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[Abstract] Objective: To investigate the molecular mechanism by which Bushen Huoxue decoction regulates

intervertebral disc degeneration through inhibition of the Wnt/B—catenin signaling pathway and clarify its role in
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suppressing inflammatory responses and reducing apoptosis. Methods: Totally 54 6-week —old male Sprague-—
Dawley (SD) rats of specific pathogen—free (SPF) grade were randomly divided into blank control group (n=12)
and surgical modeling group (n=42). The intervertebral disc degeneration model was established in the surgical
group via annulus fibrosus puncture. After successful modeling, the 40 successfully modeled rats were randomly
divided into model group, traditional Chinese medicine (TCM) group, FH535 group, and TCM+FHS535 group.
The blank control group and the model group received intragastric administration of normal saline (10 ml/kg,
twice daily). The TCM group received intragastric administration of Bushen Huoxue decoction (10.44 g/kg, twice
daily). The FHS535 group received intragastric administration of normal saline and intraperitoneal injection of
FH535 (25.00 mg/kg, every other day for 20 days). The TCM+FH535 group received intragastric administration
of Bushen Huoxue decoction (10.44 g/kg, twice daily) and intraperitoneal injection of FH535 (25.00 mg/kg, every
other day for 20 days). The rats were euthanized in four weeks, and intervertebral disc tissues from the Co4/5,
Co5/6, and Co6/7 segments were harvested. The morphological structure of the intervertebral disc tissues was
observed using Masson’s trichrome staining. Apoptosis rates of nucleus pulposus cells were analyzed via TUNEL
staining. Immunohistochemistry (IHC) was performed to detect the expression levels of Collagen Type II
(Col2al), SRY -related HMG-box 9 (Sox9), B—cell lymphoma-2 (Bel-2), and Bel-2 Associated X Protein (Bax) in
the intervertebral disc tissues. The level of interleukin-6 (IL-6) in the intervertebral disc tissues was measured
using enzyme—-linked immunosorbent assay (ELISA). Western blotting was used to assess the protein expression
levels of B—catenin and Wnt-3a in the intervertebral disc tissues. Results: Compared with the blank control
group, the model group exhibited typical intervertebral disc degeneration characteristics, including disordered
annulus fibrosus structure and obvious nucleus pulposus fibrosis. Compared with the model group, the TCM
group, FH535 group, and TCM+FHS535 group showed varying degrees of improvement in intervertebral disc
degeneration. The model group showed significantly higher levels of IL-6 and apoptosis rate of nucleus pulposus
cells in the intervertebral disc tissues than the blank control group (P<0.05). The levels of IL-6 and the apoptosis
rate of nucleus pulposus cells in the intervertebral disc tissues of the TCM group, FH535 group, and TCM+
FHS535 group were lower than those in the model group (P<0.05). The expression levels of Col2al, Sox9, and
Bel-2 in the intervertebral disc tissues of the model group were lower than those in the blank control group
(P<0.05), while the expression level of Bax was higher than that in the blank control group (P<0.05). The
expression levels of Col2al, Sox9, and Bel-2 in the intervertebral disc tissues of the TCM group, FH535
group, and TCM+FHS535 group were higher than those in the model group (P<0.05), while the expression levels
of Bax were lower than those in the model group (P<0.05). The relative protein expression levels of Wnt-3a
and B-catenin in the intervertebral disc tissues of the model group were higher than those in the blank control
group (P<0.05). The relative protein expression levels of Wnt—-3a and B—catenin in the intervertebral disc tissues
of the TCM group, FH535 group, and TCM + FH535 group were lower than those in the model group (P<0.05).
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A Lézéﬂ ;B. 7]‘%&@1 ;C.P e DFH5354H sEF 24
FH535%42,
Eo6 XRHEEZEARN Bax HEEBHALLERE  (x200)
F2 BHAEKBHBZHALZF Col2al.Sox9.Bcl-2 K Bax

RIKKFELLE  (x£s5,%)

il n Col2al Sox9 Bel-2 Bax
A4 10 40419:3076  27470£2777  5811£1725 2089242680
A 10 1210082379 99602602 21153£3642 4835 1115
ikl 10 231266228 152892630 146942987 9971+ 1885
FH3354 10 18195+ 374 1748834540 1503743163 12287+ 2813
HZG4FHS3SA 10 26810£3.7651 2133422501 10.965 £ 2040 15308 £ 2615
F 69.371 53873 40638 67.042
P 0.000 0.000 0.000 0.000

E B EGE ,P<0.01; 5 R 4k P P<0.05,°P<
0.01; 5 P 2520138 ,1P<0.05,°P<0.01
24 AMEXAMAEWIEA TR 2 HE K FMER A

AU QUARAS - 81 w1 O = s T B o e B [ e A v e o
T YRR AR A AU R B ERZ AR T 3R T
(P<0.01); 1254 .FHS354 .t 25+ FHS35 20 R BB A% 241 B 0
ToRALFARAI (P<0.01) ; 25+ FH53541 K BUBERZ AN JA 1~
KA TFH53540(P<0.05) - (WLFE7 . 33)

EAE G, B#%iéﬂ C. ‘:f’ﬁﬁéﬂ sD.FHS535%4L;F. *F % +
FH53541,

B 7 KAKXRHEEZHLA TUNEL £ (x400)
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+ & 3 Far

R3 BREAARBEZEMRATRIEE (xs5,%)
a5 n RERZ AN PR T2
y=E 10 11.549+0.781
FETRIZH 10 67.216+2.652°
L RELTEE) 10 41.345+2.899"
FH53541 10 36.109+4.823"
F24+FH53541 10 28.703+2.391°

F 55.409
P 0.000

E: 5w G, P<0.01; HAER M ,PP<0.01; 5
FHS53548 )b %5 ,°P<0.05.
2.5 B K AN L L Wni-3047 B-catenin i B 48 5 & ik
Frha BRI BUME R B 2 Wnt—-3a . B—catenin i FIAF X
Feikta T2 HA(P<0.01) s 254 (FHS3541 25+ FHS5354
K EUME ] 2 4 Wint—3a . B—cateningE FIAA X F 3k (K TR
2H( P<0.055, P<0.01) ; 125+ FH53541 K FHER £4140 Wnt-3a
B—catenin®E [ FHXT FR B AR T P 2541 X FH53541 ( P<0.01)
(ILEI8 . 554)

Wnt-3a S e i 9EES BN  40kDa
Bcatenin | © S8 s == s | 93Da

A B C D E
EAE AW BRI CoP 240 D.FHS35 28 E. F H+
FH53548.
B8 HBAKXRHEMBEIBALL Wni-3a,B—catenin FHTiX
Western blotting
F4 BAKBRHEEZHL Wni-3a.B-catenin B

B RIEZE  (x2s)

5 n Wnt-3o 3—catenin
AN 10 1.0020.00 1.0020.00
RHIZH 10 20.30+4.15° 27.26+1.37°
Tzl 10 14.52+2.62% 18.80+1.80"
FH5354H 10 11.08+2.81% 12.11+1.66°
HZ4+FH53540 10 6.872.10° 7.13+0.74°

F 74.032 104.835
P 0.000 0.000

E: 5 E G, P<0.01; 5 AR A P P<0.05,°P<
0.01;5 ¥ 25 +FH53548 4%, 'P<0.01 .
3 i

IDDIXFAF K I — RN P m RS, D &2 %
T 1) R A9, L B R AT 0, A AN T L A
JHL W 2 A A R AR R S R A% 2 L (NPCs ) 8 i 5
A ZAEIDD Y RS HLBE R B B R0, Fo , S0 N
T B A% AN PR T AE IDD R A2 o 2L G EAE -2 5
AR, Wnt/B—catenin {5 5 18 % 76 1DD H 19 1E & 7 52 31 56
P21 T A IE MR 52 2 A AR R A (B 7R
FE 18] 23R A5 o 72 H Wnt/B—cateninff 538 I 5 100G , S8R
i DR PR O o B A L 1 o o, AT 5 58 5 4 K BRIDD

FETRY | BRIV T #D B I 1003538 2 P Wnt/B—catenin {5 5 38
BUEEIDDAY S THLE 488 T HAE MG S5 k> A g 1=
T SRR

IDDFE H & 27 0 8 R R S s, HOG R L
FEGE R MHERIER AR 22 R R B WA OC W Fa
B8 B R NE-BER %, S BUDD MR M S UE T AN , i —4
JIRAHE ) 28 045 SR A N 2 o 0 5 3 I P b B kA Ry
F 2y, #EFSEORG , 9B T LB A MO AR M
B Bee IR E 2, AN R, B BH SRS LIS 254 B
ZAR A W AR 2 TR R 4, B R L BV
2yl S TG R A 2 A KRR L 3 LR, L BE S i 2
ZIFAT R T £ A LA 25 A% 22 45 B RH o AR 5 LA D 35
3 AR LATE AL R KR IR A 254, A T R
PRI FS BT AN A" A E 020,

AR £ 2 24 25 il 12 38 57 R BRIDDAE A, - FHHE L
FEIIE T BRI Masson e 25 5 /R , #NEFE L% 5 FH535
A7 3500 A e ) AR A 2 A AR A K R ) 1 2 1L-6
KFEE T2 A4, h 2541 FHS354 M 25 +FH535 41k flse
[ 3 LU -67K AR TR, SRBHNE I 7 AIFHS35 5
HYRNEA JFH535 K/ N F Wnt/B—cateninfs 58 E 0 il 7727,
HRAEFH 5352 A HH 220 25 AN, A1 B33 I 37 ] R o 1 1
Wnt/B—cateninfF 538 F A Jf /> 9 45 PR 1 BRI, AT & 44T
HRAEH

i 21 A BRUME 8] 78 2H 2H Col2a1 . Sox9  Bax Ze A 7K K T
2 HA, M Bel-23R KK & F 25 A4l h 24l FHS354 . h
24 +FH53541 K FRME] #2021 Col2al Sox9 . BaxF ik /K- T
BRI, 1717 Bel -2 3235 7K PAIG TR B 2 A7 20 K B s A 4 it
FATRE T AL, 254 FH5354 P 25+FH53541 K UG
AN TR AL, SRR ANE I 2 AFHS535 1] 38 5 3
VR T MG 1 (WNBel-2F1Bax) Y ZEIK , I BER A MR 1=
X— R IR , Wnt/B—cateninF 538 [ 7E R0 H 715 F 46 1%
R T R R T OB SR 2+ FHS35 4R R
FEAZ 20 M JR TR AR F FHS35 40, 2 B AN 0% 1M3% 7T 6e 3 o
TR Bel-2/Bax P55 Z2 B ML, S FHS3S U RIS 4 T
X—HRIAE PG B A5 AR YT IDDE T SEIR AR R , g
7N AR P38 3 22 A A4 10 e i s o A ) SR AR R

Wnt-3a 1B —cateninfh 138 34 7K AT WAl Wit/ —catenin
(55 B BT IRAS HFHIZH K FHE A 54 2 Wnt-3a [B—catenin
X AR T2 A4, P24 FHS354 P25+ FH535
2H R FRUME (AT 55 2H 2 Wnt—3 o B—catenin i A A XS 4 55 f A FA5
T, B MBI 132 M FH S35 RE I ) Wit/ B-catenin s 518
1 B O 3K — B SR 2D BT TR I I3 o B A
BEIA TR EEAE R, LS Wnt/B —cateninfF 5 18 1 19 A1 H.AE
FHIGFR NG I L7 7T 38 2o 40 ] Wit/ B —catenin {5 538 % , 41
il PR 4 T 0 St B 5 | % A BE A AR MR 1=, AT SE 2B IDD Y9
FRAEAE o 2+ FHS35 20 K BRUME 18] 585 20 U Wit -3 . B—catenin
B ATk B AR T FHS3541 , 87 M B 35 132 A VE R AL
FEAHA TIN5 Wnt/B—cateninfs 518 I

Z5 L RTAR , #M B IMZ REFDHI ID DAL ZY K B Wnt/B—catenin
15530 BTG | AR IL -6 38 7K, D oAl 1) £ 20 20 A 9% i

25
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SR o BEANN B I I1L7% 314 RE 8 1 Y84 0 T AH S B 1 (Ui Bel -2
HBax ) (235, 10 1 B2 200 M 04 0 7~ ik 26 4 FH L [l f2 ik T
HE ] 2 2S5 H 1 Bt , DT ZE 28 T IDD s BELE A o v 24+
FHS352H (35 B AIGIE T 4N I 137 1 £ P AL 2 75 408t
TWnt/B-cateninfF TiE i , B/~ T HS5FH535 M HMNEROY ,
R PP R 25 A IR T HE ) SR AR AR T SRR AR I L AR T T
HE— R AR 250 HAE 53 5 A VR T B AT TR 4k
wi.
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