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SRR BERVAE | Bkl A6 R, xTUE B K RAB B A W R IES 4% RNE G B R E S KOABER . RREREF 2K
AN EBRBKRE RN E %R E% (100 mgke)2 mL, EF 3T FRLA A A KRBT FRRERLEK, FR1K,EL568, &4
25 RIG TR TR R B & R AT R AR UL . BIRK SR A T, AT R e AP AL (HE) £ &, £ 25 T M40
LRI E AL, FF RN BB A Mankin’ s 35 BEAT LR R 4, KRR i 4 R -TR 848 AU (RT-PCR) A2 X AR TR a8+
VEGF .BMP2 ,Smad] # mRNA % i& #= miR-20b # ik /K -F; 5Kl Western Blot ik #:it] VEGF \BMP2 . Smadl #9 % & £ A K-F, &R
AR A Fo | Bkl K R AN XT3 B IR BT 3 5 B xR, A 20 K F % 407 4122 Mankin’ s 7 5 8
F9+3(P<0.01); %7 T A 4042 % BMP,Smadl #) mRNA F= & & & ik YA & miR-20b & ik K-F3) 2 2 %1%, VEGF 49 mRNA F= % &
FEAKFH R EIEH(P<0.01), HHEA A, F Rl K R X HF % Mankin’s 75 2 Z B (P<0.01) ;2B T HARF
BMP,Smadl # mRNA #=4& & £ & YA & miR-20b & ik K -F 3 2 % J1 % , VEGF 69 mRNA F2& & £ 38 K -F 3 2 2 B4 (P<0.05 24,
P<0.01), %0 B %4 5 KOA B A X A Hi45 09 & 7 8F , Auh) 7T 4k 2 3@ i3 L8R T B F miR-20b A& K -F ik
VEGF mRNA M fi# 4% # #74) VEGF %& & 49 £&i% |, F 830 7% BMP-2/Smad 1 12 5 38 3 52 LAY .
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Effects of Ligustrazine on miR-20b/VEGF and BMP2/Smadl Pathways in Subchondral Bone of Knee
Osteoarthritis Model Rats

LIANG Guihong" *, LIANG Zujian®’, XIE Pingjin', PAN Jianke', ZENG Lingfeng" *, YANG Weiyi', HUANG
Hetao', HAN Yanhong', LIU Jun"* (1. Dept. of Orthopedics, the Second Affiliated Hospital of Guangzhou
University of TCM & Guangdong Provincial Hospital of TCM, Guangzhou 510120, China; 2. Bone and Joint
Research Team of Degeneration and Injury, Guangdong Provincial Academy of Chinese Medicinal Sciences,
Guangzhou 510120, China; 3. Dept. of Elder Orthopedics, the Third Affiliated Hospital of Guangzhou
University of TCM, Guangzhou 510240, China; 4. Dept. of Orthopedics, Shenzhen Luohu District Hospital of
TCM & Shenzhen Hospital of Shanghai University of TCM, Guangdong Shenzhen 518001, China)

ABSTRACT OBJECTIVE: To study the effects of ligustrazine on miR-20b/VEGF and BMP2/Smadl pathways in subchondral
bone of knee osteoarthritis (KOA) model rats, and to investigate the mechanism of ligustrazine for KOA prevention and treatment.

ASEA T H 65 H R A2 A4 v B 5 H (No.81473698 . METHODS: Totally 18 healthy male SD rats were randomly
81873314) ;) 44 H AR 22 5417 F (No.2014A030310242) 3 ) 4544 divided into normal control group,

model group and

BT H (No. 80441 (2014157 5 B4 (2018)8 %)
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ligustrazine group, with 6 rats in each group. The rats in the
latter two groups were used to establish KOA model by
intra-articular injection of 4% papain solution. From the 2nd
day after the last injection, ligustrazine group was given
intragastrical administration of Ligustrazine suspension (100
mg/kg) 2 mL; normal control group and model group were
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given intragastrical administration of isometrical normal saline, once a day, for consecutive 6 weeks. After the last after medication,
the situation of bilateral knee articular cartilage of rats were observed after exposure. The knee joints of rats were sectioned and
stained with HE. The pathological change of articular cartilage were observed by microscope and scored by modified Mankin’ s
score. mRNA expression of VEGF, BMPZ2 and Smadl, and the expression of miR-20b were detected by RT-PCR; the protein
expression of VEGF, BMP2 and Smadl were detected by Western blot assay. RESULTS: Model group and ligustrazine group
suffered from cartilage injury of knee joint at varying degrees. Compared with normal control group, Mankin’s scores of knee joint
and cartilage tissue were increased significantly in model group (P<<0.01); mRNA and protein expression of BMP and Smadl, the
expression of miR-20b in subchondral bone of model group were decreased significantly, while mRNA and protein expression of
VEGF were increased significantly (P<<0.01). Compared with model group, Mankin’s score of cartilage tissue were decreased
significantly in ligustrazine group (P<<0.01); mRNA and protein expression of BMP and Smadl, the expression of miR-20b in
subchondral bone were increased significantly, while mRNA and protein expression of VEGF were decreased significantly (P<<
0.05 or P<<0.01). CONCLUSIONS: Ligustrazine can repair damaged articular cartilage in KOA model rats, the mechanism of
which may be associated with inhibiting the protein expression of VEGF and activating BMP-2/Smadl signaling pathway via

up-regulating the expression of miR-20b, and promoting the degradation of VEGF mRNA in subchondral bone.
KEYWORDS Ligustrazine; Knee osteoarthritis; Subchondral bone; Rat; miR-20b; VEGF; BMP; Smad; Mechanism
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TR BCE R e AR AT RR LT OGO iR AR I
P& O BB 1Y e #E M AT RE G TR R B B
R AR A, AEHRE T ENEIESRAEEA
(BMP)f5 738 i T REA B TAE kT B i F B R0
BT 30CE T B OGO 3R A S R A% 21 2340 M i D5
BMP-Smad {5 53 f# AT G 2L [/ 98 15 #0l B r B E
R ER LR, B EE & A 15 5
AT RETEACE N B FACE A K R B S R
YEH . AR, W MEZREZ IR (miRNA ) AT 38 2 755
M N B2 AR - (VEGF) B3R 8 T TOC 1 2L %
PRV K i 8 AR, T2 5 OA [ 3E ™5 T 7E OA FR
BB R BUA K AR A JLHLH AT BB 28
A AR A B LECE 2 ARSI, O ECE T
IR, UG R TR IR AR JIE = I
E PRI — A RS i, AR L B RBTE T
F Bel-2 FME #5 T2 K F Bax . Caspas-3 i & 15 , 1 4111 il
BCE A T 5 B A PRI OA R R Tl —4
LA (NO) \Hii 9 IR & E.(PGE.) i 1, Xt % OA 48k
FWA — € IR sl 8l i BRI OA A 1T i Hh 3
J A AT A= 5 1 (SDF-1) 3t )i 4 J& 28 1 /i (MMPs ) 7K
T H R IR TSRS AHAR A R BLE f AN B .
B, AR )1 2 R R Al L A B e SR T
445 1) miR-20b/VEGF I BMP2/Smad 1 {75 53 45 M 1fii
SN ECE T B ) A AR TR, A AR )1
WEIGTT KOA $E LSRG K I Fya 7 UK

1 ##
1.1 {88

TEIEE 2019EF0EFELE

XP205 B~ R P [ -FE R 2088 (1T ) AR
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FPiR —H1 . SDS-PAGE #E 1 A G2 phif (e -8
AW TR R E LS 4 B oA 3700, BA1054,
AR1112); ECL &I (F5E Merck 3wl ) s Hax iR 30
AT M Al B S RS, K K
1.3 ¥

faERREAE: SD AR 18 H, 3 JT %, M4 i 180~220 g,

China Pharmacv 2019 Vol. 30 No. 4 - 449 -



N P B 2 R 2B S0 s RO AR, S AR PR RTIE
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2.2 KBRHRBALAKRTERFABRRIEZIE

SREGAE P WS A HE A TR B, A S R 5 TT
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() SE A A TR AP PR TG RN 0~ 1343, PEA3 bk
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K 5% 55 (RT) -PCREFEATAR I . HR“2.27 31
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*1 5l¥F5
Tab 1 Primer sequences
SR AR Elk/ligll PIKE, bp
GAPDH 5'-GCAAGGATACTGAGAGCAAGAG-3' 98
5'-GGATGGAATTGTGAGGGAGATG-3'
Smadl 5'-GGGACTGCCTCATGTCATTTA-3' 119
5'-AGACTTCCTTCTGCTTGGAAC-3'
BMP2 5'-CAGTGGGAGAGCTTTGATGT-3' 108
5'-ACCTGGCTTCTCCTCTAAGT-3'
VEGF 5'-GAAGACACAGTGGTGGAAGAAG-3' 111
5'-ACAAGGTCCTCCTGAGCTATAC-3'
u6 5'-CTCGCTTCGGCAGCACA-3'
5'-AACGCTTCACGAATTTGCGT-3'
miR-20b 5'-CGAAAGTGCTCATAGTGCAGG-3' 61
5'-GTGCAGGGTCCGAGGT-3'
*x2 PCR¥HEEH
Tab 2 PCR amplification conditions
TR B PH T i)
1 Azt 95 C 10 min
40 APk 95 C 105
EP 55C 205
JEAf 72 C 355

K FH Western blot 3 EF 7RI . BC“2.27 1 58431k
FERG T2, R 42 B R RO (RIPA 24 - 2 (1 g
FIRTE G - 2 1 i PR T 1 51 VE 5 4 -PMISF A
o 100:1:1: DFEBURE T &4, 2K Bradford tt
GRMERERMARE. HORERETEE2ENR,MA
SDS % 1 FFEGE M x5 ¥, 95 CHEH 5 min, 7E—20 C
M T ARAE A T o 0 IR e 4 Jis N 3 B B i A 7
HLUK , 235 mA i 60~120 min, 5% BRS04 3464 1 he
¥ PVDEF [543 515 A VEGF .BMP2 . Smad] . -actin $i 1
FRBR (1:1 000)3 mL H,4 CHFF 7%, K H DL TBST
% PRI 5 minx4 WK ; PR PVDF B A — P i Bl
(1:20000)3 mLH, El T FEENFEFT Lh)E, L
TBST 2% MR PEIR 5 minx4 YK ; % F ECL & Y6 e 4 .
K Image J 1.46r A% 8 4 2571 #6471 53#7 , LA B-actin
SNSRI IR EE(E, LA R B R K-

2.5 FItEFHE

AR 2/~ H 52 3IK . 2K GraphPad Prism 7
G PR AR B . TR LAY + s FR, 241
FU AR FH B R 26 5 22508, 4L Tl B R L3R FH Tukey s 5%,
Dunnett’ s 5. P<<0.05 N ERAH S ¢ E X,

3 &R
3.1 ABREXTFHRBAMERARARFIEFNERER
AR W EE 0] 0L, 5 1F 5 % BB ZH He A, BRI 2 )1 | 2

R KRR T 35t BN [ R 2 e B ot 7, A 5y
BB OEIT R PR IR R IR A R
T TN AHP L] RS BLIC 225 . HERY)
JHE Je ()5 7E5E T Al I, TE 56 IREHR SO 1 BB 4
AT T , 2R R T S8 B O , SR (B 5 5 Y
AR BOCTTRHCBIRRIZ L il , ST S8 BRI R , 3K
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ARIEFERAE (HE £, x

1 SERBREXTHRE
200)
Fig 1 Histopathological micrograph of articular carti-
lage in rats of each group (HE staining, x200)
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Y IEH XL AL, P<0.01; G4 AL, "P<0.01
Note:vs. normal control group, “*P<<0.01; vs. model group, “P<<0.01
2 BHXBXTHEHLA Mankin’s 53R E
Fig 2 Column diagram for Mankin’ s score of articu-
lar cartilage in rats of each group
32 KREEBETEHAS VEGF, BMP2, Smadl )
mRNA 1 miR-20b &% 7k £
5GAEH X BRZH A, AR AH R U T B A

VEGF ) mRNA ik /K- 2 2 T % , BMP2 , Smad1 ()
mRNA FI miR-20b kK- @ FRRAK, 22 5 XA e it
X (P<0.01), HEAIA LA, ISR K REKE T
B 4121 VEGF ) mRNA 3K ik K ¥ i 3 F K, BMP2,
Smad1 ) mRNA Fll miR-20b [ 5 /K- B 5 TH i , 22 5%
BTS2 B XL (P<0.05 K P<0.01) . %41k U
T & 42U+ VEGF .BMP2, Smadl ) mRNA FI miR-20b
FIRAKAIE R WL 3,
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g § 1.0
2 ]
£05 g
0.5
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C.Smadl mRNA D.miR-20b

T IER G H S, T P<<0.01; A4 He A, "P<<0.05,"P<
0.01

Note: vs. normal control group,
0.05,7P<<0.01

B3 JBEXRKETEHHAF VEGF.BMP2 Smadl
# mRNA #1 miR-20b R iAK EHEFE
Fig 3 Column diagram for the expression levels of
VEGF, BMP2, Smadl mRNA and miR-20b in
subchondral bone of rats in each group
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T A KO BB A%, BMP2  Smad 1 1985 112257k F
TR, ZREA G E X (P<0.01) . FATKRR
R T 4 FPVEGF\BMPZ\SmadlE‘Jﬁlﬁ%%@lﬂ
4, B RIBAKCEAIE E LR 5
4 IFig
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Fig 4 Electrophoretic diagrams for protein expres-
sion levels of VEGF, BMP2 and Smad1 in sub-
chondral bone of rats in each group
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Fig 5 Column diagram of the protein expression le-
vels of VEGF, BMP2 and Smadl in subchon-
dral bone of rats in each group
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ZH 40 VEGF ) mRNA Fl & [ R 5 K3 B 2 BRI,
BMP2 ., Smadl ) mRNA FI & 151k L & miR-20b 3R ik
O3 T . X K BAE KOA & i FE b, KR
B B F ) miR-20b/VEGF 1 BMP2/Smad {5 5 [ 1
KBTI T R A R B

VEGF J&—A 8B A o i 48 A= il R 7, o el il
YRR 20 B 2 R DA R e A A e R
Al G R T B A 58O SOE IR R R A v
SR A EIE B FER IR R & B L A, el
P VEGF 1922354175 5 LA K I8 1 40 e ) K404k
R A B B, TS miRNA T AT 58
T 1T VEGF 18328 38 SR80 G T10 Jay 3 A8 1k Jse vy A % o
BTHAE, NS5 3 OA W HEFE ™, FFoE £ B,
miR-20b A 38 3 #0 ) 4F FHF B 4075 5 7 L(HIF-1)
AL G G SR T 3(STAT3) , AT ) 4234% VEGF
IR AT B VR T VEGFS - aAs X, il
il VEGF 2835, X 2] T 1 miR-20b/VEGF {5 il
% 0 2R KA B IR R T LA AR R S R
N o Z5ARTIIRIR 45 SR BT, I = g T e iRt R gk
B M R B miR-20b #3k , /2 ¥ VEGF mRNA [
fife , AP0 VEGF 2 [ 1928 25, AT il i 457 42 A5
T2 YRR B S /NG P SRR
AR IS SE ZR AR A R, SR ARG A A M S 1 O
THCEIRARRIVE

BMP2 J& BMPs & [ 51 i i — B, AT 1 B A Al
5 S S A Y AR R R R e
3 AT R 4 A R T R HE R R BB I R
A BFFEIESE , BMP2 W] IR B 40403 I i kB8 52
TR WD 2 2 200 B 1R T S DA T A 25 00 25 ) &/ LR A
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