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Effects of Combination of Ghrelin and Arsenic Trioxide on the
Proliferation and Osteogenic Differentiation of Bone

Marrow Derived Mesenchymal Stem Cells

ZHOU Liutao, ZHU Xuemin, DENG Wen*
(Henan University of Science and Technology, College of Animal Science and Technology, Luoyang 471003, China)

Abstract  This work was to investigate the effects of Ghrelin on proliferation and osteogenic differentiation
of BMSCs (bone marrow mesenchymal stem cells) induced by As,O; (arsenic trioxide). BMSCs were divided into
four groups: control group, As,O; group, Ghrelin group and As,O;+Ghrelin group. MTT assay was used to detect
cell proliferation. Real-time PCR and Western blot were used to detect the levels of OPN, ALP and RUNX2 mRNA
and protein in BMSCs of different induction groups at day 7, 14 of osteogenesis induction. Alizarin red staining was
used to analyze the calcium salt deposition of cells in different induction groups at day 21 of osteogenesis induc-
tion. The results showed that the cell proliferation ability of Ghrelin group>control group>combined group>As,0s
group. Compared with the control group, As,O; group significantly decreased the mRNA and protein expression of
osteogenesis-related factors OPN, ALP and RUNX2 (P<0.05). There was no significant change in OPN protein ex-
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pression on the 14th day in Ghrelin group, and the other factors were up-regulated (P<0.05). Compared with As,0;
group, the expression of 14th day of OPN and 7th day of ALP in the combined group had no significant difference,
and the other factors were up-regulated (£<0.05). Calcium deposition: Ghrelin group>control group>combined
group>As,0; group. The results showed that 0.5 umol/L As,Os could inhibit the proliferation and osteogenic dif-
ferentiation of BMSCs, while 600 ng/mL Ghrelin could promote the proliferation and osteogenic differentiation of

BMSCs. And Ghrelin could weaken the inhibition of proliferation and osteogenic differentiation of BMSCs induced

by As,Os to some extent.
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F, B3R — IR, LiFEF2UR.
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1. 5. 6. TR LR E Z R, M2, 3.
AR B FE A 5 3 T =1 (P<0.05); BEAHTEZR 1. 2.
3. TREIMOGCEETC B % Z 5, M4, 5. 6 K1
W BE A8 35 5B % R R (P<0.05)(%2). 5As,0:41 1
B, AR 2RMPOLEE LR EER, M
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%1 Real-time PCR5|¥1F %
Table 1 Sequence of primers for Real-time PCR

BEA oA J71A] FHI(5"—3")

Gene 1D Direction Sequence (5'—3")

OPN NM_001009224.1 Forward TGT TGG TTT CTT CGC TGT
Reverse TTC ACT CCACCT TTC CCTA

ALP XM _027965561.1 Forward GAG CCT TTC CAT CTT CAG TT
Reverse GGG CAT AGACTT CAACCAG

RUNX2 XM _027959124.1 Forward AGC AGC AGC AGC AAC AGC AG
Reverse CAC GAC AAC GCA CCAATG

p-actin XM_004013078.4 Forward TCG CCG ACA GGA TGC AGA AGG
Reverse GCC AGG ATG GAG CCT CCG ATC

#2 MTTENEESBMSCseARIR A EE
Table 2 MTT assay was used to detect absorbance value of each BMSCs group

N Dago
f;j& X R ZH As,0: 41 Ghrelin 41 BG4l
Control group As,0; group Ghrelin group Combined group

1d 0.156+0.034 0.137+0.024 0.207+0.04 0.144+0.044

2d 0.367+0.023 0.184+0.007* 0.527+0.037* 0.319+0.036

3d 0.517+0.04 0.329+0.016" 0.861+0.033* 0.516+0.025°
4d 0.842+0.029 0.497+0.012* 1.278+0.058" 0.649+0.014"
5d 1.131+0.112 0.603+0.023* 1.266+0.063 0.786+0.018"
6d 1.312+0.105 0.685+0.034" 1.306+0.124 0.883+0.039"
7d 1.316+0.119 0.688+0.024" 1.307+0.106 1.159+0.056°

a: SR LA 2 5 B 25 (P<0.05); b: 5 As,0541 FL A% 22 57 5 2 (P<0.05)
a: significant difference compared with the control group (P<0.05); b: significant difference compared with the As,O; group (P<0.05).
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(P<0.05), 1 514 K OPNII 3R 15 KT i 3% 22 (K
1FIE2).
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Relative mRNA expression
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14K, ALP. RUNX2} 7 RKOPNIRIEK B3
W(P<0.05), T 5514 KROPNH Rk KT TL 5 % %2 57
kA 4LAE 557 R A8 14K, OPN. ALP. RUNX2H
IR T0 03 22 F(BI3 AT E4) . 5As,0,4 LA,
e HAE 57 R A 514K, OPN. RUNX2 K 514K
ALPIRIE K B 2% EiR(P<0.05), 457K ALP
[PZRIE KT 3 2 T (E3 R E4)

223 HELaREHH  RAERLGOIIE
VTR I, & s 7 S AR g, (25Xt

o

o o

o

o
&
S

a: 0 R4 b: As,0541; ¢ Ghrelinl; d: A4, *P<0.05, SXHRZAL LA 2 7 B, “P<0.05, 5As0:4 lLEE R B2 .
a: control group; b: As,O; group; c: Ghrelin group; d: combined group. *P<0.05, significant difference compared with the control group; “P<0.05, sig-

nificant difference compared with the As,Os group.

Bl MEESETIRATELMEMEAOPN, ALP, RUNX2 mRNAMRIA
Fig.1 Expression of the OPN, ALP and RUNX2 mRNA in different groups at day 7 of osteogenesis induction

Relative mRNA expression

0‘2$ o

o

(>

0
O
S

a: W B4 b As,0541; o Ghrelin#l; d: A4, *P<0.05, SX IR LA 7 B3, "P<0.05, 5As0:4 LEE R B2 .
a: control group; b: As,O; group; c: Ghrelin group; d: combined group. *P<0.05, significant difference compared with the control group; “P<0.05, sig-

nificant difference compared with the As,Os group.

B2 MBFSEUXRTEELEMFBOPN, ALP. RUNX2 mRNARIZRIA
Fig.2 Expression of the OPN, ALP and RUNX2 mRNA in different groups at day 14 of osteogenesis induction
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Relative protein expression

* e a
* mm b
151 N # o
m
1.0 1 #
* * *
0.5

A: AR ENE K B: AN RIAE . a: FHRAL; b: As,0:40; ¢: Ghrelin4l; d: BEA 4. *P<0.05, 53R 727 B3, "P<0.05, 5 As,0:4H

ERELETATE N

A : Western blot; B: relative protein expression. a: control group; b: As,Os group; c: Ghrelin group; d: combined group. *P<0.05, significant difference

compared with the control group; “P<0.05, significant difference compared with the As,Os group.
B3 mEFSFETRTELMEMFOPN, ALP. RUNX2 EHKIAKF
Fig.3 Expression of the OPN, ALP and RUNX2 protein in different groups at day 7 of osteogenesis induction

ALP

OPN

B-actin

A: AR ENIEE]; B: AN RIEE . ar SR b As,0:41; ¢: Ghrelinl; d: Bc&4H..

Bz R B,
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Relative protein expression
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$S

*P<0.05, SR L 2 F L3, “P<0.05, 5As,0;

OQ%

A: Western blot; B : relative protein expression. a: control group; b: As,O; group; c: Ghrelin group; d: combined group. *P<0.05, significant difference

compared with the control group; “P<0.05, significant difference compared with the As,Os group.
B4 BEFSEURTEHMAMFPOPN, ALP. RUNX2 EHFRIAKT
Fig.4 Expression of the OPN, ALP and RUNX2 protein in different groups at day 14 of osteogenesis induction
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EH .

W 52 & B, Ghrelin AN 7] LA fig i BMSCs ) 4
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(A)

B)

804

Area fraction /%

- 5% e fev x4 a b c d
A RG] B: W RGO B a2 FHEAL: b: As,0:4; ¢ Ghrelind; d: BE&4H. *P<0.05, S5 IR ELi 2 7 W3 "P<0.05, 5 As,05
M ZEFRE.

A: alizarin red staining; B: alizarin red staining area fraction. a: control group; b: As,Os group; c¢: Ghrelin group; d: combined group. *P<0.05, signifi-

cant difference compared with the control group; “P<0.05, significant difference compared with the As,Os group.
E5 SHEARGEITLER

Fig.5 The analysis results of alizarin red staining
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