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E T IL-17A/Wnt/B-catenin S BERITEAFZF LM AN BEEHEHERXR
VNGR PR ETh =B A R

Wi, B R, TR, TREE, FuK, K O# 4AFHE, HEWW,
!
(1. & FER, #HF 20 730050; 2. HfPFEHGAFFERBKRFER, Hif =M 730000)

WE: BN BT 57 BB R R (AS) /NEURHEERE IR R EAILE . FiE RAEARM (PG)
WA AS /N, KR8 AS /N RBENL A MAETIA] | SR A ] [ R E R 26 mg/ (kg - d) ], A
FILH [ Hi/D B IL-17A Hidk, 10 mg/ (kg - )] FAZ5E, B, mHAlEA [ TLH LHJ7 11.38, 22.75, 45.5
o/ (kg d)], AEAEHN, HH8 K, B4 5, MEI R RIF/ITAT /DB 2B ; ELISA
PG SAE N T (IL-17A, TL-23 IL-6, IL-18 Fl TNF-o) /K S 4 M AAS I N B Th17 ZHA0FT Treg 400 L
Bl Micro-CT, HE FIFELL O-[F £ Y (0 WAL A HE ] 425 18] B M BRI 25 24754k RT-qPCR FI Western blot RGN AE )
WHLUIL-17A, Wni3a, Dkk-1, GSK-3B. B-catenin, Runx2, Osx, OCN mRNA FIZEFRE, ER SEMNA LK, #E
kAT mAEA/ RS RO, MIKSEE; N R (P<0.01); I IL-17A, 1L-23,
IL-6, IL-1B8 Fll TNF-o /KRR (P<0.01) 5 ML Th17 400 b &% Th17/Treg LAEREAR (P<0.01), Treg 4i i Lb
& (P<0.01) ; BHMEAASCT SH0RLG B, M S5 e IR i, B ALY fidi >, SHIRA s,
MR eyh R HAEHPA HS IL-17A . Wntda, B-catenin, Runx2, Osx, OCN mRNA FIZ 15k ¥ B
(P<0.05, P<0.01), Dkk-1, GSK-38 mRNA I IFREHTE (P<0.01), &it  FH55 LB AT ASIELE AS I
FE A, HAEFHPLH S MH] IL-17A/ Wit/ B-catenin {5 S BiG T, N RSCE M BAHE R TKEA 5,
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Effects of Wulao Qishan Formula on pathological new bone formation in mice
with ankylosing spondylitis based on IL-17A/Wnt/3-catenin signaling pathway

YANG Juan-juan',  CHEN Ping', ~ WANG Hai-dong'",
JIN Fang-mei',  KAN Li-li',  NIAN Fang-hong'

(1. Gansu Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050, China; 2. School of Clinical Chinese Medicine, Gansu University of
Chinese Medicine, Lanzhou 730000, China)

ZHANG Zhi-min®>, LI Hao-lin*,  SU Jin®,

ABSTRACT: AIM To investigate the mechanism of Wulao Qishan Formula on pathological new bone formation
in mice with ankylosing spondylitis (AS). METHODS The AS mouse model was established by the proteoglycan
(PG) induction, and AS mice with successful modeling were randomly divided into model group, celecoxib group
[ celecoxib capsule 26 mg/ (kg + d) ], inhibitor group [ anti-mouse IL-17A antibody 10 mg/ (kg « week) | and
low, medium and high dose groups of traditional Chinese medicine ( TCM) [ Wulao Qishan Formula 11.38,
22.75, 45.5 ¢/ (kg - d) ], and the blank group was set up, with 8 mice in each group. After 4 weeks of
administration, the swelling of limbs and toes in mice was observed and evaluated by arthritis score. Serum
inflammatory factors (IL-17A, 1L-23, IL-6, IL-1B and TNF-«a) were detected by ELISA. The proportions of Th17
and Treg cells in the spleen were detected by flow cytometry. Micro-CT, HE and safranin O-fast green staining were
used to observe the intervertebral disc space and pathological morphology in the spine. RT-qPCR and Western blot
were used to detect the mRNA and protein expressions of 1L-17A, Wnt3a, Dkk-1, GSK-33, B-catenin, Runx2,
Osx, OCN in spinal ligament tissues. RESULTS Compared with the model group, the redness and swelling of
limbs in celecoxib group and middle and high dose groups of TCM were reduced; arthritis index decreased ( P<
0.01) ; serum levels of IL-17A, 1L-23, IL-6, IL-1B and TNF-a decreased ( P<0.01) ; the Th17 cells proportion
and Th17/Treg ratio in spleen decreased ( P<0.01), while the Treg cells proportion increased ( P<0.01) ; the
fusion degree of joint structure of spine and vertebral body is reduced, the narrowing and destruction of
intervertebral disc structure are alleviated, and the formation of bone matrix is reduced. Compared with the model
group, the mRNA and protein expressions of IL-17A, Wnt3a, B-catenin, Runx2, Osx, OCN in the inhibitor group
and the middle and high dose groups of TCM decreased ( P<0.05, P<0.01), while the mRNA and protein
expressions of Dkk-1 and GSK-3f increased ( P<0.01). CONCLUSION Wulao Qisun Formula can effectively
delay the pathological new bone formation of AS, and its mechanism is related to inhibiting the activity of 1L-17A/
Wnt/B-catenin signaling pathway and down-regulating the level of osteogenic differentiation-related factors.

KEY WORDS: Wulao Qisun Formula; ankylosing spondylitis; 1L-17A/Wnt/B-catenin signaling pathway ;

pathological new bone formation
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AS /NRBAY ) s ISAR . A SUR L Jor A
W5, R o7 LT T IRCR , IR
ot 5 Xt IL-17A/Wnt/ 3-catenin 1= 518 & 1 8 = 1R
M, BN “RAE-BIER" MR~ IZ T T
PRPEBTE TE B 28 HLE, Rl R R ) 4 1t 52 55
WeHE
1
1.1 #h4h 56 2 SPF Mt BALB/c /MR, 6 A
W, R (22+2) g, W AJLEIERREA YR
et A R AR [ SE5 3 W) A 7= V8 Al RS SCXK
(H1) 2019-0008 ], fHFEF H R b 25 K2z sh s
bty SPF sy b [ S5 50 sh W) 4 78 Pl k5
SYXK (H) 2021-0004], THFRME (24£2)C,
YHEE (50+10)% , BIRGACE 4 12 h, HHIKE.
YOK o ASZ Ll a H R B 2R s R B A
RS A (e A HEg S SY2023-963)
1.2 %4 HF LR HAME (AT
20231201) . MZE (L5 240304) . 4B (L5
240605) , £l (b5 240320) . IHZE¥E (5
240321) , w1 (#t5 240301A) B K (it 5
240813) . tHEHE (4t 5 240702) . HEHE (5
20240123) . F A4 (L5 20240317 ) . #bH B
(41t 20231201) . & (H5 230003) . 1112
(#it 20231001) , A (L5 240616) | IR A
(HIL5 2404086) KL, LA L2500 F H il 4+
R 2y By, H 2R B B 2 3 S E AT A
2020 4ERR (PEZGHL) BIR BUSZH, 10 £5
/KR 30 min, RHRFE R SERT 30 min, WEIA
P AR 30 min, FHZAGE0E, 25 F0 6 1%
HKEW 20 min, GIFUEWR, W4, HREIELH
5.0 ¢/mL 253, & T 4 CHRkAP RS, %
KB M #O(HLRE 0.2 gk, HE 25 F
J20140072) W HIESIZy (Ri%E) ARAHE, K
P L0 5 7K i, IR RS, &
T4 COKFET RS, BN IL-17A Bsi T
(RS 17F3) T HEE Bio X Cell A,
1.3 KA R\ kg 3k O 3R b 4%
( dimethyldioctadecylammonium bromide, DDA) . PG
(3£ H Sigma A Hl, 585 D2779, P5864); IL-6,
IL-17A, 1L-23, IL-18 &% TNF-a ELISA i35 &
(VLA IO A BRAF, 585 MM-0163M2, MM-
0759M2, MM-0018M2, MM-0040M2 . MM-0132M2) ;
JTCW PBS (KEFEZCHEWHARARAH, K5
MAOO15 ); anti-mouse CD4-FITC, anti-mouse/rat
808

IL-17A-PE , anti-mouse CD25-APC (i M BE R 4= ¥y
FARARA A, 585 F21004016, 70-F211L1702 .
F2102503) ; anti-mouse/rat/human FOXP3-PE ( 3¢
[ Biolegend /A H], %% 320008); M4 4L (A |
HIARRPAAW , Fek @, 75400 QLM . BCA
FEHERRAE ., RIPA BEARMR (L REE
AR ABRA L, 8% G1100, G1140, G1661 .
$8020, PC0020. R0010); Jh%4ilH &, 26E
IR & ECL RO ( B X W RHHCA R
NH], RS 11141ES60 . 11202ES08 . 36222-A/B) ;
IL-17A $iik (R =AY HEARARAF, 525
26163-1-AP) ; Dkk-1$iik (3EHE Affinity A#], 1%
5 BF8416) ; Wnt3a, GSK-3B. B-catenin Hifk (2%
[E GeneTex 2~ Fl, %5 GTX128101, GTX111192,
GTX101435) ; Runx2. Osx, OCN. GAPDH #i & .
WP R L Edi R (£ E ImmunoWay 24 F], 4%
3 YT5356, YN0332, YN2865, YM3218, RS0002 .
RS0001) .

1.4 BE e (RS ARA
Al R AR OHL (D) ERMERA RAR) ;
TECHNRA (BRYIE 5 AR W B 97 7 A A BR A
#)); Micro-CT 25 (T% Bruker 22 ] ) ; 5 T )
RFHL, A8BER ML, AL RN (418
Wl PR A RA ) ;. BEIARARS (IR
S BEFRHCARAR) ; MR E (bt
LRPHE A PR ) 5 PCR 7G4 (A B3
PR R AW ) 5 986 7 PCR AL [ #EMSEEA
(dba0) BHEARTE AR ]; 4 A sh s Lt
BEZ G (YRR RAR) ; Bk
ACHLIE /NI T B K SR B (S5 [ Bio-Rad
NP

2 A&

2.1 #ZAEFH & K 100 pg PG ] 1xPBS (pH
7.4) FOEMELTTEEREN 1 mg/ml, 2FEE
TUK B, PR E . AR E+#E DDA, K
J 2.0 mg DDA, FHl 1xPBS (pH 7.4) RA, A
J5 ¥ DDA FWBHCEAE 60 C KSR 38 /0 A i 1
SHREW, WEEalE, BTk IR, S NE
WeFE A 20 mg/mL (1) DDA ¥

2.2 AS DRBAE I KL [10] 6,
SIAESS 0, 21, 42 K, HSEURFR LG I e Sk
WITIRA PG AR DDA &, B H/ANRA R
IS 200 pLIEEW (% 100 pg PG F12.0 mg
DDA) A7 5%E,
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2.3 R H 3 REKEE, BRA AN,
1 48 HISE IR T i /N ERBEAL /0 A4 | FEok
fidl . MERAR L, b mAlEA, FA8
Ho e BN 5708 B 3% T AR 4 B 1 1 33 45 2450
LR, b, MR EASBES ST
11.38, 22.75, 45.5 g/kg W5 LM T 25, K1
W FEREAAUEE 4T 26 me/kg FEK AR I8
TREW, R 1R, W40 35 10 mg/kg
PN IL-17A SpFcpediik, &A1 ™, A4
F A 2 7 25T SRR A FER K, BER 1 IR, /D
RIE PC AR 10 M B 425, Frgi4 4
(28 d), SEg R 14 4,

2.4 MARE WEHEBZY28d)E, IMNREEEAREE
K12 h, WHLHERM, £MEREBHE2h, 4 C,
3000 r/min B0 20 min, > EAFIME, BT
-80 CUKFEIRAFA . BUNRAEHE, ARG
J5 T 4% Z B WES [ E 5 B B 2 UM R R GH
HIE, BT -80 CUKFAIRAAR T, BUBIEH L, B
T 1xPBS #1451,

2.5 KM IEAR

2.5.1 RIS RHEPRSIYIOCT RIS hrifE
(arthritis index, Al), 7E55 3 RGBS, BRI AS
ANERPUSGHEA T O RAVE4r, B H/ NS TE /e [ Ry
0~16 4317 PPArFRUEUNT . RHELIER, Tk
LR/ K, 04y 1~2 AN RRER LA/ s
140 3 KDL R B AL R/ SRk, T2 4
JEBER LR S, fEEEE 2R, 3 4k BR
KTk EmE , TGS EAZ R, 114 53,

2.5.2  IMIERIEHFKF #4E ELISA 5] &
BB AG I /N LML W IL-17A . 1L-23 . IL-6, IL-1B Al
TNF-a 7K,

2.5.3 UMK DU BLIE Th17 F1 Treg 4 A L
B g /N R E SR A i B S, A3 AT Thl7
5 Treg N0 G {6, Th17 40 MOAS TN, {8 ] PMA/ &S
TEHENEAFK BRI 4~6 h J5, K
WiHAT CD4 RG0S5 IL-17A HIAGL A, Treg 4
JOASIN . BRI T CD4/CD25 RFiYe |, 4
[P 7 MRS St Foxp3 MIN G, BT A 15 Y 7
MM IERL, ARRMEIHE TR RS, Bea it i
A0 A 53 B 40 LA

2.5.4  Micro-CT ] $§ XL 52 4 F A 4 5& 45 ) iR A2
b BUB/NRE S EE 48 h, EE LA ZUR A
75% LB Ve, K IE VRIS B 2L E T Micro-CT X
st HEAT A, RS B 70 kV; HL

200 pA; Al GSUEaR; BEOGHTE 700 ms; 44 73 B
H8 wm, PR, FSS A N =4 d A
PRER {4 NRecon ) DataViewer X 245 09 35 4 IR 4R 44
AT = de G A, AR RREAS Y 3D AR UiER
AN MO B, S T AT .

2.5.5 HAEMERSREIESME  BUNRE A
41 2 A% ZRWEEEE 24 h I, SR AS I i 45
4 J, RKHETIOK . B, RS A )
A, BT RAR RALL (HE) Y MFEL o-
[Eag s, HE Y0325 T WS HE ] 25 5 ) [l 4K
HAUIAE A ML | 2H SUS5 0 i IR A — RO B AR
b T O- [ L8 Y o W) FH T TFA 5 3 5 e ik 12
- R XIE L5

2.5.6  RT-qPCR % £ I A A $) 7 41 40 IL-17A/
Wnt/B-catenin {5538 B B iH 4 b AH G JE R 1) 3%
ik B T80 CUKFE PRAF /N BB AT BT A 2
FRELZ1 0.1 g, ffi ] Trizol 57 2 HUE RNA, F2 1
1008 S ) & U I K S RNA 3 5% 5% ¢DNA,
PEATY G (RNARZR N 20 pl) . KW EER 95 C
30s; 95 C 5 s, 65 °C 30 s, FH¥ 40 &, WU
GAPDH W2, R 2715 H B A %
ki, SIHMEEEAYR (F2) ARAH
A, PPILER 1,

*x1 s5|19F5
Tab.1 Primer sequences
FEH S1HF51(5'—3") UK E/bp

IL-17A 1E [ TACCTCAACCGTTCCACGTC 119
S 1] TTTCCCTCCGCATTGACACA

Runx2 1E [ CAGTCCCAACTTCCTGTGCT 103
S CCCATCTGGTACCTCTCCGA

Osx 1E 1 GGAAAGGAGGCACAAAGAA 175
JZ 1] CCAGGAAATGAGTGAGGGA

OCN 1E [ CATCTTTCTGCTCACTCTG 243
S TTCAAGCCATACTGGTCTG

Dhkk-1 1E [ TCTCTATGAGGGCGGGAACA 156
JZ [f] TTTCGGCAAGCCAGACAGAT

Wni3a 1E ] TACTACGAGGCCTCACCCAA 103
JZ ] ACCCATCTATGCCATGCGAG

GSK-38 1E [ GCTGTGTGTTGGCTGAATTGT 195
S 1] CTGCTCCTGGTGAGTCCTTT

B-catenin iF 1] CAGCAGCAGTCTTACTTGGA 287
ST TTAGTGGGATGAGCAGCGTC

GAPDH TE T CTTAAGAGGGATGCTGCC 261

Sz 18] ACTGTGCCGTTGAATTTGCC

2.5.7 Western blot 4 I A )4 41 41 1L-17A/
Wnt/B-catenin {55538 i K BB 34 AH G B 9 %
K U T80 CUKFEORAF /N BUA L BT 24 40
i, B, BIA RIPA ZH 224 4R BUE BR T 200
pL, JEAIH BCA LM E & HWKE . 248 SDS-PAGE
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B UK IE 55 2 PVDF 5, BT 5% R g W34 & 1]
WHPIEE 2 h AT AALEE, 4350 —$T 1L-17A
Wnt3a, Dkk-1, GSK-3B., B-catenin, Runx2, Osx,
OCN F11 GAPDH (1 :2000) 4 CHWHEHdR, B
JEMAEZST (1:5000) BEF 1 h, VERE3 K
IR G N 5 min, BEYG. Wi, WEL, ®
FH Image J FAF 20 B 4547 IKEEAE, LA GAPDH A
%, A HIE X R A

2.6 itFaodr it SPSS 26. 0 BAFHEATAEFE
FFEIEED AN EER U B AR 2 (xts)
PR, TZEFTHT Z AL L BCR B R O 22008,
ZHRIPR P EL R LSD A ; Jr 22 AN 55 K H Dunnett

T3 fir, P<0.05 Fn2Em B AR,

3 4R

3.1 ZHEHFAAS DRINA X T A X KF
S Fra S EHE/NROCTT T ARLL, Mk SRR AR ;
BN RN SRS 3 EST PG WS 15 2 JA T
G, /NEH R BE S DO OGRS IR,
KW RIGEOT TR 565 10 FIF IR, SRR/ R
VUG Kl IpIRER BN, ST RIGEURF
2ot HEMA R, SHLH/NRPESCT A
g0, MiikEAR RS, O R A5 B K B TR
(P<0.05, P<0.01), WA 1~2,

E1 %14 BZENRINERTTRY

Fig.1 Appearance of peripheral joints of mice in each group in the 14th week

TE: SRS, ™ P<0.01; SHRIL L, " P<0.05,%P<0.01,
B2 BANMNIKTRITESILE (x5, n=8)
Fig.2 Comparison of arthritis scores of mice in each group

(xxs, n=8)

3.2 AFEBF A AS DR b iF K E B FARF 8
e S AR, BEAA /N RO IL-17A
IL-23, IL-6, IL-1p 1 TNF-a /K F#TF 5 (P<
0.01); SHEIAIAH LI, &KH254 /RN IL-
17A, 1L-23, IL-6 Fl IL-18 /K-FEIJRE(K (P<0.05,
P<0.01), ZEREAA P2y &gl B
i TNF-a KFFEE (P<0.01), W32,

3.3 Zopkdigr Af AS A SIERE P Th17/Treg 40 it
sl ey ®em 525 AL, A2 /)N BRI
Th17 4AMI LA K2 Th17/Treg LAE TF & (P<0.01),

K2 HBAMNRMDTE IL-17A, IL-23, IL-6, IL-1B #1 TNF-o 7K FELbE (pg/mL, Xxs, n=8)
Tab.2 Comparison of serum IL-17A, IL-23, IL-6, IL-1p and TNF-« levels of mice in each group (pg/mL, x+s, n=8)

5 IL-17A IL-23 IL-6 IL-1B TNF-a
THHA 4.23+1.48 17.67+1.70 29.44+3.01 18. 63+2. 00 227.55+19.29
R 2H 23.79+2. 08 ** 36. 04+2. 06 ** 52.40+1.89* 35.95+1.26 ™ 375.85+21.75
FERE T 8.87+1. 68" 23.50+1. 65* 35.40+1. 60" 23.30+1. 08" 275. 85+20. 04"
rR 2L AL 17.51+1. 14* 29.74x1. 81* 45.14x1. 89* 34.10+2. 57" 363. 61+32. 81
rh 2l 2 11.70+1. 33" 23.93+1. 71* 38.29+1. 72" 28.84x1. 33" 312.24+26. 78"
w2 R Al 12.611. 41% 24.94+0. 93% 38.18+2. 35" 28. 74+1. 19% 313.27+22. 67%

W, SEAAE, * P<0.01; SR HE,*P<0.05,%P<0.01,
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Treg AL LLBIRENR (P<0.01); SEIRIALILE, &  S4/DERMENET Treg 4000 LLHI & (P<0.01),
A/ Th17 A0 LE 6 &% Th17/Treg b W3, KBl 3~4,
HIIFEAL (P<0.01), ZEREMA LT LT, &l

%3 HBAENRMBEF Thl17/Treg HALLBGILL B (xxs, n=3)

Tab.3 Comparison of Th17/Treg cell ratio in spleen of mice in each group (x+s, n=3)

Eikill Th17/% Treg/% Th17/Treg
FHA 3.92+0. 14 9. 69+0. 88 0.41+0. 03
TRAIZH 13. 83+0. 40 ** 2.97+0.40 " 4.72+0.75*

FER AT 4.4220. 41* 6.84x1. 08" 0. 67+0. 18"
G REZT (il 8. 11+0. 40** 3.49+0. 10 2.330. 18"
rp 2l g R A 5.80+1. 05" 5.31+1. 08" 1. 15+0. 45"
e 24 i R A 6.67+1.34% 5.27+0. 62** 1.30+0. 41"

0. 5a5EdE, ™ P<0.01; S ILE:, " P<0.01,

B3 HH/INFRMBES Th17 2058 iR E

Fig. 3 Proportional flow chart of Th17 cells in spleen of mice in each group

4 FBH/NRIEAEH Treg 4 A6 L IR X E
Fig. 4 Proportional flow chart of Treg cells in spleen of mice in each group
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3.4 AL AS DR B AR L T ) R 6
2 HA/NRAE T M 583 , HEMR ST A
Bk W ARk, ARRUZH )N BUME R 23 (A 2R 48 B

A

B 5

HEARSCT LR 5 A 25041/ R AEMERR ) L2
JFEMZS [, A FEAEAAR ST 254 il 5 R B el e
WIS,

£ANREHE Micro-CT REHHE

Fig.5 Micro-CT representative scan of spinal column of mice in each group

3.5 AFEHHAFTAS DRBAERAREY S
2 A/ NRE RO IEH , HEM LR
WM, LA FIREA% e 5 BERYZH /N FRUE A OGS
IEFICARIEATE R, MEMR BLLEH | 21 4R IR

0% "

R, TRIBRARAE R FOR I B 2 4254/
SRS AR ) R 25 M Ao SR P W G e, R Lo
b, WK 6~7,

6 [HENREEXT HE FERAZE

Fig. 6 Typical HE staining of spinal joints of mice in each group

3.6 EHEHF AT AS DR A AR LR IL-17A-
Wnt/B-catenin 12 5 18 %69 % w525 4 L%,
R 20 N B RE B 4 41 41 IL-17A, Wnt3a, B-
catenin mRNA FIEE &KL FHE (P<0.01), Dkk-
1. GSK-3B mRNA Fl#E I RIX ML (P<0.01);
SRR A, e, e s g R R 4N R
BAE A 42 IL-17A, Wnt3a Hl B-catenin mRNA

812

M I RILREIL (P<0.01), Dkk-1, GSK-3B
mRNA FIEE KRBT (P<0.01), P2yl &
ZH /N BB FE B H 2 IL-17A . Wni3a., B-catenin
mRNA Fl IL-17A, B-catenin & [ R IAFFEM (P<
0.05, P<0.01), Dkk-1, GSK-38 mRNA FI GSK-3B
EHERIEIE (P<0.05, P<0.01), Wk 4,
8,
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E7 SEHNMNREHXTEL O-AHLEMARE
Fig. 7 Typical images of saffron O-fast green staining of spinal joints of mice in each group
R4 BHNREEHEHEHSR IL-17A, Wntda, Dkk-1, GSK-38. B-catenin mRNA RiLLbE: (xxs, n=8)
Tab.4 Comparison of the mRNA expressions of IL-17A, Wnt3a, Dkk-1, GSK-383 and -catenin in spinal ligaments of mice

in each group (x+s, n=8)

205 IL-17A Wnit3a Dkk-1 GSK-38 B-catenin
EHEY 1.00£0. 08 1. 00+0. 08 1. 00£0. 07 1. 00+0. 06 1.00+0. 02

R 25 2.990. 19 * 1.9420.23 ™ 0.45+0. 05 ™ 0.27£0. 05 ** 2.08+0.30 ™

390 21 1. 53+0. 14* 1. 45+0. 27* 0. 87+0. 06** 0. 88+0. 06** 1. 57+0. 23%

R 2] A 2.20£0. 23" 1.78+0. 30" 0. 59+0. 07" 0. 42+0. 08" 1.81£0. 25"

Rl AL 1. 54£0. 10" 1. 52+0. 13* 0. 69+0. 05" 0.72+0. 14" 1. 66+0. 19**

v 24 e 7] R A 1.99+0. 29%* 1. 67+0. 20" 0. 76+0. 05 0. 75+0. 07** 1.79+0. 18*

He A HA R, P<0.01; SHAEIL L, *P<0. 05, P<0. 01,

T SR, ™ P<0.01; SHEI EE*P<0. 05,7 P<0.01,
B8 HA/NREEHHHELIL-17A, Wnt3a, Dkk-1, GSK-3B, B-catenin EEHRIELLE (¥xs, n=3)
Fig.8 Comparison of the protein expressions of IL-17A, Wnt3a, Dkk-1, GSK-33 and -catenin in spinal ligaments of
mice in each group (x+s, n=3)
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3.7 EHFEBF A AS D RBEE A HERE S
Ak AR FZ G AN FHm S A4 R, &
T /N BB R 440 Runx2 . Osx, OCN mRNA
M FARIEE T (P<0.01) ; SHEAIAH AL,
F2 1 L= 1| 5 SIS 1 B T A N 0 < K S A
Osx, OCN mRNA Fl# (R BH AL (P<0.05,
P<0.01), "2y 54/ BB B4 4140 OCN
mRNA 1 Runx2, Osx, OCN FE A £ K&K (P<
0.05, P<0.01), W5, K9,
4 it
RAENAER AS BRI ELRHE, Hif kW2
PP DR T 5 1 IE I AS 1 & AR K R il K ik

x5 BANPMREHIHEEHLER Runx2, Osx, OCN mRNA

FRiELLEE (xxs, n=8)
Tab.5 Comparison of the mRNA expressions of Runx2,
Osx and OCN in spinal ligament tissue of mice in

each group (x+s, n=8)

2H 51 Runx2 Osx OCN
BB 1.000. 10 1. 0020. 05 1. 0020. 05
FLAI 1.99+0.19 ™ 1.77+0.28*  1.810.14™
Eit K BlE: | 1.54+0. 19* 1.21+0. 16"  1.29+0. 17*
REGEAIEAL 1.71£0.18 1. 42+0. 30 1. 54+0. 17%
ZipRIEA 1.65+0. 20" 1.33+0. 15" 1.48+0.18"
PEEAIEA 1.66+0.17% 1.36=0. 16"  1.48+0. 10"

T 5SS AAE, ™ P<0.01; SHEBHHK,*P<0.05,
#p<0.01,

. HEAA R, 7 P<0.01; SHA E,*P<0. 05, P<0.01,
E9 KRANREEHEHS Runx2, Osx, OCN EARIALLE (x+s, n=3)

Fig. 9 Comparison of the protein expressions of Runx2, Osx and OCN in spinal ligament tissue of mice in each

group (xxs, n=3)
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