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Cervi cornu pantotrichun aqueous extract promote osteoblasts differ entia-
tion and bone for mation.
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Abstract

The present study was undertaken to evaluate the osteogenic effect of Cervi cornu
pantotrichum (CCP) on bone marrow stromal cells (BM SCs) which showed differentiation
towards the osteoblastic phenotype. Cells were exposed to different culture medium
(dexamethasone group, CCPE group and control group). The activities of osteoblastic
markers such as alkaline phosphatase (ALP), bone gla protein (BGP) and bone
mor phogenetic protein-2 (BMP-2) were detected by Elisa. Cell proliferation was measured
by MTT assay. The bone nodule formation was measured with alizarin red stain. Data
anlysis showed that CCPE had significantly promoted proliferation of BMSCs in the first
three days and stimulated the BM SCs differentiate into osteoblast. Calcium nodule was
found after 18days. This results demonstrate that CCPE has a stimulatory effect on bone
formation and maight be a useful remedy for the treatment of bone diseases such as
osteoporosis.
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| ntroduction animals were purchased from Liaoning Changsheng
biotechnology co., LTD (China), and housed in amcat
Cervi cornu pantotrichumthe yong unossified antler of temperature of 21-25, relative humidity of 50%-60%
male deer, has been one of the most prized heaithst and a 12h light/12h dark cycle. Animals had freeeas to
in traditional oriental medicine for over 2,000 geaAs it  pellet food and tap water. Eight rats were givenPEC
has a unique natural model of rapid and completeebo solution (0.4g/kg) by gavage once a day for 8 dayd
regeneration, CCP has received increasing attentidhe others received water instead. Blood was asditi
because of its possible role in bone formation..wzapal. obtained from the abdominal aorta 2h after the last
showed that a polypeptide from deer velvet accelsera administration. Serum was acquired by blood
fracture healing in laboratory mice by stimulatibgne  centrifugation at 3000 rpm for 10 min and thenefiitd
and cartilage formation [1]. The growth factor oded twice with 0.22um cellulose acetate membrane. The
antler enhanced the proliferation and differentiatiof ~ bottled serum was calefied in ®6water for 30 min, and
human alveolar osteoblast celShloroform extract of then stored at -20 for use.
deer antler inhibited osteoclast differentiatiord drone
resorption[2]. Bone regeneration is promoted byBMSCs cultureand treatment
osteoconduction  mechanisms;  osteoinduction anBMSCs (NO.RASMX-01001, Cyagen, USA) were
osteogenesis. Bone marrow stromal cells (BMSCsg havesuscitated at 37 , and cultured im-MEM
long been recognized as the source of osteopragenitsupplemented with 10% FBS, 100U/mL penicillin-
cells[3]. However, whetheCervi cornu pantotrichum streptomycin at constant temperature ofC37n 5%

aqueous extract is able to influence BMSCs haheenh  co, Thereafter, cell culture medium was changed fresh
reported. The current study is to determine thecefbf  medjum every 3 days.

CCPE on the proliferation and differentiation of BMs.

Preparation of serum MTT assay

Sixteen female SPF Sprague-Dawley (SD) rats weighinThe cells (4x1f) were seeded, in triplicate, in 96-well
200-220g were randomly divided into two groups.th  pjates. Cultured cells were exposed to differentliome.
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The o-MEM containing 10% serum of normal rat, matrix maturation and by extracellular matrix
100U/mL penicillin-streptomycin was used for theatol  mineralization triggered by calcium deposition[&|LP
group. Thea-MEM containing 10% FBS, D mol/lL  was the transporter protein binding with calciumd at
dexamethasone, 50ug/mL ascorbic acid and 10 mrfiel/L could promote the cell maturation and calcificatiBiGP
Glycerophosphate was used as the positive groupoTh was the necessary factor for bone calcificationPAdnd
MEM containing 10% serum containing CCPE, 100U/mLBGP were the markers in the differentiation in daely
penicillin-streptomycin was used for CCPE groupteAf stage and middle stage[7]. BMP-2 is well known ae o
being cultured for 24h, 48h, 72h respectively, BMSC of the most powerful osteogenesis promoting prsf8in
were supplemented with {0 MTT(5g/L), and incubated 11]. During osteoblast differentiation, BMP-2 wasubd
for another 4h. Then the supermatant was discabged with 2 types of serine / threonine kinase recepBWE°R
aspiration and 100uL DMSO was added to dissolve thé&ype | and Type lI- initiated the BMP signaling lpagy
dark blue crystal formazan thoroughly. The absacban subsequently[12-15]. Firstly, BMP gave the signal t
was measured at 570 nm by multifunctional micraplat activate receptor-regulated Smads (R-Smad; Smadl,

reader (TECAN Infinite M200, Austria). Smad5, and Smad8), and regulated target genesasuch
OPN, BGP, ALP, and Runx2. The research found that
Assay of cellar ALP, BGP, and BMP-2 Activities ALP activites in both CCPE group and the

The cells (2x1%) were seeded in 24-well plates in threedexamethasone group were notably higher than rithti
copies, treated with the three medium which wasl saicontrol group (Fig.1B, p<0.05). The BGP activitizs
above for 6d, 12d, 18d, washed twice with PBS, stegge  dexamethasone group were higher than both CCPEBgrou
with 0.25% trypsin, frozen and thawed three timtien  and control group (Fig.1C, p<0.05). The BMP-2 dtitig
centrifuged at 3000 rpm for 10 min @t 4The ALP, BGP, in CCPE group was significant higher than those in
BMP-2 activities were assayed with commercial Klise = dexamethasone group and control group (Fig.1D,
absorbance was read at 450nm by multifunctiongh<0.05).This study demonstrated that serum comigini

microplate reader. CCPE not only enhanced proliferation of BMSCs Hsib a
promoted the BMSCs to differentiate into osteoblast
Alizarin red staining Further research will be necessary to assess thet ef

BMSCs were seeded in 24-well plates at a density dECPE on bone regeneration and therapeutic potdntial
2x10 cells/well. After treatment with different medium bone formation in a model in vivo.

for 18days, cells were fixed with phosphate buffere
formalin and then stained with 40 mM alizarin red
solution for 30 min. After washing the wells witlure

water, the plates were photographed. " ] > @EA
Statistical Methods " 2 10
All of the data were expressed as mean valuesnd§td a ) S

deviations. Statistical analysis was performed waitte-
way analysis of variance (ANOVA) using SPSS 16.C ¢
software. The arithmetic means, standard deviai{Siy
and 95% confidence intervals were calculated fathea
experimental group.
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]
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Resultsand Discussion I ST T
Proliferation and differentiation of BMSCs Fig.1 the effect of CCPE on the proliferation and differentiation in

As seen in Fig.1 A, the number of the cells gromwid 0% RS

serum containing CCPE was significantly higher tharfigure 1A. The effect of CCPE on cell proliferation in
those in control group and positive group at eagte t BMSCs is measured by MTT assay at three differant t
point (p<0.05). This result showed that CCPE hatchsu Points. (n = 8). And cell viability data are expsesl as
functions as promoting proliferation of BMSCs. Thethe optical density.

stromal cells isolated from bone marrow can be ¢edu

by dexamethasone to differentiate into cells passgs Alizarin red staining

the characteristics of mature osteoblast [4]. Boné\fter 18days, cultures were mineralized visuallythwi
formation required three essential steps suchtesilast alizarin red staining as shown in Fig. 3. The BMSCs
differentiation, matrix  maturation and  matrix cultured in both dexamethasone group and CCPE group
minera|izati0n[5] and was characterized by Ce||u|arhave differentiated into osteoblasts. They arensthiwvith

expression and Synthesis of bone marker proteims f(gark alizarin red in extracellular and intracellureas.
That was to say there were more mature osteohlasts

250 Biomed Res- India 2014 Wo25 Issue 2



Cervi cornu pantotrichun extract promote osteoldatifferentiation.....

dexamethasone group and CCPE group than the pells group (P>0.05).

control medium. The morphology of these cultures

strongly also suggests that cells have undergone darhe Fig.1 C shows that the BGP activities in bo@®PE

osteoblastic differentiation. group and dexamethasone group are significantliiehig
than that in control group (P<0.05).

As shown in Fig 1B, on 12tays, the osteoblasts treated

both with dexamethasone and CCPE have significantlfhe Fig.1 D shows that on the 12 th, 1&ys, the BMP-

higher activity of ALP than that in the control gm 2 activity in CCPE group is significantly higheraththat

(P<0.05). There is no significant difference betwee in differentiation group and the control group (F3%).

osteoblasts in differentiation group and pilosetanl

Figure 2. Mineralization of the BMSC's after staining withizarin red

Figure 2. The extracellular and intracellular areas (arrovwslicating) alizarin red stained are observed
in culture process by 200 times of original maguaifion. The photographs suggests that there areemor
mature osteoblasts in both dexamethasone groupr{@)CCPE (C) group than that in control group (A).

GS, Jones SN, Lian JB. Dicer inactivation in
osteoprogenitor cells compromises fetal survivad an
bone formation, while excision in differentiated
osteoblasts increases bone mass in the adult mouse.
Dev Biol 2010; 340(1): 10-21.

7. Hu ZM, Peel SA, SK HO, Sandor GK, Clokie CM.
Induction of bone matrix protein expression by veti
bone matrix proteins in C2C12 culture. Biomed
Environ Sci 2009; 22(2): 164-169.

Smoljanovic T, Bojanic |, Bogovic M. Bone morpho-
genetic protein. J Neurosurg Spine 2012; 11(1)932-
Lo KW, Ulery BD, Ashe KM, Laurencin CT. Studies of
bone morphogenetic protein-based surgical repaiv. A
Drug Deliv Rev 2012; 64(12): 1277-1291.

Kato S, Kawabata N, Suzuki N, Ohmura M, Takagi M.
Bone morphogenetic protein-2 induces the diffeeenti
tion of a mesenchymal progenitor cell line, ROB-C26
into mature osteoblasts and adipocytes. Life S€i920
84(9-10): 302-310.

Karageorgiou V, Meinel L, Hofmann S, Malhotra A.

Acknowledgements

This work was supported by the National Science
Foundation of China (N0.30973881).

References

1. Zhou QL, Guo YJ, Wang LJ, Wang Y, Liu YQ, Wang Y,
Wang BX. Velvet antler polypeptides promoted 8.
proliferation of chondrocytes and osteoblast preots
and fracture healing. Zhongguo Yao Li Xue Bao 19999.
20(3): 279-282.

2. LiYJ, Kim TH, Kwak HB, Lee ZH, Lee SY, Jhon GJ.
Chloroform extract of deer antler inhibits ostestla 10.
differentiation and bone resorption. J Ethnophaohac
2007; 113(2): 191-198

3.  Owen M, Friedenstein AJ. Stromal stem cells: mafrow
derived osteogenic precursors. Ciba Found Symp;1988
136: 42-60. 1

Kobune M, Kato J, Chiba H, Kawano Y, Tanaka M,
Takimoto R, Hamada H, Niitsu Y. Telomerized human
bone marrow-derived cell clones maintain the
phenotype of hematopoietic-supporting osteoblastic

and myofibroblastic stromal cells after long-term 12.

culture. Exp Hematol 2005; 33(12): 1544-1553.
Komori T. Regulation of bone development and
maintenance by Runx2. Front Biosci 2008; 13: 898-
903.

Gaur T, Hussain S, Mudhasani R, Parulkar I, Colhy J

Frederick D, Kream BE, van Wijnen AJ, Stein JL,iSte 13.
Biomed Res- India 2014 Volume 25 Issue 2

Bone morphogenetic protein-2 decorated silk fibroin
films induce osteogenic differentiation of humaméo
marrow stromal cells. J Biomed Mater Res A 20M; 7
(3): 528-537.

Tachi K, Takami M, Zhao B. Mochizuki A, Yamada
A,Miyamoto Y, Inoue T, Baba K,Kamijo R. Bone
morphogenetic protein 2 enhances mouse osteoclast
differentiation via increased levels of receptativator

of NF«B lig and expression in osteoblasts. Cell Tissue
Res. 2010; 342(2): 213-220

Cao X, Chen D. The BMP signaling and in vivo bone

251



Wei Gong/Feng Li

formation. Gene 2005; 357(1): 1-8.

14. ten Dijke P. Bone morphogenetic protein signal
transduction in bone. Curr Med Res and Opin 2006;
22(1): 7-11.

15. Franceschi RT, Ge C,Xiao G, Roca H, Jiang D.
Transcriptional Regulation of Osteoblasts. Cells
Tissues Organs 2009; 189(1-4): 144-152.

Correspondenceto:

Wei Gong

College of Pharmacy

Liaoning university of traditional Chinese Medicine
Liaoning, China.

(Affiliated Hospital of Liaoning University of Trational
Chinese Medicine, Liaoning, China)

252 Biomed Res- India 2014 Wo25 Issue 2



