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FtE 2 (3.24,6.48,12.96 g-kg ') o BRIEH A0, HAv 4 4 2o v [ 9% 42 A 98 v BRBE 01 % 42 d,Eﬁ?‘J OA BLR, WEMLJS, 42
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Effect of Huangqi Guizhi Wuwu Tang on Angiogenesis in Osteoarthritis

ZHAO Le"?, LI Yan-yan’* , WANG Yong-hui’, DONG Xiao-jun’, ZHOU Ran’,
ZHANG Ruo-nan’, SUN Li-wei’
(1. Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China;
2. Shanxi University of Chinese Medicine, Tatyuan 030024, China;
3. Zunyi Medical and Pharmaceutical College, Zunyi 563006, China)

[ Abstract ] Objective; To study the effect of Huangqi Guizhi Wuwu Tang on angiogenesis of osteoarthritis
with Yang deficiency and cold coagulation. Method: Totally 60 female SD rats were randomly divided into control
group, model group, celecoxib group (20. 82 mg-kg™') and low, medium, high-dose Huangqi Guizhi Wuwu Tang
groups (3.24, 6.48, 12.96 g-kg '). All groups, except for control group, were involved in duplicating the
osteoarthritis (OA) model through frozen and knee fixation, as well as 42-day cold environmental stimulation.
After modeling, all drug-group rats were respectively administrated with corresponding drugs for 28 days, once a

day. Meanwhile, control group and model group were given equivalent distilled water by gavage. 24 hours after the
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last gavage, vascular endothelial growth factor ( VEGF ), prostaglandin E, ( PGE,) and transforming growth
factor-8, (TGF-8,) in serum were detected with enzyme linked immunosorbent assay ( ELISA) method, VEGF
expressions in cartilage and synovial with immunohistochemical method, and interleukin-17 (1L-17) and VEGF
levels in synovial with Real-time fluorescence quantitative polymerase chain reaction ( Real-time PCR). Result:
Compared with normal group, the expression of VEGF in serum, cartilage and synovial were significantly increased
(P<0.01), and PGE, and TGF-B, expressions, IL-17 level were increased significantly (P <0.01) as well.
Compared with model group, VEGF in serum, cartilage and synovial were significantly decreased in the 4 drug
groups. Meanwhile, PGE,, TGF-8, and IL-17 level were decreased significantly (P <0.05). Among drug groups,
IL-17 of high-dose group in synovial was higher than that of celecoxib group (P <0.05), and VEGF of medium
and high-dose Huangqi Guizhi Wuwu Tang groups in synovial was higher than that of celecoxib group (P <0.05).
There was no significant difference among other drug groups. Conclusion: Huangqi Guizhi Wuwu Tang has an

effect in suppressing angiogenesis of knee and alleviate cartilage lesion by regulating VEGF and its upstream

cytokines PGE, and TGF-B,.
[ Key words ]
(VEGF) ; angiogenesis

BT 46 (OA) S — Bl il 25 B8 80 4 L B0 B st
B 2T 2N R S HOCT B AR il
SRRV T 3 A B 0 3B AT R O T R
o HHT OA % HLHIA R , 3F B BF 520
oy OA S i T b B A W IR 4, L3 i S8 E B
R J 0 L5 37 A Y I 2 2R A 44K T 36 B T
B R, W S OA BRSE T EI A
O o FEM MBS % NTE OA S BLHEFL o, DAL A5 N
B A KT (VEGE) Sy £ 22175 5 119 Ja 5 0L 45 37 42 18
OA W& A ke % T E W /E . VEGF 15 1 2 4
Ju A 22 53 ZLU50, AAL AT AR 3k P9 R 40 g 4 22 445 L OT
B Hm i@ E D S R o e
5 R AL S8 4 40 i f e A 7 A L A 5 e R
X b 7 A LA ) A S i b R, b — B IR
S SRS R ) Ik B g R
SIEREMES

7 WA WA A S ) 2 T
REZ AW IS T s, 76 2 s i A T2 b
o IR & B, B R A A 19 3 o, a8 i 25 AR
B, B 9€ 38 45, 0 YA T R R G T & BOoA B VDO
BT E R AR R W, A SR A R
K T 7 ot P 9 B R OA LA W ¥ A B4 5 Rl
b 4T OA BRI S IR W T 31, D5 OA K
BUA A VEGF B AR H FRTFIIRE E, (PGE,) , Hifk
KT8, (TGF-B,) , A A % -17 (IL-17) [y %
Wb, BTEN B AR LA T OA 3R A%, 51
I R A HE— BN
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1 #ra

1.1 zh4Yy  f@5E SD K&, SPF ¢, M4 ,60 1, &
Ji £ (200 +10) g, b 50 2 380 ) 48 52 56 3 ) BR A R
oAt G A% RS SCXK (52) 2016-0006 , 35 h P
WS I SE g, LR E R (20 £2) C LR
JE(40 £10) % o A SCH0 AR AT 1L PG B 2 R 2 S5
Y fe 2z 51 24k ifE (2017-009 )

L2 250 e R AATE A KRR
a0 (R HL N S i 2017071461 A Hb )T
VU4t 150801, 5 A 7= M 22 81, it 5 201507042 ;
KA R F A A A 2R B YT . M 20
F L P PR 2 R 2 S8 ol EOK M B S L
2015 AERRCH 25 ) R o DL B 2B G e (4 B
FEMEY P 111201 [ Ee BB AR, S PR A AN f
HRBARFR BRI E )G, 55 2 KALE 4350 10 £%
18 ALK, T UCIR ML 30 min, 2 BT Wl B IS, 2K
SRR 25 min Fl 15 min, 20 A i 3, & 0T 0B W v
AT A2 3.24,6.48,12.96 g-kg ', %E
kOE o R (M G oWl 2 A R A R, S
R77188S15589) 24 #3 HL /K %5 %t & & 20. 82 mg-kg ',
A 25 W T J5 VKA DR AT, B R RS 1R Bk AT 1
2t , PGE, FER Gy e B I s (ELISA ) i 7 & ( I
VG R AR A RS AL S 1712251) , VEGE Al
TGF-B, ELISA {7 & (i M L8 Y TR A R A
AL 4 5 Sk 25413441111 ,228131241228) ; trizol
(ZE Ambion 23 Al , it 5 79325405) ; SYBR Green
PCR i 7 & ( & Kapa Biosystems 2\ &, it 5
005196-19-1) ;300 %% 55 1257 & ( H A Takara 24w, 4t
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= AK2201) .
1.3 Y% EL204 U7 5p 2 — W F K8 [ Mg 55 -
FEAN A8 ( L) A FRA ] 5 2X-526 HH K %
59 (L 0 S I A 2% R A5 R A 7] ) 5 Centrifuge
5424 R B0 HL (18 Eppendorf 23 7] ) ; MK3 7
FRAX (3 [ Thermo 23 ] ) ; DHG-9023A 1 ifs # {3
SO A (RS 2 S R 45 A BRA D) 5 SW-CJ-
2D A TAES (A MEfb ik & A BAA);
G8OF20CNIL-DG (WO ) B ff i bt (7 4R 4 =% A I
AT H s i 3 A FR 2 W) ) 5 T100 A Thermal Cycler
PCR {¥ , Real-time System % 5Z [} 58 ) & 1 5 & B 4k
2 i ( Real-time PCR) {¥ ( 3£ [# Bio-Rad A H]) .
2 FHik
2.1 A H#ER 60 H SD KRG W RS 1
Jo ARBENLECT RIEAY N 2 41, IEH 4L (10 H) Fk
BELH (50 F) o RV [ v 42 A A 3 05 i 3 ) &2
] BH HE S V6 TR G YT A AR B E R 4 Ab, v A
50 FUA R SR PR TR 5 B 7 0k B, T 5 ol R 4
H A AR BUOBU TR 6719 i B A A 8 90 [
K HARUE ST (6 £2) CUkoKH, 45 6 h #5426 J,
TR A] A e TN TR 2E A B 10 h IR
(10 £2) C, HBZHIG LI FERERE 50 B
TR BBE DL N B 4 | 8 AR Ik
TG 0 2H A SR E A
2.2 By HEBIE R HE R, & A 50
5 mL-kg " AR WAL P R 4L
B HI K 3.24,6.48,12.96 - ke ™', 22k A
20 20. 82 mg-kg ", I 41 5 M0 41 4 S5 ) 2 0
KLEEH TR FFSE4 A
2.3 JEhnAE
2.3.1 KR—AEBMEE  A2h4s)E , WaE kiR
ARG HORAS B R TR R T
2.3.2 ELISA 1l Ifi 7% VEGF,PGE,, TGF-8, % &
RIRG L5 HG 12 h BUb, 7 — MR 25 & R 48K
KT 10% 7K A S 75 W I 1 S R L I8 32 3
Jik BUIf ,3 000 r-min ' B0 15 min, 23 B I o 4% M
ELISA 5 5 &5 it B 45 25 B8 45 0 K6 I 1 35 h VEGF,
PGE, , TGF-B, WG A, I3 0 SLBR ke 1
2.3.3 JERVWHCE KBB4 L VEGE Kl 4
R EROBU 5, 22 F 4% 22 5 H RSV T & 10%
EDTA WG IR ML 4 J , 2 Kk 50l 2835 |, il
Vi B 20 B | 4 93 21 4k SABC 35 K A B 26
BOE KO B VEGF %3k (VEGF —$THk J 1:200, 4t
J5ME 5 A 0. 01mol ™" #8428 b i 5 TR 16 &2

15 min) 008 Z: UL 45 20 AT, JOF Bl HIL 32 R 4 5K
YIF i) 3 4 & f5 5 BT, Image-Pro Plus 6.0 K&
G R A Gei Ar A RR G WO B IA
2.3.4 Rea-time PCR A5l Ji G 35 ¥ 5 41 41 1L-17
1 VEGF mRNA ik ¥ B 24 2K R 2E 17 &L RNA
FEHL, DNA J2 % 56 K97 3%, k& ) IL-17 F1 VEGF
mRNA 3£ ik, IL-17 I ¥iF 51 ¥ 5'-CCGTTCCACTT
CACCCT-3", F Bl 4 5'-TCCAACTTCC CCTCAGC-
3" (117 bp), VEGF I i 51 ¥ 5'-GCACCCACG
ACAGAAGG-3', T W% 31 % 5'-ATTAGGGGCA
CACAGGA-3'(161 bp) ,B-L8h 7% [ (B-actin) | Ji75]
¥ 5'-CGTTGACATCCGTAAAGAC-3', T8l ¥ 5'-
TAGGAGCCAGGGCAGTA-3"(110 bp) . Bl ¥4 &
TAEY TR (L) B A BRA A A . DNA § 3%
%R 95 C 3 min, 95 C 5 5,56 C 10 5,72 C
25 5339 MFEH, SR DL 27N, LG, fE R
IL-17f1 VEGF mRNA [ X 2235 &8 475347 .
2.4 geiteEsr bt RAH SPSS 20. 0 B, i A B i
Pha+s Rox, Z 4 R B BCR A LSD- )7 22 53
B IEA R FE AT IE S AL IE, B P <0.05 25
RAEGIFEE X,
3 &R
301 KMo 5 IEE 4R B 4R btk
AU EREACT R R R TR AL, KAE R
B, HB Ay T UL 2 T U 0 B B B k2 b AL
B 5, A T i N R AR 22 R W ) D
2525 25 A R RUIR S BB R 2 A B R DK A2« o SRR L
Wi & A K BURS MR S 847, B R A AR A L
PR LB R AR BCRIGEL 8 B, R A R, 8 A
AR AE W BT | 15 ) A R 20 3 & FE B /L
HEE B BT 2 3G T, A T R AR AR T R 2
3.2 XFPHMEFEREM OA K M7 VEGF, PGE, Fl
TGF-B, 52 W 5 1 % 41 b #&, #5841 1 v
VEGF,PGE, 1 TGF-B, /K Vi % Ft & (P <0.01);
LRI LA, 254541 VEGF ,PGE, il TGF-8, /K
BB FEAR (P <0.05,P <0.01) ; &% FH 25 20 [A] L 4%,
FEHEA FL 7 Hh ) B E ke A A B R R
i AR B R ARSI E L, Wk
3.3 XFPHEEFEEER OA JCRUME G HCE Bl Al
ZUVEGF I RIKEMW W  HIE® ALK, BEAA
BOE R BE ) VEGF [HM: £k B F T M (P<
0.01) ; SHCA 20 Lh#, ZE 5k & A F B AR R L)
Db A AR R BN VEGE 7K 7 B 3 B AR
(P<0.01), % EFEAH W K5 B 450
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k1 BEERAWHWHEEZER OA XRIMIE VEGF,PGE, 1 TGF8, &M (x+s,n=8)
Table 1 Effect of Huangqi Guizhi Wuwu Tang on VEGF, PGE, and TGF-g, in serum of OA rats with Yang deficiency and cold coagulation

(x£s5,n=8) ng-L~!

215 FlHE /g kg ™! VEGF PGE, TGF-B,( x107?%)

EH - 39.11£9.78 182.90 +35.24 20.39 +3.37
[ - 85.79 =8.49% 416.22 £99.53% 53.90 +3.75%
R A 20.82 x 10 3 44.81 £9. 149 264.57 £69.01% 24.74 +4.74Y
=R 3.24 55.19 +12.76% 309.69 +43.439 34.43 +10.47%
6.48 49.54 +7.27% 293.20 +64.69% 31.46 +11.45%
12.96 56.05 +12.21% 323.25 +97.72% 33.01 £9.059

T HIE®A LD P <0.05,2 P <0.01; SHAA LY P <0.05, P <0.01(F2 7).

P VEGF [ (% (P <0.05,P <0.01) ;4 JH 25 2 |l
W, 2ZR LRIt FE L, WR2, hRrsd by
25 L n] H, VEGEF BH P 38 3k o % 3 5, B0 R
PEZ AT R ZEIRIZRBEE®|HEM, &£
ik B F 4 M 5 T RS A K2 /0N o A8 R BT, OE
21 5 B k55 FH M 2 Ak, A TR 4 5 P ks FH 1
Fik 45 AL P s PR LR 1,2,

3.4 XTPHBFERER OA K UM OGB4 21 1L-17
1l VEGF mRNA 52 mn 5 IF & 40 [ 3, AL 2
IL-17f1 VEGF mRNA %3k B %75 (P <0.01) ;5
RIRIZ L4, 45 H 25 4 1L-17 Fl VEGF mRNA ik
WEREML(P <0.01) ;5 %€k 1 A 41 b A, IL-17 7

x2 ERERAMHINAEZELREE OA XRKXT VEGF IA #
JEM (x +5,n=8)
Table 2 Effect of Huangqi Guizhi Wuwu Tang on VEGF in knee of

OA rats with Yang deficiency and cold coagulation (x +s,n=8)

A 5 %UE_, B (x107%)  WE(x1077)
/g kg

E# - 6.87 £1.55 15.16 £2.90
LAY - 24.06 +2.30% 44.25 +4.52%
FE Ok F A 20.82 x107° 10.12 +1.81% 24.84 £7.83%
W TG 3.24 11.50 £2. 279 31.37 £1.21%
6.48 10.35 +1. 874 24.92 +3. 55
12.96 11.08 =1.58% 26.65 £4.14%

D E

F

ACIE#4H B BRI C. SR E AT D. WIEAER Y% 3. 24 g-kg "4 E. WIS LW 6.48 g-kg "4 F. I W% 12.96 g-kg ™!

MG BIFEA (B 2 [/)

| EEEEAYHXEEERE OA AREXTIRE VEGF B %55 M B (GE411L, x200)
Fig.1 Effect of Huangqi Guizhi Wuwu Tang on VEGF in synovial of OA rats with Yang deficiency and cold coagulation (IHC, 200)

WA ILY 7 & 4, & VEGF 18 5 iR
Y wmb oEm A AT & (P <0.05,P <
0.01) Mo 12y 41 ) bb &, 6 2 2 4 22 0l .
W3,

.90 -

4 itig

OA JEH BAE N WP Z —, HoAE 65 ¥ L) I
TR T RO R L RO AR A A B [ I
et e O 1 3 LAY 2 v Bt 2 2 0 Ak i AR B B R
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D E

F

B2 HEEERAYZNHEEZRRE OA XREXTHRE VEGF EAREMNEI (R4, x200)
Fig.2 Effect of Huangqi Guizhi Wuwu Tang on VEGF in cartilage of OA rats with Yang deficiency and cold coagulation( IHC, x200)

*3 HEESAYIXNAEZERE OA XKEBKEXTBRAR IL-17
1 VEGF mRNA B0 (x +5,n=8)

Table 3 Effect of Huangqi Guizhi Wuwu Tang on IL-17 and VEGF
mRNA expression in synovial of OA rats’ knee with Yang deficiency

and cold coagulation(x +s,n =8)

fulhy

215 Jarkg ! IL-17 VEGF
E# - 1.14 £0.27 2.01 +1.01
FEA - 16.54 +2. 06> 22.97 +1.01%
FE ok A 20.82 x107°  3.14 £0.74% 5.66 +1.53%
IR Y 3. 24 4.81 +1.34% 8.01 +2.65%
6.48 4.27 £0.60% 14.04 +1. 08
12.96 6.23 £1.66>*  10.33 £1.08%%

W HTEHALK)P<0.05,2P<0.01; 5EEBA I P <
0.01; 578k H A4 L EY P<0.05,” P <0.01,

EAF B I BT 6 A R AR NS0 19 3k 55 R,
TR R 55 AT T il 00 FE B PR 2 — o (2 OA Il
PRIGIT , H AT LR 8 R SR 5, G2 /R B R O &
AN BH Lk B HE R 7R B S AT S B
SRR B B 3 5T A AR A R T A
i e A R A O R I SR R AZ, T RE
Sy OA SR IF Ry H R A2 AE R R 5 B, HL
KA R B A T N ()6 56

FeAPY B2 H A X OA IR 97 J7 i i A A2, R o
15 OA [RYR T 75 T 4245 36 SR iDL 3o B R 4%,
PR BRAE T e MR S 2 A e A T B, T
BT e OA KT ZE NN, (5F N RAK -
TURRE) EORLBR YN R T . AR N
PEA B AL, IF 2 7 4 e TR 5 B, B
2R Bl REGE) S E NN HAOES T L,
AR, KB A s B AP, B A RESh " UL, OA

T L) 3 kD £ B, AR AR B
AR IV 3 AT A AR ok R . AR, W B
ANY I A AE D AT DL BH R SEEEIE . HAE A OA
TLAE T 2 — B DL ASOR A, BE A AR e I
FrHE SRS KR, (EFHNSE RN -
W)X H AR R R A, FER 2, A U
e JEFH WA, AR L, 55, b %
o R e 3 2 %S TR BP0 A 07 OA, 2 I
PRAT Z A 30007 5, B BB K 1 W0 % B AE OA 34
TR

ARSI A T A T R B B RS VA 1 9k
SR AT AR R A A IR R R R O Y A Ak
B ST 2 5 22 SRR, L AR 20 M 45 R IR, HE B OR
HLOU , 5645 ] Bt 5 0L 4 /N s 4 /N B 42 [ kA 0 70
i JB e 1 U/ S S I TE R AL A A Y B
I ATIE 5 R PR 28 06 45, 0A 5 T A4 &
() S0 8 D BE AR R B BR3¢ R ' i ot
BEHCTE 3 M58 45 97 OA 32 rh | % HLAA 32 T i
ke 38 1R 1ML 32 A A A T R S AR L R M
TR, 78 26T P B T, R o S5 3 A7 1 < 2 e
FERET AR R 56 T A MBS R T e ST O R, R
L RS O AR B R T B EE N &
SRR A T R R A R P B R T R
I A5 4 4k DT MR S BOE T B A, OA i 1
T ) LA AR W A S B e T kb i 4 5 B
S, T MR A O O AR B R R R B R R
BAHEF LT B0 ek, & OA BF R
W, 407 TR 1 S 5 A PR3

VEGF fE N 3 4 H B EEHRE T, 5
VEGF %1k 2 ( VEGFR2) 45 4, o] ¥ 35 PGI, KN Fz
AL A (eNOS) O MR KL AMENA
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K -9 ( Caspase-9) F 6 3k , IF 4 1k 40 Ma o =%
TN 2 S A 2 AT T A I A 2 IR A A DG
B, Bl SE B o fE OA FERR AP, 48 4 S I AN
GPETIRE M 0 — HZ B R0 X, PGE, B
55 IL-1B 55 5k 7 U R) 412 2 1M 45 PN B2 400 M 3 24
WOBE  IERAT R Y BN A, AT
7657 300 37 P (2 20 2 UMK L 4 e A5 P B R, B R 6
Ry S K Pl B & RE J2 R [ s 2 5 e AR 64 i R R
1 55 A R S VEGE {2 1 7k 2L A B
RONE o e Ah , MR T S0IF 5T, 0 A 2 % B0 0 28 400 i
1E OA ST RE VRl fif rh A7 22 AR, b Th17 4i g
FIHES OA I A W25 YD AH OC, Th17 4 ffd iy 1L-6 7
TGF-B, ifi T 434k, A Th17 40 il 7] 43 3 1L-17,
IL-6 , TNF-o 5 2t & 5iE K+, Horpr IL-17 A] B 5%,
PhIF) TNF-o 55 {1 ¥ 5520 i 43 i VEGF , AT 2 5 56
AP KR B A BT IIE W, OA B 7 AE
IL-17 f 5K F 238170 M P s IR 45 i ol 35 5 40
W IL-17 SRk A X AWLRLEHE LY, 0A
PR A K B VEGE Je bR 20 i [H 1 ¥ 55 1F o 41 1o 3%
FhiE 8 VEGF A G2 A2 i AL 1A 5 47 4 1fi 48 47 2
FEET MG EENFE, HH TR 2 # 1L-17,
PGE, 1 TGF-g, 45 77,

TR AR R R T (4 B N ) 48 U B R
KRy T, 5 T 1 PR S B b BH 98 B UE AL O
ANER 7 e ol | U B A TS K B X NS I ]|
RN A 7 BN, ghim s D E w2 E A
A RIS, FEA N AR, AR R I & T A0
M# RN Y5 T B, ANV, BEm %, B
A B 2% TORUE 2 Ty, AT Ik 236 56 SR A, 148 4
2R B Ik OA BERRAY H A B b 4%
2y W H R A 2 T Z A R e R e PTR
LW FEm Y I MALE T, 2L 5
F 28 2 IR EAANE D2 ) i % B (AT, R
WESUBA N, a1k AR R, — AR M, — LA
AN BEAC, T TC AR B 22 B AR 22 S R A AL, AR IR
#5 H WAi AEfe A IR, HoAR 22 i BE T BLIE TR,
SCAFEUA A BN A 3R B0 2 AR S 0 K B IR K
R AN, FERNR, EHHA, BT RTHH,
BIEE ik 2 vk A 78 2 7 TUURORT, ZEAR AN, i
UE A B, ST RE G 0, S Ik, R A TP ER K
6T BH M FEBE AL B OGN R XUFE DI A I A S
E B JHF L5 5 e il 5 3802 B UE AR 3R 0

S LSRRI BRI K R N YT
T TG A DR 25 G b Y 2 BH  4 J , 3 Bh

- 02 .

HAME BRCE I IRAL VEGE Rk A TR, 52 M
F R GE 7 PGE, 1 TGF-B,, DL K % 410 i A 1
IL-17 7R A, U B SR 40 i Th17 K PGE, 5 1fi 48 %
A T VEGE Z 8] £ 724 W) [ A I OE &2, 5 3
R B A AT G H I BARAE FIOCR |, Kb i) 4 FH id
B, S AL A R B A R A R — 2P
BT

25 LR, B RO R Y T g E i A 1 LR
Th17 fyE 40 bR e F IL-17 #1 TGF-B, , K A
¥ PGE, 45, Z 5L G 55 4 775 S 58 0E S g 3o e
JEXTHLIA VEGF %5 57 Az 5w, 410 i) 5 19 &b i 45 4 &
B G W O JR R T R A LA K i AE 9 TR A
Xof 5B A5 A3, DT A A0 B R O A I B A
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