‘1’ EA2E202541H %66 55 1 W Journal of Traditional Chinese Medicine 2025, Vol. 66, No. 1 - 79 -

DOI:10. 13288/j. 11-2166/r. 2025. 01. 013

AT T P 0 XoF B [ AR A 7 1 S AR A R
Wnt/B-catenin 1 i H 52 i

=0
Z

RN, REA, A, HRE, HR, AR, K

1 SRIEVT PR 2GR M o — e e, MR VT AR WA /R BE T RS I DR R HUR AT 4115, 1500005 2. B ITHH BRZ5 SR 55 — BB 5
3. BIpi Ry R

(HE] B HTE Y@ g g7 BAER AR E (IDD) 8 TaERAME, Fik 752 SD XA by
A AR, AR, K@K, SN2, KRYBFHAZHEHAE, FH153, Barass, tasar
A HARF R ERERRIDDER, 2R EEKHBRK, SHAZTLAXALTEHBRKE0.2, 0.8 (kg-d)
BE; RYBRSH BT AAL TR ERILEO0.8 g/ (kg-d) F2SKL2001:5% 10 mg/ (kg-d) #F; *F
R, BAMAT10ml/ (kg-d) AMAREF, SAHHER 1K, ELHEFTIR. RE—KREHE R XHE
Fe MRI# M &40 1IDD A2 ; HE & H4 O0-B 2k EMRAMEN HA R E; SiaaF & kMM R Fa
wEaSHE. IRKRR (COLM)., 2R4EEEOH3 (MMP-3) & &K-TF; Western Blot i 4| M 18] % 88 4%
wmympe s AR (ECM) #a%%& 8 [Z@ %4, COLII. MMP-3, A R4 BE 89 (MMP-9), AR4kE
EG®#13 (MMP-13) |, ®Z#AM%x%&4a (P53, P21, P16), ATHX%EE [BaMKEHE/G %2 (BCL-2),
BCL-2A48% X & & (BAX)., H & R AR -F AR %K G553 (Cleaved Caspase-3) |. Wnt/B-catenin il 4
MEXEEG [Wnt3a, #/REHEH-38 (GSK-38). B-catenin] 7K-F; RT-qPCR &M 8] #4828 Wni3a. GSK-38.
B-catenin mRNA & ik, &R LA 4ks, KHARIK, SHNZTAXKMERESERBHL (DHD A&,
MRI Pfirrmann 528 %1%, IDDAZE A Rl 4z, MR AR A HERLENTERIS, BB@RHUZH S, #
Rl FERAZALR P EE 4. COL 1. BCL-2, GSK-3& @ AK-FF&, MMP-3, MMP-9, MMP-13, P53, P21,
P16, BAX. Cleaved Caspase-3. Wnt3a. [B-catenin % & K BAK, Wnila. B-catenin mRNA & ik Ak, GSK-38
mRNA R #£ 73 (P<0.05); HEFBRIKA THE, KHBRGHA FHKKDHIFZ, MRI Pfirmann 2
B EAK (P<0.05), IDDARFE#—F iz, HAAMERAEREMNTERL S, MumeRTHE— 58
%, A AKAZARTES 4. COL I, BCL-2, GSK-3g & @ K-FJ+%, MMP-3, MMP-9, MMP-13,
P53, P21, P16, BAX. Cleaved Caspase-3. Wnt3a. B-catenin % & K-F 44K, Wni3a. B-catenin mRNA & A %
1&, GSK-38 mRNA £ 7% (P<0.05); 5 H@%& A T4k, K555 2+%3h 74 DHI 1K,
MRI Pfirrmann 427t (P<0.05), IDDA2E A BinE, MR ZMAZ e YR 2 M T EM AR, B4 2 04
TR, MR EMAZMERESG 4. COL II . BCL-2. GSK-3B & & K-FHAk, MMP-3, MMP-9, MMP-13,
P53, P21, P16, BAX. Cleaved Caspase-3 % & /K-F7F &, GSK-38 mRNA &k Hf& (P<<0.05). &t K%
WFRF AR IDD XK RAER S Mz m e %% . A=A ECM &, 2748813 49 %) Wnt/B-catenin i 34 &
HER .

[KREiR ] MRAR R B ATHKRE; MAZME; Wnt/B-catenin 8% ; K ¥ @&

EE&WH: 2EZEPES LR ERTIES#IEH (B P E2GAHR2022)755);
[ 5% v B 2 7 TSR 75 A 06 B 2 3 RIT F (2021-2023) 5 SRR VT BE 25 K RHE L 4
T H (201730) ; BIRTTAA 5 b8 94 vh B DliRI5 H (2020-2023)
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WEHER] #B 17222 (intervertebral disc dege-
neration, IDD) JEFRFHEFWIEE, TEMER A F AR
Ak, BRI AE B E R, IR R T
SRR ZPE T O 2 PR s BEAK R AL T AR
W 5L YR Z T R AAR ,  F A% 200 B S L A
wEHZH. TR EN (COL D). ftkEr %
MIAN LT (ECM) BUATHEI I, XTHE] A E 5528
. BERREE A e R O Y WA
IR, T B A R 2, SR
ECM & B /b . srffdh %, dFim{gidt IDD e ',
KEWFE WA, BfiE DD RNRE, B4R G Ee%
T AR AR BB LB (SA-B-gal) Kk
3 R T A A A0 A O S AR TR NS
FREZE DD R 7

AT T L By T P BE 2 R R A
B 3Tl R B & IR T S00MES |« B[] 2828 1y
E M BE Sl o I RBIFT s, AT 0 B X 55
SIEMERE R LEAAE L EEME [R5 58 R ) R R 28
FR ARG ' AT RAFIG IR R MRS & 2L,
BT T8 P A X IDD JF AU . Wn/B-iE R R
(B-catenin) EEEEMMAK . AT Mo fbad fE
RAFREEAMEN ", WA, BB s
Wnt/B-catenin il A DERERZ A0 T 25 i
Wnt/B-catenin 3 % AT DL sk 2> 58 4% 40 i 95 1~ F1 ECM
R, DT A0 6] IDD B J& L AR 5E 3k F Wny
B-catenin 18 [ A% 200 B 5 & RN T AR BEER T FEAS
I AETRTT IDD AT REAEFIALE], DA R LI IR
o AR AL SIS . A ST 2k R R VT B 2 KA
Bt 5F I e sh ) SE B AR B2 By kvl (HILHES
20220917)

1 MREAZE
1.1 &z

75 HUSPF ¢ SD MEME KB, 8 A, (K&
180~200 g, WA F M /R U5 BE B R 24 B el A1) B AE
E2RHE R RA AR, LR =1 v E Y
SCXK (&) 2021-005. KB FF T % i 22~23 C.
TP 45%~55% . 12 h B/BEIEIR A BT, IR 440
PRTRDEL R K 3l PR 18]S 27505
1.2 %4

FEATEIT A : R 15g, HAT15g, )il
H15g, MH15g, BEMT15g, =K 15 ¢,
BEFEAR 15 g, H215g, BHIESHER 15, HE 15 ¢,
it 15g, A 15g, HRNE15 g, MIRLTF 15 ¢,

W15 g, MBI EE 25 KA M s 5 — R pe i
(M 24 £ 7 720220247000, FLKS 0.4 o/ki) .
i il A% 0. 02, 0. 08 g/ml FEAT B K AR £

1.3 EZZRXAAALE

SKL2001 (%5 . HY-101085), 3%[E MCE 2
Al B ZeN (85 57-33-0), fE[E Merck 2y
Al 4% Z R WP EEE M BASLE ER (185
BL539A), Jbnt 2 RMIRHEABRA R MR bR
BREW (1% 314601), LigHEEMADRHAR
Nl 3% FAR R (T 7722-84-1), b
IR RAE YRR IR AR LM (EDTA)
WRASH . HE Jetailfl & . &2 O-[ e e il &
5. E1171, G1120, G1371), dtmi&IEERHL
AR H] 5 Trizol WA (48452 15596018), E[H
Thermo 23 7] ; J2 %5 5857 & . SYBR Green i3l &
5. RRO36A. RR420A), KRi&54Y THA R
NE REBUER 2 (1845 28971) . REAHTEY
VIR AR P e 288 25 11 i 3 (Cleaved Caspase-3)
5. 9661) . BT Wni3a (85 2391). %
PO JE A B 38 (GSK-3B) (%%%5: 9315) .
RIAPL B-catenin (T55 . 8480), FE[E CSTAHA];
HREZHCOL T (185 BA0533). #EHiLTG4E)R
FAM3 (MMP-3) (585 : PB0265). fREZPiIL)i
SEEAB9 (MMP-9) (185 : PB9669) . HZH
R4 EEAM 13 (MMP-13) (185 . BA2204),
WY TRARAR; RBAPLPS3 (58
5 : bsm-60806R) . AT P21 (4% 5 : bsm-
60698R) . HZHL P16 (185 : bs-23797R) . %
P B 40 Mk EL R/ I 2 (BCL-2) (8% @ bs-
0032R) ., REPIBCL2MKEXEH (BAX) (155
bs-0127R) . HAR i AL EE (HRP) #ric fie IgG
15 bs-0295P-HRP), dtniiBE kLY HARSA
PR HsmAfb2e &R (ECL, 18%: ECL-
N-100), [igREAYRHEARAR .

XPERT20 X % 5 £k #L, 3% E KUBTEC 2 ] ;
3.0T MRI{Y, FIECRE I A IR R TS100
B & 62 B 85, H A Nikon 23 Al ;3 NanoDrop
OneC B LN T, 32 E Thermo A A
Optima MAX-XP BB L, E Beckman
Coulter 2 ] 5 ABI 7500 %4 52 i 9% )6 22 &t PCRAY ,
FE [ ABIA A5 164-5050 KLl H 9K X . GelDoc
XR RIEEE AL, 52 [E Bio-Rad 28 F .

1.4 &, SERLH
75 HOKBUR H BAILEL 7 305 43 X B | A
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RG] AP A A SRRl
A AR AL, 15 R, SRR
ZERE A IDD R R AY, BRI . KEIE
J T 5 2% NG L2 (40 me/kg) RREE, A EMZ
FE T ARG b, i H XL BWE M L4-L5 HelH]
£ B, R 216 2000 B 554 R] 2 05 R 2 0° ~
60", “PAT THCE LMt sEt, ZFRITRE N 2.3 mm,
XA K BN EAT 2R . 3 2 RS, WA ] 2
ZUHATHE Yoo, BRI K RAFfERER Y, 274
B4 22400, X BR 2 K RUBEAZ 52 4% HL2F 4k
WHEFN A P i, BB I B IDD B A i 45 B 2 e
PR KRRy, ARE 5K ERAER A
AL RR R P A N U T AR A R A
0.4 g (kg-d) MIGRFHRN R, EATEB R,
R A B B RGR R A 172, 245 . SRS
FEATIEIG . g 7] i 4K R 0l 4 1A e
0.2, 0.8 ¢/ (kg-d) HEWH . FEATIHE L & i+ 20
FILH LT AT 4 0.8 o/ (kg+d) F1SKL2001
W10 mg/ (kged) BEH; XFHA BAVA LT
10 ml/ (kg-d) ZEIR/KHEE, ¥R 1K, HEHE
4.,

1.5 MERIGARA T ik

i —KEE 24 W5, SIERALERR, &
A0 R BT Bz R FNZH 20, B B L4A— 1S A ] 4515
B AT AH AR bR
1.5.1 IDDAE X STkl . B ERAE R &2
41, XSGR, SEALE R S55KV. 72 pA,
WEMER AT S E (a) ., P E (b)), JFh&E
B (o), BAMEARRIRER (1), TR ES
JE4E%0(DHI), DHI= [ (at+b+c)/d] x100%.

MR . HOR FMER] #4048, (3. 0T MRI,
SR E N TR: 3000 ms, TE: 120 ms, FIFH14
IHES FLEAE R G (pacs) BT MG, PEAK <0k T2
WEMG T B (55 s #2484k, 388 MRI Pfirrmann
SRR TR AR
1.5.2 AERIZARLEMTA HEYLE . KM
BRI FHEER S HOR MR A2, [ 4%
LR PSR E 24 h, 10% 2 WiV 2 FR 3EA 7
BG4 24 h RS, BRI AR 2 4l SUHIE
PG SE R . G OB (70% . 80% . 85%.
90%. 95%. 100%) Wik, WK I1/M#EH, B
W, BN, VRIS wm W R o YA ECE
FERK PRS-, MU R, R T/I0 B, &
JE KA, TR Y, RO, ZKIR

W, e, SmEMIK, HWIRE, PR
B R, TR (x200) T WEHER 4 L1454
4k
FLLO-[Map e tr . HURI &AM R, W
JBLng, ERESR Y, RO b, Faga,
WRLBK, &Y, R, TR (x200) W
FEME ) £ S5 254k
1.5.3 Smsafed & xR MK a S 45,
COL I . MMP-3%& & /K-F Bl & a0 R,
LTS A 0. 01 mol/L MM IR W HE AT o TG
2, HIRWBHIE, A 3% it 84k S BH W ALy
fitg, A8 3% BG4 M35 2 IR 1 h, S nPTiARR B
W O(FErZpE, coL T, MMP-3, i1 : 200)
4 CHFE R, BMEYRRICH =t (MR 1:
2000) FEHMWE 1 h, LR E AR T 6,
WK MR IR R, TR E Y, RO,
FUKRYE, ERUBK, BEW, BhR, TR (x200)
FOREEMEM L E A 2. COL T, MMP-3 &A1
Ol ffiH Image J 1. 8. O {447 f 40T, RIARAS
B R i A B AR 5 ) Rt % B (10D) e,

B SEHEE EE (MOD) . MOD=IOD/ H [X 35 1Y
n]

1.5.4 Western Blot :x A& M ME ] ZE ECM, %% . A
=% Wnt/B-catenin i %48 % & & K-F  RHBEHLEL
FRIE RIS R BUME (F] 3 B8 4% 21 2129 25 mg,
i JH RIPA 32050 58 4 24 %, 4°C 12 000 r/min 5.0
10 min (B2 10 em), WHER A LR, (FH
MR RN E S e I AT Y — 1k, HEE
A EREZEMOBIR S, WK 281 10 min, PO
10% 53 B AN 5% WA, HE AL I A F AN F
T b, SEAT T ke S R B - R TN A Tk
BERCHLUK , RO A5 . MRAFEE 80 V 30 min; 43
JE 120 V 40 min. HLIKEEHUS, MRAGE A2 T 7Y
e, i BRUE AR — B D T £ B— e — B 4R 19 IR e
B, SO AR 300mA, R L LS, ¥ RMF O
I E T 5% B IR A B0 2 b, T INBT AR B
(FHEHZHE. COL T, MMP-3, MMP-9, MMP-13,
P53, P21, P16, BCL-2, BAX, Cleaved Caspase-3.
Wnt3a, GSK-3B. B-catenin, Fiff1 :2000) 4 CHEf
B, HIHRPARCH 5L (FifE 1 : 5000) =
BWFHE 1h, ECLE(, Bt, Wi, B-actin HN
2, Image Pro Plus 6. 0 #1443 B 5 48 Fn 25 11 AH XT
K-



- 82 - "P EARE2020541H 266 55 1 W Journal of Traditional Chinese Medicine ,2025, Vol. 66, No. 1

1.5.5 RT-qPCR # | A ] % 28 2% Wnt3a . GSK-38.
B-catenin mRNA & & R HBEHLE 732 1k f 2 6 X
5 HUR SUME ] 39 B 2% 40 21 29 25 mg, i F Trizol 147
FEATEES I A E P RIZIRE . 4 °C 12 000 r/min
B0 10 min (BS.02FEA2 10 em), U )20 RNA
W, A RS NEIRS), 4 °C 12 000 r/min &
10 min (B5.02FE42 10 em), Y8 A {4 RNA ULTE,
i 75% S BEWR 2K, EW T, A 20 pl
DEPC 7K RNA, il F M St 52 A0 43 O BT
FE RNAVRFERAERE i FH S iR &85 ¢ DNA,
R 2% R 37 °C 15 min, 85 °C 5 s, f#i F§ SYBR
Green A & AT 1Y, N 45444 95 °C 10 min,
95 °C30s. 60 °C30s, 40 MEH, B-actinFFiE Ct
fH, 27" mRNA T KSE . PCR 514751
W1,

F 1 S KRMER A AEAZ A Z Wnt3a . GSK-3B. B-catenin
mRNA KN Z 151751
Table 1  Primer sequences for Wni3a, GSK-3B and B-catenin

mRNA in the intervertebral disc NP tissue of each group of rats

A . YK E
R il /bp
Wni3a  F#: 5'-GATCGATGCCAGTCCGAAAG-3' 956
FiE: 5'-GTGTAGTCAGTCAATCAC-3'
GSK-38  Li#: 5'-GGTCAAACGTCCGTACAA-3' 1306
. 5'-GTATGCGTTGCCCAAGTTC-3'
B-catenin  F¥F: 5'-CCTGTACAGTACCTGAAT-3' 310
Tf: 5'-GTAGTCGTAGGTGACGTG-3'
B-actin L. 5'-TTGACCTGGGAACCCGTAC-3' 304

FiiF: 5'-TGATGCGTGCCAAACGTCAT-3’
W GSK-38, WHIRAMIFANG-38; B-catenin, B-EAEM.

1.6 %it®sk

K SPSS 20. 0 Ak AT Gt 3 M. I oE
BIEFEE IERS G B 255, DBEhnifE 2 (vs)
TR, ZHNACECR SR Ty 225081, 24P
PR I LSD- /58 . P<0.05 #n 2R H A5
E-3'E
2 #R

2.1 &K R IDD AR LAk

T2, ST HEA LA, AR A A ] £ 2 40
DHI 45 % A 2. F& 5%, MRI Pfirrmann 43 2% B & FI &
(P<0.05); SEAIZL g, ATIBAL, mile
20 HE 1] 4% 2H 24 DHI 48 801 {2 7+ 7%, MRI Pfirrmann
Y BRI (P<<0.05); 5 AT BG4
LA, T3 Y e 711 o 2 HE 1) 2520 40 DHIT 45 500 Sk

F+& . MRI Pfirrmann 43 %% B S BE (X (P<<0.05) 5

5 REAT I A i A LR, AT R R+ B

FILHME R 320 2 DHIFE 20 WAk, MRI Pfirrmann

SRR THE (P<<0.05).

R2 KA AREMEN L4121 DHI. MRI Pfirrmann 432% 3%
Table 2 Comparison of Comparison of DHI and Pfirrmann

MRI grading of intervertebral disc tissue in each group of rats

(%+s)
415 S puyg O Plimmann
I3
X R ZH 5 100.00+8. 12 1. 20+0. 45
FRIZ 5 42.67+6.03"  4.40+0. 55
FEATIE A 4l 5 59.04+10.24" 2.60=0. 55"
FEATIE R A 5  83.66x10.07" % 1.60+0.55"

FEARBE SR FIA 5 50.67+4.517  3.80+0. 84"

T DHI, A 5w B A

a) SXHR4EE, P<0.05; b) SHEEA I, P<0.05;
o) SEAGEBUER B, P<0.05; d) 5 A E AL
I, P<<0.05,

B 17, X6 BRZH R UME ] 58 BB A% RN 2T 4E R 254
SERE, RERZANMEEE TR . BXTHRA T, BRI
KELIDD P2 B2 B b i, AR TA) S8 A% AN 2T 4R R 4544
TREVEREAR, BEAX AR SRR LR,
FEATIEAG . R i 2 K B IDD FR W b ek %,
(i) 75 15 A% R 2T 2 PR G5 A0 e S 3, A 200 L o 3
%, HEATEFRIE AL LR, AT A
KEIDD PR — 20, ME R LR T AT 4R 2
MR, fEZ AN E P2 . 5 RATHE
PRl R A PO, AT T v R U Bl R AR R
IDD & B2 W S e, A+ ] 85 A% AN 2T 4E PR 45 48 56 B
PERRAG, SRR A0 B D
2.2 BAKFAMEEMAZALES S .COL I
MMP-3 %& & /K -F rb ik

F37n, EXTRALZH A, AU ZH K RRME ) £
KSR 28 . COL 1T MOD{H] B IAK, MMP-3
MOD {8 B S FF & (P<<0.05); SREI b, &
ATIEEAR . R K R S A S E R 2
B, COL I MOD{EI R THE, MMP-3 MOD {E ] &
FEft (P<<0.05); 5 AT A b, ©
A 38 P e ) i 2H K BRUME ) 8% B % 2 4L 1 20
COL T MOD{HM % TIE, MMP-3 MOD {H Bt A%
(P<<0.05); SEEATEB S A EA LR, RATE
o 70+ I B R 2 K RO ) BB A% L 2V 1 2
COL Il MOD { & F% Mk, MMP-3 MOD {11 & 7t &
(P<<0.05). #54KBMEN ABEZALEAZHE.
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e g AR R ARA 1A A & - A
e EI BTSRRI N YRR, AR MBI, SO T SRR N BEAZ AT .
Bl KHKBMERSEHIIES S [HE @ (x200), F/LLO-FgEgE (x200) ]

Figure 1 Comparison of the morphology of intervertebral disc tissue in each group of rats
[HE staining (x200), Safranin O-Fast green staining (x200) ]

R3 SARBAMEEEREZALEHZH . COL 1T, MMP-3 2 FHKF H AL

Table 3 Comparison of proteoglycan, COL II and MMP-3 protein levels in the intervertebral disc NP tissue of each group of rats

(MOD, x+s)
4151 LAk EHEEZ i COL Il MMP-3
Xof HE 41 5 0. 78+0. 06 0.25+0. 03 0. 1120. 04
FRIZ 5 0. 26+0. 05" 0. 07+0. 03 0. 53+0. 04"
FEATIE AL % 5 0.57+0. 05" 0. 140, 04" 0. 29+0. 04"
FEATIE P 7 5 0.72+0. 08" *! 0.210. 04" * 0. 1820. 04"
FEAT I 15 7 IJEH%MJ%'I 4 5 0. 29+0. 04" 0. 120. 02" 0. 38+0. 03"

H: COL I, MMEFEFEM; MMP-3, SE5 4 & 3.
a) SXHRAIHAES, P<<0.05; b) SH4IHE, P<0.05; o) S5EATEEAGIEL R, P<0.05; d) 5EA B MEA R, P<0.05,

COL II . MMP-3 45 Iz 2ifb 45 LK 2, K FH IKF B B REAR, MMP-3. MMP-9. MMP-13. P53,

PR R A, IR RIRE A, P21.P16.BAX, Cleaved Caspase-3. Wnt3a. 3 -catenin
2.3 BARKMFEMBMAECM, RE EAORTFB RS R (P<0.05); SEEALE,
% Wnt/B-catenin i %48 % & & K -F tb ik FEATIRFAR . 0 2 K B ) BB H VR 2

FRaR, SXTIEAI R, BRI RRUMER) 2 HE ¥, COL Il . BCL-2. GSK-3B & /KT 5 Th i,

B 4 £ 0. COL I, BCL-2, GSK- 35%&1 MMP-3, MMP-9, MMP-13, P53, P21, P16, BAX,

COL I

MMP-3

Lo T e TR e e o
pere } ff@_éﬂ' ﬁ%ﬁm&ﬁ%é‘ﬂ AR AR e AT
TE: COL I, NRKIEEH; MMP-3, JERS)EHEHME3.
B2 4K EHER MBI SR 1 28 . COL I . MMP-3 8 FIFA4E R (e 411kx200)
Figure 2 Immunohistochemical images of proteoglycan, COL I and MMP-3 protein in the intervertebral

discs NP tissue of rats in each group (Immunohistochemistryx200)
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Cleaved Caspase-3, Wnt3a, B -catenin 7 H 7K ¥ B
WAL (P<0.05); 5 HCAT BG4 41 A
AT I R ) o 2 K UM ) B RE AL ZH U 2
COL I, BCL-2, GSK-3&H /K ISR, MMP-3,
MMP-9, MMP-13, P53, P21, P16, BAX. Cleaved
Caspase-3, Wnt3a, [-catenin 2 [ 7K °F B I B AL
(P<0.05); 5 RATHB A2 FUgR, AT
e 70 e+ ) 7R A UM [ 2 B A% 2 U 1 2
COL II ., BCL-2. GSK-3B. Wnt3a. B-catenin £
KB @A, MMP-3. MMP-9, MMP-13. P53,
P21, P16, BAX. Cleaved Caspase-3 £ [ /K~ i
THis (P<<0.05) . 2% 2K FUAE ] S8R U A
ZFE. COL Il . MMP-3, MMP-9, MMP-13, P53,
P21, P16, BCL-2, BAX, Cleaved Caspase-3,GSK-3f3,

&4 BARHMER B AL ECM, 53

Table 4 Comparison of ECM, aging,

NP tissue of rats in each group

Wnt3a, B-catenin 25 [ HL 7K & WL 3
2.4 B K R M F M AL R Wntda . GSK-38 .
B-catenin mRNA & ik tbix
F5N, SXTHRAL L, AR A R FRUME ] 4

¥ 4 41 Wnt3a., B-catenin mRNA 3% ik B i 7 &
GSK-38 mRNA 7KF- B i FEAR (P<<0.05); SHBi
R, FEATIEIC . g R e K UM [B) A A% 41
41 Wnt3a, B-catenin mRNA 7K-F-IH B F#AI%, GSK-38
mRNA A BT (P<0.05); 5 AT @B
SO AR, T B R R e A R BRUME [] B A 2 2
Wnt3a., B-catenin mRNA 7K F B i [ K, GSK-38
mRNA KA S THE (P<<0.05); 5 AT 85
AL LR, BT AR e+ 2 7R 4 KRR ] 2

BEAZ 4121 GSK-38 mRNA ZK-F- BB AL (P<<0.05).

JH 12 S Wnt/B-catenin i B AH G 8 H K LR

apoptosis, and Wnt/-catenin pathway related protein levels in the intervertebral disc

(/B-actin, x+s)

217 R EHZHE COL II MMP-3 MMP-9
X HE 20 5 0. 74+0. 07 0. 30+0. 03 0. 18+0. 03 0. 1120. 02
IR 5 0. 10+0. 02" 0. 04+0. 01" 1. 30+0. 13" 0. 32+0. 04"
FEATII I 20 5 0.20+0. 02" 0.25+0. 03" 0. 36+0. 04" 0.22+0. 03"
AT T I R A 5 0. 42+0. 05" © 0. 30+0. 03" © 0.26+0. 02 0. 1320. 02" ©
AT T I ) s R 4l 5 0. 15+0. 02" 0. 05+0. 01" 0. 94+0. 09" 0.28+0. 03"
215 Rk MMP-13 P53 P21 P16
Xof B2 5 0.07+0. 01 0. 06+0. 02 0.12+0. 02 0.16+0. 02
I 5 0. 46+0. 05" 0. 46+0. 05" 0. 32+0. 03" 0. 37+0. 04"
FEAT T AR A 5 0. 18+0. 02" 0. 30+0. 03" 0. 24x0. 03" 0.23+0. 03"
A SR B 2 5 0. 12+0. 02" ¢ 0. 15+0. 02" © 0. 17+0. 02" 0.15+0. 02" ¢
P 38 95 5 39 2+ sl 5 0.27+0. 03" 0. 18+0. 02" 0. 31x0. 04" 0. 30+0. 04"
215 LK BCL-2 BAX Cleaved Caspase-3 Wnt3a
X HEZH 5 0.51+0. 05 0. 08+0. 01 0. 05+0. 01 0. 10+0. 02
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it SR 3B

a) GATRRZALLES, P<<0.05; b) SRR ILE, P<0.05; o) SEATEFHMRAHRA LE, P<0.05; d) 5 EATES R HH AL,

P<0.05,
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Table 5 Comparison of Wnt3a, GSK-3B and B-catenin mRNA levels in the intervertebral disc NP tissue of rats in each group

(/B-actin, x+s)

2177 R GSK-3B B-catenin
X B2 5 1.000. 11 1. 00+0. 09 1. 00£0. 12
TR 2 5 3.430. 35" 0. 22+0. 03" 3.25+0. 34"
TEAT RG] 21 5 2.65+0. 22" 0. 45+0. 06" 2.25+0. 25"
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. GSK-38, WG BHUE3B; B-catenin, B-HEIEM .

a) SXTHUILEE, P<<0.05; b) SEHUZILE, P<0.05; o) SEATEIGIALE, P<0.05; d) SEAREMBSFEA 0, P<0.05,
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The Effect of Qishao Tongbi Capsule (EAjiif %) on the Wnt/B-catenin Pathway in a Rat Model of Inter-

vertebral Disc Degeneration

XUE Yumen', XU Xilin®, HAN Wei', XU Jiaben', XU Wenting', LIU Zelin', ZHANG Xiaofeng’
1. The Second Affiliated Hospital of Heilongjiang University of Chinese Medicine, Harbin, 150000; 2. The Third Affiliated Hospital

of Heilongjiang University of Chinese Medicine; 3. Heilongjiang University of Chinese Medicine
ABSTRACT Objective To explore the possible mechanism of Qishao Tongbi Capsule (A58 F 4, QTC) in

the treatment of intervertebral disc degeneration (IDD). Methods Seventy-five rats were randomly divided into control

group, model group, low-dose QTC group, high-dose QTC group, high-dose QTC +agonist group, with 15 rats in
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each group. Except for the control group, all other groups were subjected to a fibrous ring puncture to prepare an IDD
model. After modeling, rats in low-dose QTC group and high-dose QTC group were given QTC at doses of 0.2 and
0.8 g/(kg+d) by gavage, respectively. Rats in high-dose QTC+ agonist group was given QTC at 0.8 ¢/(kg+d) and
SKL2001 solution at 10 mg/(kg-d) by gavage. The control group and model group were given 10 ml/(kg-d) distilled
water by gavage. All treatments were given once a day for 4 consecutive weeks. After treatment, X-ray and magnetic
resonance imaging (MRI) were used to detect IDD degree. Hematoxylin-eosin (HE) staining and Safranin O-Fast
Green staining were used to observe the morphological changes of the intervertebral disc tissue. Immunohistochemical
staining was performed to examine the levels of proteoglycan, type Il collagen (COL II ), and matrix metalloproteinase-3
(MMP-3) in the intervertebral disc tissue. Western blotting was used to detect the extracellular matrix (ECM)-related
proteins (proteoglycan, COL Il , MMP-3, MMP-9, MMP-13) , aging-related proteins (P53, P21, P16), apoptosis
related proteins, including B-cell lymphoma/leukemia 2 (BCL-2) , BCL-2 related X protein (BAX) , Cleaved
Caspase-3, and Wnt/B-catenin pathway related proteins such as Wnt3a, glycogen synthase kinase-38 (GSK-3B) and
B -catenin in the intervertebral disc nucleus pulposus (NP) tissue. Reverse Transcription Quantitative Polymerase
Chain Reaction (RT-qPCR) was used to assess the mRNA expression of Wnt3a, GSK-38, and B-catenin in interverte-
bral disc tissue. Results Compared with the model group, rats in the low-dose QTC group and high-dose QTC group
exhibited improved DHI, decreased Pfirmann grading, and alleviated IDD. The structural integrity of the NP and
annulus fibrosus increased, and the number of the NP increased. The levels of proteoglycan, COL II , BCL-2 and
GSK-38 increased, while the levels of MMP-3, MMP-9, MMP-13, P53, P21, P16, BAX, Cleaved Caspase-3,
Wnt3a and B-catenin protein decreased. The mRNA expression of Wnt3a and B-catenin mRNA decreased, while
GSK-3B8 mRNA expression increased (P<<0.05). Compared with the low-dose QTC group, the high-dose QTC group
showed further improvements in DHI, decrease in Pfirrmann grading (P<<0.05), and greater alleviation of IDD.
The structural integrity of NP and annulus fibrosus was further enhanced, and the number of NP cells further in-
creased. The levels of proteoglycan, COL I, BCL-2 and GSK-3B were higher, while the levels of MMP-3, MMP-9,
MMP-13, P53, P21, P16, BAX, Cleaved Caspase-3, Wnt3a and B-catenin were lower. The mRNA expression of Wnt3a
and B-catenin decreased, while GSK-38 mRNA expression increased (P<<0.05). Compared with the high-dose QTC
group, the high-dose QTC +agonist group showed a decrease of DHI, an increase of Pfirmann grading (P<<0.05),
significant aggravation of IDD, reduction in structural integrity of the NP and annulus fibrosus, a decrease of NP cell
count, lower levels of proteoglycan, COL I , BCL-2 and GSK-3f3, and higher levels of MMP-3, MMP-9, MMP-13,
P53, P21, P16, BAX and Cleaved Caspase-3. Additionally, GSK-38 mRNA expression decreased (P<<0.05).
Conclusion QTC can inhibit NP cell aging, apoptosis, and ECM degradation in IDD rats, and its therapeutic effect
may be mediated through the inhibition of the Wnt/B-catenin pathway.
Keywords intervertebral disc degeneration; nucleus pulposus cells; Wnt/B-catenin pathway; Qishao Tongbi
Capsule (FEATHEBIKHE)
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