T BRGNS 20194 4 A5 25 B 4 Chin ) Osteoporos, April 2019, Vol 25, No. 4
Published online www.wanfangdate.com.cn  doi:10. 3969/§.issn.1006-7108. 2019. 04. 001 421

- e -
it R 85 XoF /) B i [E] 7 o 48 e 0 A A A 5 52 Wikl

X AR A EAE
L KB BE AL RIS 2 e W (S ¥ 410219
2. RIS EE B WA KT 410013

hESZES. R394.2 XRAERIRAG: A X ERS . 1006-7108(2019) 04-0421-05

WE. BHW WA F R E ) B BE 45 (calcium sulfate, CaSO,) Xf /) L& 88[8] 3¢ F& T 40 MY ( mesenchymal stem cells, MSCs) 234k
FIER R W, RN CaSO, R-HBEE WML . FiE &/ FUEHE MSCs, 236 4 i A= < I 48, 3740 A IR ik 8 10 CaS0,
XA B AE 9 M, A qRT-PCR 7 A PR CaSO, 1 A 9 BB AH 2¢ 22 Bl Osterix B FHIME SR R B, 8 A HBR S 8 A
TENGHEBE AL SL B, PRAK CaSO, XF MSCs IT BB MM, &R PIRE (0.8 ¢/L) R (0. 1 ¢/L) B CaSO, XF 404 KT
RS, B (1.5 g/L) 19 CaSO, $H T 4H B IS A5 PR BN CaSO, TEMEMT 1~4 dJ5, BEFR S T MSCs fig £ A
Osterix Al P52 89 335 , WV BACHE T ANMIE RS W B (1.5 ¢/T.) B9 CaSO, LT ME] T MSCs MU TR, it —EWE
1 CaSO, BEHZ 15T MSCs BUG 434k, fif MSCs 20 fRIT R 68 383k s A Al M Al P BE R AT B RE iR R 22—
KRR BRERAN ;A T4 R e AR

Effects of calcium sulfate on the differentiation and migration of mouse bone marrow
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Abstract: Objective To study the effects of different concentrations of calcium sulfate ( CaSO,) on the differentiation and
migration of bone marrow mesenchymal stem cells (MSCs) of mice, and to discuss the cellular mechanism of CaSO, in bone repair.
Methods Bone marrow MSCs were isolated from mice, and the cell growth curves were drawn to evaluate the effect of different
concentrations of CaSO, on cell growth. After CaSO, treatment, the gene expression of osterix factor and osteocalcin was evaluated
by qRT-PCR. The effect of CaSO, on the migration of MSCs was evaluated by wound healing assay and agarose spot experiment.
Results The medium concentration (0.8 g/L) and low concentration (0.1 g/L) of CaSO, had no significant effect on cell
growth, while high concentration (1.5 g/L) inhibited cell proliferation. CaSO, of the medium concentration significantly promoted
osteogene (osterix and osteocalcin) expression and cell migration after 1 to 4 days. In contrast, the high concentration (1.5 g/L) of
CaSO, inhibited the differentiation and migration of MSCs. Conclusion At certain concentration, CaSO, induced MSCs
osteogenesis differentiation, meanwhile, the migration ability of MSCs cells was enhanced. The appearance of osteoblasts may be
one of the reason for the enhancement of cell migration.

Key words: calcium sulfate; mesenchymal stem cells; migration; bone regeneration

B2 45 ( calcium sulfate, CaSO,) 2 7 £ 1%
A BRI B R ARz —, D 100 421,
CIRAE RN AT RN 11104 ¥ S R = A o N

HEETN . BRARMSES(31501152) ; #im4 AT ESR
B R4 (B2017042)
* BIEIEE . HEE ,Email:joyandwork @ sina.com

By, BB T CaS0o, M T B EA FEA L
P B , CaSO, "5 405 1L A 4 b1 R 78 WA A S W e 1,
BT E SR, KRS RN S B E
B3 AR P AR B AR W R RE AL L Walsh 21050
7, 7E CaSO, Ml i #2 i 7= £ 1) pH (B FE IR & T 3K
FIAR B AR 25 & 4 (3 (BMPs) . LA A 1R
B 4R, FE CaSO, 36 I B 3R 3 I T AR



422 o R 2

2019 4E 4 H45 25 4% 4 4]  Chin J Osteoporos, April 2019,Vol 25, No.4

o BT, CaSO, BB AN 4 4H il AL 1 A 531 B
A4 ERE S

A, 2 F % 8] 38 R T 40 B ( mesenchymal stem
cells, MSCs) #Z R 76 JBi 5 B SC28 b, PR R i 7t
KNG BB AT AT . EHEER, Y RA
A MSCs (4 [l 25 B SCBRAE D X B 2H A7 3] B Bk
P HAZ Y R AT DM B 5 0918 E 4 Mk A
B, MEAEPEFEERNRS 255, Fit,
A IE B B R & R A A A i 8 3R 8 s R T
CaSO, X MSCs pU® 454 FIiE 4 B 1 i B H/E T,
0 L A IR R, R A B I R S R A TG 4 M R RS
HH 8] 2 SCHE AT BE T o

1 5 F*®

1.1t

1.1.1 s2E3h%). SPF & KM /N, M ,6~8 A,
TREE (28+2) o, IR TR R IR LRSI A PR
Al f A, RV BE BRI O AR RS ) R 3R .
L1.2 Seufles: @A (BAREEAF); qRT-
PCR 7347 ( Thermo Fisher 2% &) ) 78 Ifl HE B= 2 B 2k 4
BLEE B T

1.1.3  SZERF . TRIzol(Invitrogen 2% &) 5 B AR
T 553 ) & A1 Tagman ££ 41 ( Applied Biosystems 2
) 5 CaSO, ByoR (W JiE (Sigma 22 7)) .

1.2 J5k

12,1 % CaSO, W1Jhe B %6 04 4005 96 41« CaSO,
B 0.1.0.8.1.5 ¢/LEET 0.1% B JiK/PBS
L e R E A, & 70 um FLAR W UEAS T
g, RE AL, A& CaSO, 1 0. 1% W] &/
PBS ¥ L4 55 SR AR X B, 28 b S Y 8% 5 L
1 4 CHRAF

1.2.2  MSCs By43 8 R 55 o /N BRSE 56 7™ # 8 ~F <
VR 2 B Bl W 92 4 0 A8 3 4% B E AT o g /DS BUJRR
J& , LAPER SUHE G F R A0 28 U IR B AR . BT &
PN OG5 3k, T 85 % B8 40 B ob i, 1] DMEM (&
10% Jifi 2F 1L 2 mmol/ L 4+ 2 B B 1 UL ) X 4 Jfd
TR AR . 3 d JE, B R R, 2 R W EE Y 4N A
W25 B AN ML TC A B 809% B, 22 6 2 11 T AL U 1%
,2~4 AU TR gL Si

1.2.3 4 Az il e TOW 300AE 4 01 06 40 i 28 A 7 1
TAGSE, L 6x10°/mL {49 40 il 2 & 82 0 T B 2 bk
AR AR E CaSO, /WK i 24 FLAR RN IR 24
Tl ¥'8 6 AT R A . M E B imiEg s,
B R AT A0 LR, 23t 10 d, 38 B 7 4 G 15 40

Hi0 5 22 1 20 A R R
1.2.4 qRT-PCR 73 #: MSCs 1E 5 A i . b AR Z
CaSO, RBE 55 9% 1.4.7.10 d 5 £ 40 M,
TRIzol i | % & RNA, 173600 B #E 4T RNA 2 &
GIMT . 4 MR AR B SR R A U WY, X Al 4k i
RNA 347 [ 5% )5, B4 RT-PCR 4 % 4k & Al 50
ng [ cDNA, R MRER B 2 IR, T Osterix K 1
A 45 2 (Osteocalein ) 4 A #R4F \.GAPDH fE NS
Xf kR R B AT € B . M X ' B fold
induction DA#R#EAL B F IR .
1.2.5 RG0S5 70 B 40 ML #8 - 4% I8 2 25 S0k
(81447, 7EWIKE/CaSO, AL HY 12 fLAR H4E RN 1
mL % 2 6x10°/mL MSCs, 85 % EHI ML & . 2
J& , BB B4R MR /D 3k tip Sk (0.1~ 10 L) il
JRIE , G FR I ER R Uk AR BRI v RO AL . k& I
Fr 48 h, AR I B R Bt sk A0 K RS S, R
Tmage] A MR GIARE . LI EL 4 K.
1.2.6  BREWEBETE 4 87 40 M 10 8 - 4% B 2 2% SOk
L9 JHEAT o AR BIRHEA T PBS, il 8 1% 5 bl
WL ARG R R BB R AL 7E 15 mL Y
Eppendorf 11045 FH T A 100 L Bl Ak A4 1% B Bl
W, FIRE 100 wL PBS 5 0.2.1. 6.3 g¢/L Y CaSO,
VW, LR AW E N 0.1,0.8.1.5 ¢/L, ZHEE SR
6 fLAR B RA 2 pl BEA, — & CaSO,,— 11
A4 CHEMR 10 min, MSCs #E47 588 A B 1k
JG B 6107 A4 [ 34 59 45 Bl 76 5 A7 5 500 15 37 1L
o AN 24 h 5, 4% Z R BEEE 78 W%
Bi TR R Image] BC0F 23 A BE 5 X R R AU R
E. EREE 2R,
1.3 Giilaabm

i {1 SPSS 10. 0 &K F 1Tt B W R G, £ A
AR AT £, P<0.05 WEREGRIT¥E L,

2 #R

2.1 CaSO, Xf MSCs 2E K £ i 52 ma

VITE M O 4 py K th 2 R, & 413
TE5 6~7 Kt AFEG W, CaSO, Ik Wk JE 4 40 iy
A K ity 4 R T B ZH A AR, MSCs 38 5 R 52 # CaSO,
0, B R E CaSO, YA K ZE L3~
10 d yE IR FHMA , A K& T2, WA 1,
2.2 CaSO, Xf il B Z B R IE 0

AR CaSO, WREEVEM T4/ 1.4.7,10 d )5,
EF M e /& RT-PCR WUl € 1 & 2 Osterix A ¥ F
HAERRIK, ME 2 A K 2B iR, FkE 0.8 g/L



FEE RGN ZeE 2019 4E 4 HE5 25 %5 4 3]  Chin ] Osteoporos, April 2019,Vol 25, No.4 423

197 - 1.5 g/L group
o= 1.5 g/L group
17F —— 1.5 g/L group
~ o~ control
—
£ 15}
=
st
5
(5]
B 11
53
i}
E 9}
z
71
5

0d 1d 2d 3d 4d 5d 6d 7d 8 9d 10d
B 1 Rk E CaSO, X4 A K 5 m
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Fig.3 Effects of CaSO, on the migration capacity of MSCs detected by wound healing assay ( The images above are

before the migration, and the images below are after the migration )
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