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KW K E S5 A miR-135b-5p 5 RUNX2 ¢4 ¥ed £ 4. &% :5 Sham 41k %, ONFH 21 1%
Bk BRARBBSER.FDEHBR AFARAN T FREEEAR ;PP FIB Rkt 5. VEGF,
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Efficacy of Bushen Shenggu Decoction on miR-135b-5p/RUNX2

Signaling Axis in Rats with Aseptic Necrosis of the Femoral Head
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Abstract Objective: To investigate the efficacy of Bushen Shenggu decoction on microRNA (miR)-135b-5p/Runt-related
transcription factor 2 (RUNX2) signaling axis in rats with aseptic necrosis of the femoral head (ONFH). Methods: SD rats
were randomly divided into Sham operation group, ONFH group, low/medium/high-dose Bushen Shenggu decoction
(0.13,0. 26,0. 52 g/mL) groups, H-Bushen Shenggu decoction + miR-135b-5p agomir group,and H-Bushen Shenggu
decoction + agomir-NC group. The ONFH rat model was established by liquid nitrogen freezing method. Histopathologi-
cal changes of femoral head were observed by hematoxylin-eosin (HE) staining. The levels of fibrinogen (FIB),vascular

endothelial growth factor (VEGF), nitric oxide synthase (NOS) and osteocalcin (BGP) in plasma were detected. RT-

qPCR and Western Blot were performed to detect the

KGR IUE B R AR XA SRR L T B H expression levels of miR-135b-5p and RUNX2 in femoral
(2019D01C178) head tissue, respectively. The targeting relationship between

AR TR DT R 2B B (5 £ ASE . 830000) miR-135b-5p and RUNX2 was analyzed by dual luciferase
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experiments. Results; Compared with the Sham group, the

femoral head tissue in the ONFH group had regional defects,
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sparse and irregular trabecular bone, and greatly more empty bone lacunae; the expression of FIB in plasma increased,
while the expression of VEGF,NOS and BGP decreased (P<C0. 05). After the intervention of 1./M/H-Bushen Shenggu
decoction, the above conditions were improved,and the improvement was more obvious after the intervention of H-Bushen
Shenggu decoction. After adding miR-135b-5p agomir on the basis of H-Bushen Shenggu decoction intervention, the im-
provement efficacy of H-Bushen Shenggu decoction intervention was weakened. Compared with the Sham group, the
expression of miR-135b-5p in the femoral head tissue of the ONFH group increased, and the expression of RUNX2
decreased (P<C0.05). After the intervention of H-Bushen Shenggu decoction, the expression of miR-135b-5p decreased
and the expression of RUNX2 increased (P <C0.05), the expression of miR-135b-5p increased and the expression of
RUNX2 decreased after agomir intervention on the basis of H-Bushen Shenggu decoction (P<C0. 05). The results of dual
luciferase experiments showed that miR-135b-5p had a targeting relationship with RUNX2. Conclusion: Bushen Shenggu

decoction can promote the repair of femoral head tissue in ONFH rats, which may be related to the down-regulation of

miR-135b-5p and the targeted up-regulation of RUNX2.
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scription Factor 2, RUNX2) 2 i & 40 g 43 tb b5 9
HEL BT HETEH ONFH gt . A #E IESE miR-
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59 C0105S,P0013B, P0012S, |1 2 = K AW R
A PR A ;s 4F 4k % 11 )5 (Fibrinogen, FIB) i £ . 1l
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Synthase, NOS) Il i & . & #5 2 (Bone Glaprotein,
BGP) il if & (%% 5 & H275, H044-2, A014-2-2,
H152, jg 5t g il AE 9 TR A58 ) 5 PrimeScript™ RT
reagent Kit with gDNA Eraser i ] & . TB Green®
Premix Ex Taq™ [ ik 7] & (% 5 & RRO47A.
RR820A, Takara /A 7)) ;miR-135b-5p agomir,agomir-
NC.miR-135b-5p mimic, mimic-NC, RUNX2 B} A= I
(RUNX2-WTD) ki  RUNX2 845 K (RUNX2-MUT)
JRL Y R LA B AR W R R AR s S YR — T anti-
B-Actin, anti-RUNX2 K Ili % #i e = 41 (18 5 K
ab8227.,ab264077 ,ab6721, Abcam 23 #) 5 X7 ) K fiff
MK & (5754 11402ES60. F % 2 B MR A FD .
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5o WD-9413A db i S — AW R A R A |, RT-
qPCR Y (B 52 ABI 7500, | i & 0F 4 9 B A B
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o o B MR 2R AR 2023 4F 1 T4 31 454 1 )

R, I T B 78 A AN vk 4 = F IR T T
60 “CHEATHE 25 T4 B 58 1l 4 o (o T B T A= # ok
oy i
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10 mL/kg iy 7] 42 ¥ B 45 25, 1 K/d; miR-135b-5p
agomir.,agomir-NC ¥ #4810 nmol/L(200 pL, % 2
JEEES 1 00O L/M/H-%ME A B 1 A e E 8 S AR
DLl LR K E ST 200 pL Az #EER K, H-RP 2R
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agomir-NC 2l 7E# B M '& A & 7 FE b L R i bk i 4t
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BB TRIREE 2 24 h JE BRI R B, 18 4 BE L E R 7
KRR IUE £ 3 Bk i, in A EDTA $u e 5 850 Ui
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1.3.5 RT-qPCR R 1 15 3k 4 41 miR-135b-5p
Tk B ARAA T HREURE A, 5
1 mm® B /N R Trizol ¥ 48 BOE RNA ) & H ik
JF J5 Al B PrimeScript™ RT reagent Kit with gDNA
Eraser it %] & 4 i cDNA, 1 j5 #l | TB Green®
Premix Ex Taq ™7 & X7 cDNA #4745 . B RT-
qPCR ALK 7 3% J5 7Y miR-135b-5p /K F-. 519 J¥ %1
(5'-3) 1 F : miR-135b-5p: F/GGTATGGCTTTTCAT
TCCT ,R/CAGTGCGTGTCGTGGAGT ., U6 : F/ GGA-
GCGAGATCCCTCCAAAAT ,R/GGCTGTTGTCA
TACTCTCATGG,
1.3.6 Western Blot ¥ BB 3k 41 41 RUNX2
Rk WO ORAERY 7 R RURCE Sk 4 2L 35 K
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1 BARBELALABEZIE(HE, X100)

R1 BHEABRBLBAATBHERT s =7

205 = H R/ %
Sham 41 8.7541.13
ONFH 4 26. 4142, 92V
LANE A B A 21.182. 377
M-#b B A Al 17.0941. 6529
H-#h B A 11,5441, 382%®
H-#M& A 5 ¥ +agomir-NC 4] 11.56+1. 37

H-#ME 22 B 3% + miR-135b-5p agomir 41 18.22+2. 04”%

¥ :1) 5 Sham 4 %, P<C0.05;2) 5 ONFH 41 I #, P<<
0.05;3) 5 LM Bz 4l L%, P<<0. 05; ) 5 M-#ME A4 B 1%
A, P<<0.05:5) 5 HAMNE AT HH i, P<<0.05;6) 5
H-%#}'5f 4= B % + agomir-NC 4 b4, P<<0. 05,

2.2 &4 FIB,VEGF .NOS.BGP #ik K
5 Sham 4 I %, ONFH 4 i 3¢ th FIB % ik F+
> VEGF NOS . BGP £ ikFEAR, 27 A Git ¥ 8 X
(P<<0.05);5 ONFH 4 Hh#:, L/M/H-#NE A m
M3 FIB 35 A%, VEGF . NOS,BGP % ik 7t &,
X FHGIHE L (P<<0.05), H H-% 524 B 4 1%
/W e 5 HA4E A 8% A g, HANE 4
‘B + miR-135b-5p agomir 4 Ifii 3¢ & FIB F X T &,
VEGF .NOS.BGP £iLFEMK, 2 R A G112 5 L (P<
0.05), L 2,
2.3 KA AL miR-135b-5p 5 RUNX2 %
ik K

*£2 HFAHAMIEF FIB.VEGF.NOS.BGP RiEKFE (T+s5,n=7)

21 5 FIB/(g+ L™ VEGF/(pg» mL™') NOS/(U-+mL™") BGP/(pg+ L)
Sham 41 2.6840.49 164.83£10.19 18.45+1. 39 6.3240.79
ONFH 4 5.3440.76" 72.16+5. 94V 7.16+0. 72" 1.4840. 21V
L-%h B 2B 4.5140.54% 95.38+7.26% 9.8340. 89 2.4640.37%
M- A i i A 3.6940. 4179 124.1548. 527 12.7441.16%% 3.7940, 5529
H-4ME A E A 2. 8140, 35290 149.6249. 37292  16.194+1. 2809 5.6840, 74290
H-%b 5 4 1% + agomir-NC 2 2.7640. 33 151.3849. 31 16.24+1. 29 5.5940.73
H-%MBF A2 B 3% + miR-135b-5p agomir 41 3. 9240, 4579 113. 268, 457% 11.53+1.047% 2.6540. 4179

ERIEN
5 Sham 2 L%, ONFH 20 B¢ & 3k 2 41 b miR-
135b-5p Fik TF . RUNX2 ik &K (P<<0.05); 5
ONFH 4 [, H-4h 5 A= B 1 1 IR Sk 20 2 miR-
135b-5p F A FE ML, RUNX2 £k b & (P<C0. 05) 5 5
H-#ME A8 4t Ho4b B A2 7 + miR-135b-5p
agomir 2 i H 3k 4 4 miR-135b-5p F ik F+ 5.
RUNX2 # ik AR (P<<0.05), W& 2 K% 3,
2.4 miR-135b-5p 5 RUNX2 #l [i] % & 5iiF
ENCORI %4 ¢ 5. 7% RUNX2 2 miR-135b-5p 1
WETER L, 45 A 07 2 WA 3, RUNX2-WT + miR-

135b-5p mimic 2 293T 4 Jfd (¥ AH XF 5 % K i 1% 7 ik
F RUNX2-WT + mimic-NC 41, RUNX2-MUT +
miR-135b-5p mimic 20 293T 4 i (%) A % 2% 5% 2 Wi 1%
Pk (P<C0.05), L% 4,
3 itig

ONFH J& —Ff a5 UL g BHB s - Fo MR AR & B
JRE 1 S AR o v BT T S 50 AT M 20 B R R R IR BE
H T, ONFH % % 95 HLEE 35 S B8, DA I e 8 R3S
S | I G AR 2 U R A AR LR
FIB J& & i 51— B w02 1/ A 58 4R, 385 i if
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B2 SEHBRELHERH RUNX2 RikKkF

£33 ZAKRTILMALH miR-135b-5p 5§ RUNX2 ik Kk E

(xEs,n=17)
4531 miR-135b-5p RUNX2/p-Actin
Sham 21 1.034+0.08 0.7340.09
ONFH 4 4.374+0. 25" 0.2240.04"
H-4NE A B 1.56+0.14% 0.56+0.07%
H-#MN5 A8 +
" 1.5240.13 0.5440.07
agomir-NC 2
H-#MN5 245 % + miR-
3.2640. 1997 0.3140. 05"

135b-5p agomir £

¥ .15 Sham 4 H % . P<<0.05;2) 5 ONFH 4 H#. P<<
0.05;3) 5 HAMNFAE B A K, P<<0.05;4) 5 H-%M A4 #
% +agomir-NC 4] M #% . P<<0. 05,

RUNX2: 5-accagccucaccauacAGCCAUu-3'

miR-135b-5p: 3'-aguguauccunacuuuUCGGUAu-5
B 3 miR-135b-5p 5 RUNX2 &S L &

#£ 4 miR-135b-5p 5 RUNX2 B3R X BN (Tts.n=4)

45 X 2% ' 2R T 1

RUNX2-WT+ mimic-NC 4 1.03+£0.05

RUNX2-MUT+ mimic-NC 2 0.984-0. 06

RUNX2-MUT+miR-135b-5p mimic 4 1.0140.05
RUNX2-WT+ miR-135b-5p mimic £ 0.3240. 04V

HF:1) 5 RUNX2-WT + mimic-NC 4 L %, P<<0. 05;2) 5
RUNX2-MUT+ miR-135b-5p mimic 2 H. %%, P<<0. 05,
TR RE 4 H e 3k I A i o 8 It A8 1 A A S T
i e sk B RAENY . VEGF &8 0L A9 1 5 4= 1 A
EREE BURSES R N R SR (87 N I = o ) A NS
V5 145 T A, FLFR R T {2 iF ONFH i 5 34
2. BGP 2 h U 40 3 G B o3 M6 () — Ff AF i 2R
JE WU AR A AR W) fE ONFH B35 3R
IR, NOS AL G B NO 1y 56 5 il . £ 350 i
REWHSH5EIE N BRI mBEas.
Ko R E 27 ONFH figr P BA —
ERFRE S, RSN E G A R,
B ORI E SR L EORS  E  E k Bir 3R D ONFH |
AL 5 8652 A RE R L DR AT AN L SO B R &
Wi 9% ONFH B85 BT B R L 058 947 36 D0 b
B GG IRTED Y . ARWEIE AN B il R

FES R S W T L A R AR R
ATHLRL, 7 B B AL S b 25 o R s SR L L
AR 25 5 VSR A B P S A I R R R A
T AR 25 kg R R s 2 L R AN
W2 AMREER W, 5 Sham 41 H i ONFH 4
KB 3k 21 20 % A XM et B /N B AT E R
B, 25 1 B B3 3 £ 0t 3K b FIB %8 T &
VEGF \NOS.BGP # ik FEAL, 2 L/M/H-#b B 4=
vt iE . Li_“%b%i’ﬂﬂjl% % H—%H%‘Eﬁ"%??ﬁ
o o L R AN A B AR R i ONFH R BRUR
LAgUEE . B HAMNE 48 {Zzaﬁ(%%&ﬂ}é?ﬁ H-
B A AT 2 B ML S

T AF Sk KL IR 2 BT 2T ONFH B & 9 HL il i ke
A7 B0 R . miRNA & — & B SF 19 o9 8 1l 4
fith /N3 RINA 38 38 4170 ) 300 366 DT 1) 2R 328 T ] 428 45 i 24
WA=y iE s, HE W R EMFRUE )22 5 ONFH By
sk JRUSYT D Zhang %1 % 3 miR-135b-5p 7F
ONFHH i ik 3R HoT g6 7 ONFH & ALl v &
EVER . A, Sartori 25 % 3 miR-135b-5p fEfAE 4T
Ir 8 28 B 0B 43 Ak A 7 ) RUNX2 (1 263K, LA SE i
R A A Ak, T AR B AR BV R S O A W T miR-
135b—5p/RUNX2 = e 3 ONFH & BB & 3k

U AR AT H, ARBFFE SR B8 5 Sham 4 L
iﬁc,()NFHéﬂﬂx‘E’%éﬂéﬁ miR-135b-5p F ik T+,
RUNX2 F k&ML, M2 H-4 B4 B T #il5 , miR-
135b-5p FIKFEAL, RUNX2 ik T . [ B X a8 ot %
Ml 52 8 45 B W 8 miR-135b-5p W] ¥ AR T
RUNX2, #& 7~ #b 5 4 & ¥ 7l 68 38 i miR-135b-5p/
RUNX2 {55 #nmife #F ONFH K RKE LHALIKE .
EHTE HANE A B % T Way &6l b8 45 7 miR-
135b-5p agomir T il LA & #f miR-135b-5p £ ik, 45 R
R H-ANE A B 72 3 ONFH K BRBE L a2 5
W VE T B 11 55 5 2F — 25 9F 52 4 B A 7 08 3 miR-
135b-5p/RUNX2 %%iﬂﬂﬁﬁ?’ii‘?ﬁ?ﬁﬁﬁ

%Lﬁﬁl_,%b'i%‘é fgfE it ONFH K BRUEH k&
HABE, TS5 T UE"] miR-135b-5p 3t 1y | 4
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