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Esculetin enhances osteogenesis and prevents senile osteoporosis
WANG Jirong, BAO Yizhong, YANG Zhouxin, LU Xiaoling, HU Xilian, WANG Guofu "
Zhejiang Provincial Key Laboratory of Geriatrics, Zhejiang Hospital, Hangzhou 310013, China
* Corresponding author: WANG Guofu, Email:305265560@ qq. com

Abstract: Objective To investigate the effects of esculetin on osteoblasts differentiation and its therapeutic effects on senile
osteoporosis. Methods 7-month-old C57BL/6 mice were assigned randomly into control group, esculetin 200 mg/kg and
esculetin 400 mg/kg groups, and were intragastric administrated with saline ( control group) or esculetin daily at 200 or 400 mg/kg
for 3 months, respectively. After mice were sacrificed, analysis of the bone mineral density (BMD) was performed by X-ray. The
expression of osteoblast specific genes were assayed by qPCR in BMSCs cells. After incubation for 28 days, cells were detected for
bone nodules by alizarin-red staining and quantitative determination. The morphology of bone was tested by HE staining of paraffin
sections of the proximal tibia from mice. Results X-ray of the proximal tibia confirmed that esculetin at both 200 and 400 mg/kg
result ed in increase in bone mineral density. The result of HE staining showed that the number of trabecular bone increased
significantly in the 400 mg/kg group. Moreover, esculetin not only increased mRNA levels of osteoblastogenic markers including
alkaline phosphatase ( ALP), bone sialoprotein ( BSP), type I collagen (Coll), and Runt-related transcription factor 2 ( Runx2) ,
but also increased canonical Wnt signaling target genes including lymphoid enhancer-bindingfactor-1 ( Lefl ) and Dickkopf-1
(Dkk1), as well as mineralized nodule formation. Conclusion Esculetin promoted osteogenesis and resisted bone loss in senile
osteoporosis through Wnt signaling cascades.
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ZE K &K (esculetin, Esc) H A5 2 # 25 BiAE ], an 4
il SRR A AN ik PUE RS . A
RIE e CEM R A A EAT B
Xof AR 200 0 A 0 HG R S K Bl W b xR A A R A
MM ARG, A 7 e 50 8 BOR B9S2 R, A 0T 52 A
8 P T B P /DS PR B LR % 2 2 RN
Y5 BOPE FT, IR 0E — 20 A B 8 R U8 A 18] 32 B T 48
s (bone marrow derived stroma cell, BMSCs ) %] # &
TP X R B A L A Y 5

1 #EFAE

L1 sEmsrR

1L.1.1 S2sah¥.7 H bkt CS7TBL/6 /MR, SPF
2,08 8 b st 4E i M RS S BORA RA L 3 Y
VA IE 5. SCK ( 3t) 20120001, & 4% ik 4 5 :
11400700163033 , FE#T VLK 54 3T 2 2 30 ) S 56 v
DA R BE 2 S S W IR B0 N SPF 4%,

L 1.2 EZHGSEN . F R O T B A YY)
B R A, RNA 32 BU 7 & (78 [E Qiagen 22
Al ), Wi AR & (TOYOBO 22/, %80t & PCR
R & (TOYOBO 24 #]) ,HE Zei (8 = RAEYHA
WHFEHT) , P R LL YR (SR [E Sigma 24 F]) , B-H Ml BEIR
(£ E Sigma AW]) , HIZEK WA (SEE Sigma AH]) o

L 1.3 FEAUER B /D a5 B AR oA
AL (%F [E InAlyzer) , Roche480 ¢ 5% E & PCR {¥ (&
Roche 237l ) , 4 ) % 24 ( £ [E Thermo 24 A ) ,
AN S R AL (FEE Leica A F]) , BME (A
7 Olympus A H] ) .

1.2 SimJiik

1.2.1 sh¥oEa 542 .37 A C5TBL/6 /N,
24 FBEHL R BRAH (28 B 43K 200 mg/kg 5 400
mg/kg 425 H R 8 Ho XIRZAMEE 4 T AEE
K. BECRANIER G THEKLREW, 25YHk
458 40 mg/mL 5 80 mg/mL, 52K 4 0.5
mL/100 g,

1.2.2 Wb Rkl s 4525 3 MG, 3% Ik
ELHL 28 (4 mL/kg) 8 JE U SRR B Ak BE /N B, 75 %
WHHEG, TAYZ 2D &/ AN ES
JEEHA L HIERNAHS, | L 5 SR E &
TS A 0 /0 BRI 3T BT 44 M 0 A B R WU R b g
HRERE, ERE R, IR PR, I R AT (6 40
FTH B 2K B 10 mL 2.0 % 1 ,4°C 1600rpm 7
A S min, 37 BIE, FH /N B A) 58 50T 40 D o€ 4 8 SR
HEBAM, AN E S 5 x10°/mL, #F 3| T25

B, & T 5% CO,.37 C AR E 95% a5 37
FAPEESE 3 d R IR B, JF I AET B Bk 5% W 4k
E¥E IR R4S B BEOR IR 1) FE BT T 40 M . o A AR
HHAET 4% PHERR DM, BE 72 h J5,14%
EDTA(pH7.4) BL45, & 3 d #e— R B A5, % 2511
1A,
1.2.3  $8drka il . (1) & % B A . A E & R i
PR A AR, BT InAlyzer /sl ¥ B B I 2 1
HER . () RAY A iR BMSCs 40 Fl T 6
FLAR R, B R 7 2 W (10 mmol/ L B-H il B IR
#7,0. 05 mmol/L V_,100 mmol/L i 2E K ¥ ) 5 5,
3 d #uifi—ik,28 d JF PBS whisk 3 1K 595 % TR [
€ 15 min, ZE1E/K o Pk f5 A PE R 4042 (0. 1 mmol/L
[ Tris-HC1 100 mL(pH =8.3) A 0.1 g $5 & 4T
S) T 37 C H: {4 30 min, 7518 K w % J5 It T 41 B
(3)HE e 0 i 45 58 Wi J5 19 12 B 4 4L ] PBS 153t 3
IR G HEAT B UM FEERE DEK  R B B, A A 4L
RO MG BEIE /S Leica Y1 LB TR S, JBEA S
wmo U] BB BB R S, B T s R AT
HE Jea e 0 J5 47 B A IR 7E 6% W T W 42
IR, (4)3O6E & PCR: A RNA $2 B & 42
B /NE BMSCs 5 RNA, [ TOYOBO 438 56 5% &
4 il cDNA | 3§ F§ TOYOBO f#) PCR Master Mix
k%t E & PCR, fff i Light Cycler480
(Roche) Sz 5 £t PCR §" W {X#E 17 PCR ¥ 4§, LU
B-actin WS, M B GBI AUAEXT Rk &, ¥ 1Y
7 0 R S T O 2 1 AR i 2O BT R . T
Sz PCR WIS 1,
L3 Guit#abs

LA R A RUE £ dr i 2E (5 2 5) o,
SPSS 22. 0 &8 it B Ak g8 it . KU R T 22 a0 A
R J7 22 93BT (one-way ANOVA) K A% A< 5 22 5%
P T 22 5% R ] Dunnew £ 5 2 822 0
T A W R T HE S 80K 3 Mann-Whitney U 3EAT
PR, P<0.05 AN ERFGITHAE XL, P
<0.01 AN ZERAREGITFEL,

®1 THPCRIY
Table 1 The primers of gPCR

ekl LirsY IER

ALP AACAACCTGACTGACCCTTCG  ATGGGAGCCAGACCAAAGAT

BSP AAGGGCTCACTTTCTCACGG GGCACCCTCACTAGGCTTAC
Coll TCAACCCCGTCTACTTCCCT CAAAGCACAGGCCCTCCC
Runx2  GTCCCAACTTCCTCTCCTCC TCTTCCCTCCTCCGCTCC

Lefl GAAATCATCCCAGCCAGCAA  GCATCATTATGTAGCCAGAGTA
Dkk1 TTTGCCTGTTTGCGTCCTTC TACTTGTTCCCGCCCTCA
B-actin  AACAGTCCGCCTAGAAGCAC  CGTTGACATCCGTAAAGACC
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Fig.1 Bone mineral density of the tibia in each group
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BUNRIREHE AU RS HE e @, 45
WA 2 FioR, 10 A i X B8 41 /1N BR8N i K
BER,TFRERKRIGN M ;128 5 2 FK 200 mg/
kg 20 /)N BRI B ] LD /NG BB K R
L5 22 B LR 400 meg/kg dH /N U B B /N
X EAMLH B L N B,
FEERUHBRL R EZ/ NREEER,

2.3 FEZFE M BMSCs b 4519 T8 sl hE

538 BMSCs 41 i, (LB 5 R WA S 28 d J5 ik
RO, pas LD RE R E 400 mg/kg
20 BMSCs (9 fL45 45 W I 2 F X+ B4, T 200 mg/
kg HE ST MAMILZRH LR ITFE L (P>
0.05), 0L 3,48 /R % R R RS M fh g
IR AR T .

2.4 Fp & F R 4 S Ak AR g 2 R Tk
Al

532§ BMSCs 4 jfl it 479% 010 € & PCR, 45 Ran &
4 TR, 28 R & F )RR b AR R 4 B 43 AR AR
e ALP .BSP.Coll 5 Runx2 Wik, [RIBF %4
B Wnt {5 5 UL Dkk1 55 5 F Lefl py3ik
ke, 25 3R B % i 2 Z R FE AR #f Dkkl 5 Lefl
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Fig.2 H& E staining of tibia in each group
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Fig.3 Alizarin-red staining of osteoblasts and quantitative determination in each group
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Fig.4 Effect of esculetin on the expression of osteoblast differentiation marker genes
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AR B MR T R, MR B S R R
AP R R RN, B A —
R o SRS MR X T 5 R AR A T XU
ARG BT R AH R R0 M R 4R & 1 AR LR
I T O O I KRR % T R
WO 2 5] & W HG W B TR AL AE B TR T AT 2 — 0
EFEMEEA TAE, C5TBL/6 /NRFEAE4 ~8 4>
Ak B b, W85 BB A R KB B R, 3K
LTS8 08 P B B AR A . ARG A CSTBLY
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B T 28 Ml Wit {5 5@ B 5 2 B-actin H H 78 40 /i
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58 Al 1 1 (lymphoid enhancer-binding factor 1, Lefl) #ll
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