 VEGF Racl Vav2 # M
FA R R % (P<0.05,P<001), iX #2718 VEGF/Vav2/
Racl 55 38 #% AT fEFE X — ik e b & 94 T HEAEH

RA A8 7 A — T o 5 2% 5 R, o8 B 4
I B8 S HL ) B B A 2 — TN A2 AR RCLE 4
TR e T EEA B VEGE L AR Sl g2
5 AR A e R A TR S B S
FEOA R R Y I R AR T RE 5 VEGF R A
P B FSEIESS, VEGE a3 15 3 T liFVav2iik
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1% Racl 51N K AT, Racl 1E /MR AR
W) — D EA TR S R R T EEAEH S
5 240 6 i sty IR PR R IR BT 1] i A 10, Racl £
NI Vav2 J0E , WORTE R GDP4S & 516
HENH IR GTP 45648 G MR AT MRacl il i 15
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