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HE BN KT £ A8 REXRFHESANETHELAEE G (BMP) /Runx2 @369 %0 J7iE ¥ 72 R SD K R M ALL A &F
POl ML FEME A KA P H A A, R BA, L AR SRR R R A A A E A A R K
(5mg/kg), % A &AL F S A SABIEEH & A & H(20,40,80 mg/kg) , ST IR LA Fo AR A SR R 2 S5 S A K KRG 4,8 B S
KA TP AR 6 RAT X KB H A B A A A, 8 i P sk s B (ALP) AR Gla & @ (BGP) &8 A BB T BMP. R B & A
A% 8 24k 4 B (BMPRIB) . B % & & A% & 24K (BMPR) II#* Runx2 mRNA Rk KPR 4244 A5, Mikufek S H+ A
FUXRAFWEARAH K, B/ BN A B I A AR AR L LA BT IHEAEN 5258 AE kAt kA SFENZATHT
AEA B AF TR BT BAARITEE K, Bl V42 4 BE, Mkaf & A §F &M F4 ALP f= BGP 4% ,BMP,
BMPRIB, BMPR Il #= Runx2 mRNA A8 %t & A K -FERAEA A 2 EFA(P<0.05);425 8 FlJe AR Mtk A §F &H T4 ALP Fo
BGP 4-% ,BMP,BMPRIB, BMPR I #= Runx2 mRNA A8 % & ik AP 22 3 FR 20359 9 2 F (P <0.05) 423915 B3 TAER (P <0.05); &
ERGHENTAREZA TRME LI £ A S EA WA TSR, LA T4 5% E BMP/Runx2 @ %4 %
KA L AGH BT RINGEHELAER S /Runx2 % ; KK
B 425 :R932;R285. 5 ERFRIZED A
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Abstract: Objective To investigate the promotion effect of ergosteroside on fracture healing in rats with tibial fracture and its effect on
bone morphogenetic protein(BMP) /Runx2 signaling pathway. Methods Seventy — two male SD rats were randomly divided into the con-
trol group, model group, positive group and low — ,middle — and high — dose ergosterol group. The tibial fracture models of rats were pre-
pared in all groups except the control group. The positive group was intraperitoneally injected with compound osteopeptide(5 mg/kg),
and the low — ,middle — and high — dose ergosterol groups were intraperitoneally injected with ergosterol(20,40,80 mg/kg);the control
group and model group were intraperitoneally injected with the same amount of saline. At 4 and 8 weeks after operation, 6 rats were
randomly selected from each group for X —ray photography and bone biomechanics test. The levels of alkaline phophatase (ALP) and
bone Gla protein(BGP) in serum and the expressions mRNA of BMP,bone morphogenetic protein receptor IB(BMPRIB),bone morpho-
Four weeks after administra-

genetic protein receptor I[(BMPR II) and Runx2 in callus tissue were measured and compared. Results

tion, the fracture line disappeared completely in the positive drug group and ergosterol medium and high dose group,and the fracture
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stress and fracture fragmentation were significantly increased compared with the model group,and the fracture line of the model group
was blurred. After 8 weeks of administration,the fracture stress and fracture fragmentation of the positive drug group and ergosterol dose
group healed completely, and the fracture stress and fracture fragmentation returned to normal. Fracture line disappeared and callus de-
creased in model group. After 4 weeks of administration, the levels of ALP and BGP and the relative expression levels of BMP, BM-
PRIB,BMPR Il and Runx2 in the positive group and ergosterol dose groups were significantly higher than those in the model group
(P < 0.05). After 8 weeks of administration, the levels of ALP and BGP and the relative expression levels of BMP,BMPRIB, BMPR Il
and Runx2 in the model group,the positive group and ergosterol dose groups were significantly decreased in the model group,the positive
group and the ergosterol dose groups compared with those in the control group(P < 0.05),but higher than the model group(P < 0.05) ;the

response of ergosterol dose groups was dose — dependent. Conclusion Ergosteroside has obvious effect on promoting fracture healing, and

its mechanism may be related to activation of BMP/Runx2 signaling pathway.

Key words: ergosteroside ; tibial fracture ; bone morphogenetic protein/Runx2 signaling pathway.
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B —actin PCR 5|91 7% (FHETAY TREARAR) .
BMP F 514 5 - GGGACCCGCTGTCTTCTAGT -3,
T W 51 ¥ 5" - TCAACTCAAATTCGCTGAGGAC -3’ ;
BMPRIB I ¥ 51 %) 5" - GGCCCTTCTCCAGGACAGA -
3", F 51 % 5 - GCTGATCATGGCTGGGTTGT -3’ 5

BMPR II | #7514 5" - TCTGGAAGCTGTGGGATAGA —
3, M5 5" - GAGGAGCCT GTGGAGAAA TAC -3';
Runx2 F ¥ 51 % 5 - GACTGTGGTTACCGTCATGGC —
3, Fi##E51 ¥ 5 — ACTTGGTTTTTCATAACAGCGGA -
3" ; B—actin I iF 51 ¥ 5 - CGTGGACATCCGCAAA-
GAC -3, FiF51#% 5" - GCATTTGCGGTGGACGA -3’
INSTRON3382 B A4 Jy 24 S50 L (38 B TR I A /) )
AU5800 14> [ gl AE Ak 3BT I (36 [ DL 5 2 /A2 7)) s HBS -
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BIO - RADCFX96 BUSZH% ' it PCRAX(SEE BD AF]).
1.2 P ERIER
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KR53 %t B (A 4) BERYZH (B 41) L FH P4 (C
2 ) A A AR P R 4L (D, Do, Ds 4) G 10%
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B A R WS, AT A W &2 A7, 1.0 mm 5E
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i J VR 5 2 A 15 9 (20,40, 80 mg /kg) , A ZHFI B 4L i
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MLYE H ALP A1 BGP % & >Rk FH 42 B gh A= b 43 Y
R i v H ALP 155 6, 2R AT ELISA 325 1270 &0 460 ifin
EH BGP & &, BRI B B 57 .

H i1 21 BMP, BMPRIB, BMPR Il #1 Runx2 mR-
NA KKK BUARAE B4l 2L, A 1 mL TRIzol J&
HEAT B RNA 2, MR 4 RNA S 4500 & Ui B 8 il
cDNA, FAR 4296 & f PCR I & B80T, 145 20 uL
RVAR R BEATY 3G P AR 95 °C 30 s TR M
95 C 55 28 ME .60 °C 44 5,40 NMEFR, 61 C I R
L, LA B —actin fE NS R 244 “ 3015
1.4 FRItFAIE

K SPSS 19. 0 e it 3453 At o B8 LAY B + it
(X ss)Fom, HRHEE T 200, ZE HAECRH
SNK — ¢ K55, P <0.05 NEFAE G FE L,
2 #ER
2.1 XHBRER

GERILIE 1,2525 4 )G ,C 4R D, 21 .Ds 2R VBT
ERTEAIEI B> AR BERE AH  B 4R Dy 41 E Al
WL AMEIAETE 2625 8 TG ,C dAME M TR AR e 4
WA RS, B A BT R D (RS A
2.2 BINWKAOMEIES

SRR 14254 85,5 A M, HASAKR
SUET R AT A R (P <0.05) ;5 B 4l
FHEG, C ALRNZZ A HS 1T 5 790 a2 K B 3 s g i 3 e
JIEE ETH(P <0.05), 22 f 5§ 145 700 B A1 22 7
THTE 2525 8 G, 5 A 4UAH L, B K BB S
MBI R ETF(P<0.05), 22 1 8 & 7 54
RS2 R AR, C AR A S AR R BT
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N I FIE TR IR B IEH
1 %éﬂkﬁ%’}ﬁ'ﬁﬂﬁ“'ﬁ'éﬁ‘ﬁzﬁ%ktfﬁ(yis,kg)

A A
ik
4 A 8 A 4 B 8 A
A% 12.04+3.79  13.42+3.26 10.38+2.21  11.16+£2.90
B 4.61+1.25  8.78+1.05 7.35+1.67°  9.42+2.55°
C#  7.06+1.41" 12.68+2.31 9.94+1.78" 10.86+1. 68"
DI 5.04£0.46™ 9.66+0.915"  7.80+0.615" 9.82£0.36"

D% 5.73£0.70" 10.82 +1.35" 8.77£0. 12" 10.31 £0. 91"
DiZ8 6.89+1.05"" 12.73£3.675"" 9.56£1.90"  10. 82 +3. 425"

E: 5 A, P<0.05;5 Bk ,"P<0.05;5 C4A
4 ,°P<0.05;5 D A4 ,'P<0.05; 5 D, 4Atb 4, P<
0.05, F&F,

2.3 [ ALP #1 BGP & &

SR 2. 4525 4 )G, 5 A AL, HAKA K
FRIMYE ALP Al BGP & BB 75 (P<0.05); 5 B 41
AL, C AN A B H A& R IV ALP 1 BGP & &
Piug g TP <0.05), 27 fi1 5§ 45590 f 41 b 52 79 o
WRHIE 2525 8 JHJS , B 41 . C 4RI £ S 45 7 4 R

%2 Bk ALP 2 BCP 4 F 14 (X + )

ALP(U/L) BGP(ng/mL)
28 7
4 1 8 14 4 7 8 Jil
AL 149.09+12.50  133.72+9.68 4.49£0.97  4.85%0.90
B4 170.26+20.13" 149.86+15.05° 8.64+1.68  5.93+0.67"
CH4 312.64+19.41" 163.71£22.42° 15.20+3.42" 11.02 0. 99"
D4 203.73 £31.73" 154.78 £10.72" 9.28 +1.04"  6.82 £0.39™

D28 251.90 +18.56™ 153.16 £16. 52" 13.41 2. 68" 8.25 £1.53"
Ds 8 315.47 £18.46™" 162.83 £12. 84™ 15.64 £1.90™" 11.45 £1.30"*
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UM I ALP Al BGP & w4 i N & (P <0.05), % £
S TP A AL B SRS L C RN ZZ ) HS 45 71
AL ALP F1 BGP &AM T B 41(P<0.05),
2.4  BHiELE BMP F1 BMPRIB mRNA FIAKFE
FERNFR 34254 )5, 5 A 4, HARESH KR
LB 414 BMP 1 BMPRIB mRNA AH X} &1k 7K - 14 H
BFE(P<0.05);5 B ML, C 413 M & 457
T2 B 4127 BMP Fl BMPRIB mRNA AH %3635 7K 7
B B TP <0.05), 2% ff1 {55 1 4% 700 4R 2 5] AR
Witk 2525 8 )G, B 4. C ALRIEE f 55 457 B 4 R
B iiZH 22 BMP #1 BMPRIB mRNA AH %3¢ 35 7K 7241 i
TRECP<0.05), 22 A 5 17 45 7 I8 20 B o S ) AR g
2 C LA ZE A B 25 0 m 4L E gl 21 BMP fil BMPRIB
mRNA X FRIE A5 F B (P <0.05),
A3 BAFymiAsk BMP A2 BMPRIBmRNA &k K -Fpedi (X + s)

BMP BMPRIB
Eikl

41 8 Bl 4R 8 A
AZ 1.00£0.08  0.98+0.12 1.01£0.09  1.00+0.06
B4l 1.48+0.11" 1.22£0.09°  2.04+0.19" 1.53+0.37"
C#a 277036  1.71£0.14"  3.05x0.61"  2.13+0.29"
DiZL 1.95+0.32% 1.39£0.14%  2.39+0.24" 1,68 +0. 12"
Dy 2.27+0.19" 1.50+0.10% 2,61 +0.39%" 1.85+0. 20"
DiZL  2.82+0.28% 1.86+0.09% 2.97+0.56%% 2.25+0.30""
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A4 BWFmaL BMPRIIA Runx mRNA & iAK-F (X £ 5)

BMPR I Runx2
Eikil
47 8 7 4R 8 Bl

A% 1.00£0.05  1.04+0.09  0.99+0.010  1.000.04
B#l  2.34:0.56°  1.5420.25°  2.13£0.56'  1.40+0.27°
Ca 3.92+0.89"  2.26+0.41"  4.02+0.20%  2.23+0.49"
D4 2.74+0.35"  1.6920.52" 2.52+0.36"™ 1.68+0.26"
D4 3.08+0.41%¢ 1.87+0.12%¢ 3.10+0.52%¢ 1.97 +0. 14
DyZL 3.98+0.91"% 2.28+0.39"" 3.94+0,29"" 2,240, 15""
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Z 5 IE R BMP &5 I8 B i 88 )0, R
VS E A RS AL A5 TR B, B B BBk R 23175 A A bk
B BMP/Smad {555 1 1B BUA 1T % BMP 32 {4 (]
BMPRIB 1 BMPR II) X . R i#53F Smadl .5 #l 8 /i,
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MAPK 15538 % 76 3 il 4H B 33 56 F1 5316 rb P[] B8 2 7
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