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Abstract
BACKGROUND: Icariin has a broad prospect for promoting cell proliferation. Differentiation direction of People’s Hospital of Longhua
periosteal cells is uncertain, but the cells are easy to be induced by ultrasound, oxygen or bone morphogenetic of Shenzhen, Shenzhen
protein 7 (BMP?7). Periosteal cells have been applied in bone tissue engineering; however, icariin effects on 518109, Guangdong

the proliferation and differentiation of periosteal cells is little reported. Province, China
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OBJECTIVE: To investigate the effect of icariin on the proliferation and differentiation of human periosteal cells, thus providing theoretical

basis for icariin applied in bone tissue engineering.

METHODS: The human periosteum was obtained and the primary cells were isolated in vitro. After culture and expansion, periosteal cells
were cultured in 24-well plates, and induced by 0.001, 0.01 and 0.1 mg/L icariin and 50 ug/L BMP7, respectively. The corresponding
avsorbance values of different groups were detected. The levels of alkaline phosphatase and calcium nodules in periosteal cells were
measured at 1, 3, 5 and 7 days, and the mRNA levels of osteocalcin, osteopontin and Runx2 were detected at 3, 5 and 7 days.

RESULTS AND CONCLUSION: The periosteal cells proliferated well after induction with icariin, and could proliferate well in different
concentrations of icariin and the positive control group (P < 0.05). Compared with the control group, the periosteal cells induced by icariin were
able to produce more alkaline phosphatase and calcium nodules (P < 0.05). The mRNA expression of osteocalcin, osteopontin and Runx2 in
periosteal cells could be up-regulated by icariin (P < 0.05). These findings imply that icariin can promote proliferation and differentiate of
periosteal cells into osteoblasts, and it can be used as an inducer for the preparation of seed cells in bone tissue engineering.

Subject headings: Phytoestrogens; Osteogenesis; Alkaline Phosphatase; Tissue Engineering

Funding: the Science and Technology Program of Jiangxi Province, No. 20161BBG02315
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F1 EEXEEHERHSEAMSENREE (xts, n=3)
Table 1 Absorbance values of the periosteal cells induced by
icariin

W 10" mgiL 4l 10%mg/lL 41 10°mg/L 4l x4l HIARE
HATAH
1d 0.34#0.04™  0.2240.06™ 0.14+0.02° 0.06+0.02 0.34+0.03°°
3d 0.45+0.02*™  0.35#0.04™ 0.18+0.05° 0.16+0.06 0.46+0.05°°
5d 0.75£0.04™°  0.55+0.06™ 0.26+0.06° 0.20+0.05 0.76+0.05%°

7d 0.95+0.02 0.65+0.05 0.33:0.06° 0.31:0.04 0.98+0.10™

FiE: 5107 mg/L 4LALL, °P<0.05; 45 10°mg/L 4lAfitk, *P<0.05; L%t
AL, °P<0.05,

A M A Runx2 B SR . iR I mRNAR R IA
PG (P < 0.01)0 IR -4 1 AE S0 B4R 1v) )81 7
I 734K o

3 i1+i& Discussion

BHATHREANERZZ — T4, HursEHm
FhF AT a A, AN BB, B e Al
AT 20 U2, R AN R R R AT, AR
B A AN A R AR, fEdE R S SRR,
WAE AL S ey, BLILWEAE /AL 8 ) FNAE IR A7 %
RO P HAR L, H TR ORRR 2 (12 2 e
AT EHR TR nTRASE, B2 i s IR i 2 A
B A B RECE A TR EE R Sk, B R AR TR
E IS FE I BFEA—E,  REbE B e A K
M5, WeE A A EER, NS S B0
Je (K S0, A M S AR I Ak T AT
— AT I S B T IR A, B R SR S eI
40 52 i) A R TS 20 2 iy sz 6 3 3o ) 2 A4 A 4
JdE IR AR, MTTRIE BN 6, RV LT
B EA M. KIE EA R RIEN SR, o
M e A ATRunx2 (I mRNAYY B 41 gy, B0 L8 R
AR T8 RN 38 5 A R e A . [RDB J RUAH J
Bl R mMRNA RIS M R A B RS R AEEAT
HICHEZR], UiH0.1 mg/LiEFE2E 6 IR0 f )55 5
BN AT A RERATH Y. BESRERATENEE
BREEAFRBEWEZR RN, CEEsEs il ENsE sy
I 2 I A Y 8 P T 2 R 2 AR A TR M ) R 4L
BB k20 U0 W3 2 X1 B P 5 3 A

VR SE A A N R R S SAE IR sE,
AL Sl S 0T 40 M0 R R SRR S S M A L R 4
M 0 2224, S R A R O T 1 T
Ak, th ELAT SR B A0 R . RS Ltk 1 4
PR, R R R TS S A I o A AR SR, R
ARSI RN A R, AT BeE R 5 R T
FESEREFEN AN M ) R e 1, O L TR R A
T B R Al B R S R R T 1) .

1157



TR, BT PRV AT T ARSI R ).
PUHHH T, 2018, 22(8):1155-1160. DOI:10.3969/.issn.2095-4344.0132

&8 10" mg/L 41
B 102 mglL 41
mm 10° mg/L 41
BRARE

N ‘} 3 % |
EwAT4 o 3 ! e ) SN
EEETA ‘“?L*?ii%él 74 AL
, ) ; , B2 FEESE 7 R tEHEREELE SR (x40)
1d 3d 5d 7d . - . .
Figure 2 Staining of alkaline phosphatase in each group on day
Figure 1 Absorbance values of the periosteal cells in different groups BIE: 55 7 JOE LA Fr AL R A 5 AR 2R 11 7 LRI LA L
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Figure 4 Staining results of calcium nodules in each group on day
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Figure 3 Expression levels of alkaline phosphatase in different 55 42 IR S0 45 4 Y £ TR
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Figure 6 Relative mRNA expression level of osteocalcin in P SRR RE TR SR A B 7 TEAS ) I [R] 357 R84 n 2 S 48
different groups LA, A A R R 11 7 AL 4 O %
BEE s VELAEPPREN R & R A 11 7 2RI I A b A s Ble LIXTRALAIEE, °P <0.05.
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Figure 8 Relative mMRNA expression level of Runx2 in different

Figure 7 Relative mMRNA expression level of osteopontin in
different groups

B SRR RS A R A TR 1 7 67 R I () 1 6 8 s 4 BIE: LT EERAERA 7 AR 68 I E A

groups

EHE MRNA ik 107500 IS4 04 8 11 mRNA Ek 11 Runx2 mRNA &3k 3E2E7EF0 A0 Runx2 mRNA ik i
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#2 AREEABEE. BHEBRT Runx2 B mRNA RiX2

(xxs, n=4)

Table 2 mRNA expression levels of osteocalcin, osteopontin and Runx2 in different groups

205 HIKR PN ENES

B # HHEA Runx2 G HHEA Runx2 B HHEA Runx2
RN 1.29+0.12° 1.2940.12° 0.96+0.21° 2.09+0.17° 2.09+0.17° 1.9240.27° 3.48+1.86% 3.48+0.19° 2.33+0.25°
HIEAREEATH  1.36+0.087° 1.360 .08% 1.08+0.28° 2.22+0.16° 2.12+0.17° 1.89+0.20° 3.57+0.15% 3.58+0.16% 2.48+0.16°
pagiceil 0.29+0.98 0.29+0.098 0.46+0.13 0.43+0.064 0.43+0.06 0.71+£0.14 0.89+0.11 0.89+0.11 1.07+£0.34
F18 130.77 157.15 8.61 254.43 32.02 65.91 380.54 26.41 34.67
P1H <0.01 <0.01 0.008 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Fik: G, *P<0.05.
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