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Effects of Paeonol on Wnt and BMP/Smad Signal Transduction Pathway in the Ankylosing Spondylitis
Model Mice

WU Qi', WU Qian’, ZHOU Xiaohong’, WU Linghui' (1.Teaching and Demonstration Center of Clinical Skill,
Hubei University of TCM, Wuhan 430061, China; 2.Hemodialysis Room, South Branch of Shanghai East
Hospital, Shanghai 200123, China; 3.College of Acupuncture and Orthopaedics-Traumatology, Hubei University
of TCM, Wuhan 430061, China;4.Dept. of Immunology, Child Health Center, Xianning Center for Maternal
and Child Health Care, Hubei Xianning 437000, China)

ABSTRACT OBJECTIVE: To study the effects of paeconol on Wnt and BMP/Smad pathway in ankylosing spondylitis (AS)
model mice, and to investigate prevention and treatment mechanism of paeonol for AS. METHODS: 40 mice were randomly
divided into normal group, model group, sulfasalazine group (positive control, 9 mg/kg) and paeonol group (3 mg/kg), with 10
mice in each group. In addition to the normal group, Freund’s adjuvant and proteoglycan were used to establish AS model in each
group. After modeling, mice in each administration group were given relevant medicine intragastrically; normal group and model
group were given constant volume of distilled water intragastrically, once a day, for consecutive 20 d. After last administration,
the mice were killed, TEM was used to observe the ultrastructural pathologic change of synovial cells in articulationes sacroiliaca.
The serum contents of TNF-o and DKK-1 were determined by ELISA, and the mRNA expressions of BMP-2, Cbfal and Smadl in
synovial tissue were detected by real-time fluorescent quantitative PCR. RESULTS: Compared with normal group, serum content of
TNF-a in model group was increased significantly, while serum content of DKK-1 was decreased significantly; mRNA expressions
of BMP-2, Cbfal and Smadl in synovial tissue were increased significantly, with statistical significance (P<<0.05 or P<<0.01).
Under the electron microscope, the synoviocytes of mice in model group were proliferated and arranged in disorder, and the
secretory activity of active organelles were hyperactivity and the gap among cells became widened. Compared with model group,
serum content of TNF-o in sulfasalazine group and paeonol group were decreased significantly; serum content of DKK-1 was
increased significantly and mRNA expressions of BMP-2, Cbfal and Smadl in synovial tissue were decreased significantly in
paeonol group, with statistical significance (P<<0.05 or P<<0.01). Electron microscopy showed that mitochondria, lysosome and
rough endoplasmic reticulum structure of synovial cell were improved significantly in paeonol group. CONCLUSIONS: The
mechanism prevention and treatment of paeconol on AS may be associated with reducing serum content of TNF-a, increasing serum
content of DKK-1, down-regulating mRNA expressions of BMP-2, Cbfal and Smadl in synovial cells, inhibiting Wnt and BMP/
Smad ossification related signal transduction pathway and reversing osteogenic differentiation of synovial cells.

KEYWORDS Paeonol; Ankylosing spondylitis; Wnt; BMP/Smad; Mice
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mRNA 3k FI52I , 63 H X Wnt F1 BMP/Smad Jp5 #1:
B AT 5 4 Tl B R VE T, P R B I IR IR T
AS VIR [ BH LA ML B2 AR 40

1 ##l
1.1 88

HT-770 AU 3% G 55 ( H A H . s B B R A wl)
C2500-R-230V {3 7Yy 3 250> Bl ( 56 [¥] Labnet 22 7] )
ICV-450 71, $11E I 1% F5 46 ( H 4 Asone B} 22 AU 85 24
] ) ; Multiskan MK3 %4> F 3l i #5 {2 ( 55 [E Thermo 28

China Pharmacv 2018 Vol. 29 No. 11 - 1501 -



F] ) ; DHG 9203A % 52 i 2¢ )t o 5t 2 G i ik = 52 if
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IR AR JE AR 0.9 mg/mL TR , 1E 5 4R AL /)N B
VS ERFRZE IR . DRI J5 B35 1 R JT iR, 25 41
ANERAT T AR 258, B H LR SR Z5 20 do KIK
B2)a  bR/NEUIRER 2T IR E K AR 1M 800~1 000
ul, PLES.C2E42 0 6 cm .3 000 r/min 2.0 10 min, B3 B
T8, —20 COKFRORAT ;s IT T/ BUERAE OG5 UL B 41 21
BT AL T, —80 CUKFEIRAT
2.3 IMiE® TNF-a DKK-1 & £E
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2, 5) K5, 15 IR Trizol VAR UG RNA . HUR itk J5 1 &L
RNA 2 L, FHfE 43 60 B T A 0 v B RN 2l
B RINA $ G 2 538 5 N7 A 22 33 7 SR i cDNA, i 4
425 °C .5 min; 50 °C .15 min, 85 °C .5 min, 4 °C .10
min, ¥ cDNAfE 10{5# 85 17 PCR Y1, 5 91741 «
B-WLBh & 11 (B-actin) _F{iE)7 51y 5" -CACGATGGAGG-
GGCCGGACTCATC-3' , N ii#/¥ 44 5’ -TAAAGACCT-
CTATGCCAACACAGT-3' , ¥ 3 7 ¥y K Ji 2y 240 bp;
BMP-2 |15 51} 5’ -TGTGAGGATTAGCAGGTCTT-
TG- 3", F#fF51h 5 -TCTCGTTTGTGGAGCGGATG-
3, P K k111 bp; Smadl b FE SN 5 -
GGCGACATATTGGGAAAGGA-3' , R iif # 4 Ky 5 -
TGAAAGCCGTGGTGGTAGTT-3" , § # P 1 Ji g 121
bp; Cbfal I 37 ¥ 41 N 5 -GGACGAGGCAAGAGTT-
TCA-3' , F % J¥ % }y 5' -TGGTGCAGAGTTCAGG-
GAG -3/, ¥ ¥4 WK B 249 bp. §H8 5544:95 °C .10
min ;95 °C . 155,60 °C .1 min, 72 °C .40 s, 2:fF R 40
o MRZR : cDNA(LOfEHM R )4 uL, b N5
(100 umol/L) 4% 0.4 uL, SYBR Green Master Mix Fii i i
10 uL, 50xROX Reference Dye MliR#Z 0.2 uL, 7K 5 uL.
PR-AF 5 6 2 & PCR ¥ 1 BMP-2 ., Cbfo 1, Smadl . f-actin
SE 41 ih 2k sk i 4k o DL p-actin NS, R
27k B AR Rk i
2.6 StEFHIE

K SPSS 17.0 Ge it A AT g it 3 M o &l
Phx £ s30R, Z A BRI R 5 22508, IS4 ]
Fo R F A REAS e K3 . P<<0.05 %R 22 58 Gt
3 HFR
3.1 IMi&H TNF-a .DKK-1 E=2llE &R

SRR A A, ARV /N BRI I T TNF-o % 2 1]
Hhin(P<<0.01) , DKK-1 {5t B @/ (P<<0.01) , A
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PR (P<0.05 3% P<<0.01) , P M 2H /N s

15 DKK-1 35 3 B 25N (P<<0.05) , 45 R WL 1.

®1 KAMRMFEDR TNF-o . DKK-1 EE2NEL R
(x+s,n=10,ng/mL)

Tab 1 Serum contents of TNF-a and DKK-1 of mice

in each group(x +s,n=10,ng/mL)

415 FE, mg/kg TNF-« DKK-1

WA 92.463+2.146 2650.744 +53.761
ALY 251.142£6213"%  1487.615+64.902°*
MR 4 9 192.286 +4.694" 1 862.794 +25.958
PR By 3 137.352£6.541" 2 174.349+20.327"

e FIER LR, " P<0.01; SRR i, "P<<0.05,7P<<0.01
Note: vs. normal group, ** P<<0.01; vs. model group, “P<<0.05,
#pP<0.01
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LA R R B A P BT D i R R S i, AR
2 T MR BEHE A 2L 20 B PN R P S 2 00 5 PN 4
MLA ARG B AZ N G € BT 3 A AN 81 M RURE L BE 24 - T
I J2 40 A PR £ B R 40 i P 40 L PN o A B B
FH T PN BT 5K, A5 Rt 23 W% B, I MR . PF 2 19
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EIRIRIA A, PR By 2N B RS2 21 b BMP-2 . Cbfal
F1 Smadl mRNA F ik 7KV F A ) 2 5 [ Ik (P<<0.05) ,
T A SRV Lk e 24/ LT B 41 2 BMP-2 , Cbfaul , Smadl
mRNA £k K22 7 TG 248 L (P>0.05) , 255 L
%2,
4 itig

T EZHZUN A (B U BRI AS B IR Fg #RA:
BN A0 . ASHIFR 25 5 R BT 2 /N BV RS2
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Fig 1 Transmission electron microscopy of ultrami-
crostructure of synovial cells of mice in each
group (x5 000)
F2 BH/NRFIRMHEH BMP-2, Cbfal 1 Smadl
mRNA RIEMELE R (x+5,n=10)
Tab 2 Determination of BMP-2, Cbfal and Smadl

mRNA in synovial cells of mice in each group

(xts,n=10)
15 2 i
BMP-2 mRNA Cbfal mRNA  Smadl mRNA
A 1 1 1
FRIZ 3.14140295"F 234240283 1.762+0.163**
WA A E L 2.596+0.331 1.961+0.305 1.597+0.214
PR B4 1.628 £0.207" 1.428+0.146"  1224+0.115"

T SIERALHAE " P<0.01; UL HAE,"P<0.05

Note: vs. normal group, **P<<0.01;vs. model group,"P<<0.05
B B 32 2y Wnt £ 55 5 38 1% A 5o 400 i 1 & 26 FBT
HRAEGES, 2 ERNEEREEEY, L
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Smad B8 R RLE 5 55 R F Osx B R IR A T Al 3%
DR 3 R FEAE O, (R, TNF-o, Wint {5 5 18 5% A e
BMP {553 % =22 [0]F- i (1 A2 fb t g B BB B il 1%
G —Ze BT XIR 251 CAnMI R RS I IE ) 7E B 2% AS HEA Tk
SERIR TR E AN . ARS8 23 ELISA 46
R, SRR AL, P Rz M 78 B AR I3 H TNF-o 5
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