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BE: BN WUKEZNETRENARTFERRERENBHEE R THRERALES LB INER, FE B SD
KB E DR B REAER, BREFAEERRRETARFASARERENESHERAAR THE., WEMAKRE
A, HE1T MTT 70 CCK-8 SER LU T AR RE S, S WA THREAR S TCP & 1T K MBERME, RJ5 6w fTHSE
FME, R EINHEY BMSCs ERISHAIFZH T ESREZMHEA B VP EEELEERZR 3 d GHBERENETF
BR4L(P<0.05), SU-BMABF BMSCs fEEEFRIFE T, MMM OD HE T MEHWR LA T LR, FRENRES FTH
BRI BMSCs J5 I M5 FH e 0 BB AL T BB R I BMSCs( P <0.05) ; ORI K A K RSB R B R K N B 6w FEW
TCP iR THAERAYRNT P TIRMA ERALNTE, WUTRAE/ FERE SRS LW EEMRENEAH T %
B BMSCs 3 RIS 4 F F BB kU BMSCs AT LW IR, FRER/ FRABKEAKNERER S, & STHRAHEMAN
BMSCs i3 58 #0143 {1 7] e FrAE 5 80 0 B v BB — 2 A e R i
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The comparison of the characteristics between bone marrow mesenchymal stem cells derived
from the mandible and the femur in ovariectomized rats
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Abstract: Objective To observe the proliferative capacity and osteogenic differentiation of the bone marrow mesenchymal stem
cells from the mandible and the femur of ovariectomized rats. Methods The osteoporotic model was established in female SD rats
by ovariectomy. BMSCs were extracted from the mandible (mBMSCs) and the femur (fBMSCs). Cell morphology was observed.
MTT and CCK-8 tests were performed to evaluate the cell proliferative capacity. Four kinds of cell sheets were fabricated and
transplanted into the greater omentum with TCP block for 6 weeks to evaluate the Osteogenic capacity. Result BMSCs from the
osteoporotic rats showed the lower growth tendency along with the culture duration compared to the healthy controls. The OD values
from the mBMSCs showed the higher proliferative capacity compared to that of the fBMSCs in osteoporotic and healthy group (P <
0.05). In vivo transplantation results of the cell sheets fabricated by the four kinds of cells also showed that the cell sheet of
mBMSCs could regenerate more periodontium/cemtum-like structure compared to the cell sheet of fBMSCs and cell sheets of
osteoporotic group. Conclusion  Osteoporosis could down-regulate the biological activity of BMSCs with time; and location-
dependence.

Key words: Mesenchymal stem cells; Osteoporosis; Ovariectomy

FREMEARENEARR, LR LHHL
e tF . S8 B H (201102501 M (5 T S BB AR R K 45 3% ~
* JEIRAVEH : {05 ,Email:franklinheyong@ tom. com 5% ,FZE?QD@*%E&‘&:%\%%EEO ’%’ﬁ%ﬁ]*ﬂ




hEERGERZRE 201745 A 23 F%E S5 Y  Chin J Osteoporos, May 2017,Vol 23, No.5 571

e EEEH THREYAEETANE R,
B BEE 3t [ T 48 i ( bone_marrow mesenchymal stem
cells, BMSCs) EHRII AR LW MAE THHEZ —,
AEEMNESTREARE KE B MHEELH
SR ALV RE RS TR P B AR T

KB FERHE R MR B R R o0 S E AR BB R
A BN R T B, 70 45 B V) P AR B AR DL 4
J5 & R B ¥AE (osteoporosis postmenopausal , OPM ) )
WEAMTL, AR VBB NEERY  F
253 IR IR B A X 60 B R ey 7 AR B R B b ¥
BT HMERY XMERFETURALETH
R B A S IR AR D) A ST NG T O A R
P B 7Y 347 6B A0 R B R UR B9 BMSCs 38 58 F
Sy ALBE S B LU BR 5T, B AE W R B TR A X O T
o B B L BT T 40 B3 PR AN LB AL R R IR

1 #HRMFE

1.1 SL&shyfsie

1.1.1 LRy BREMEERZ SD KK 40 R (1Y
THENEERE K¥HPHPL),18 w i, KT E
(160.12 +7.12) g, FFE&MT 3 EEN TR 1 w
Ja  BENL A 3t B4 R LI A, SC et AR M R
EIFE R REFHYREE R SHER,

1.1.2  SZB R & 0 %% . DMEM 35 3% £ ( Gibeo, £
H) ;AamBEFMuEFEY THEERAE) ;#
FEKAA (Sigma, 3£ H ) ; L-A E B (Gibeo, X H ) ;
Hi IR I B8 ( Sigma, £ H ) ;0. 25% JEE H B ( Amresco,
%£H);F 4 E K (Gibeo, £ H) ; CCK-8 & I L 77
& (BrEeayTRARAR, XD,

B TAHES (FM SW-CJ-1SD) ; B BE S 46
(R A 2R DG5032) ; — E AL B 15 IR B 44 (Forma,
£ ) ;BE.OHL(Kubota, HA) s 75 FLEEFF MR (Nune 22
7, £H);96 FLEEFR (Nunec A F], RH) ;BEH
ZBMELKBHEL((Olympus, HA) ,

1.2 X

1.2.1 HBREFRHRMRKREUNESL EHR
SD KB 20 H, 2 2% % P bk 22 4 R B IR A6 49 R
B e A, B SUIIT, 58 %5 R BN
BOXHAAX, REEERE, ddkK, WFRE
B 20 ~25°C, AAXEE N 40% ~70%

1.2.2 SRy :16 LR EBERRFMAE 10 w
BRI 16 REMEKRXRITM 4 HE 8 XAajl
ATFREURARFBEARE BRI THM. 4 H
FEERBAFHRALE,

1.2.3 KEBHERAENSELER RS
B W05 B 1 3 1) 35 % 25 O L K RUANAE R K R Al B B
BEFL R T 40 f (mBMSCs) F1B 7 A BEZE R T 40 1
(fBMSCs) , KRALSEIFEIZNR M T 75% LBz 10
min, TR TS FTHBE @G, RBTE, REG
B UIBOI A B, BHEEGREAR, ERKREM
s, B, Fl DMEM 3R B4 2 mL EH & KR
Erhve R PR EE.0CE P, 1000 /min
BOS min, FEEBEEEO2K Y 10% B4
175 A DMEM 35 3% 552 52 WCFT il 4 520 i 2o, 9F
BT 60 mm® B3 M+, 4xid, T 37 C,5% CO,
A H5 % 48 h, I BE 41 A BD & BMSCs, J& 1R 40 fa 46
LR 2 85% B BB MUAE R B F .

1.2.4 BEEEE T4 G FERE S

1.2.4.1 CCK-8 5256 - A IUASE —RARLUEAL
100 wL,2 x 10°A~/FLE B HeFh T 96 FLAR , & 4 4351
FHAMEE 1.3.5.7d il A CCK-8 % ¥ 10 wL/7.,
JEE 4 h B IS O E 450 nm BbROLE . $RAIE
¥ 3 FH CCK-8 R ) & B 28 TR B EAT .

1.2.4.2  MTT 43#7 5 PO 2 T 40 2 S 2L 2 x 10°/
FLE B AT 96 FLIE TR, %% 0. 2 mL/FLIN A 5
FW,37TCTF 5% CO, WA FELEEFHF 7d, mE#K
W #Esk6dBaARHERME6 ML, MA 20 L
5 mg/mL f{ MTT ¥, 4kEE 5% 4 ho EBRALAIEF
W FEW, BRI A 150 pL g DMSO, K& &
% 10 min, B8 45 & Y0 70 4 Rl AR . T EBRAG U AU &
490 nm P K 4b & FLW B EE (OD) , 43 5 LARS [8] 9 4%
AR, OB AR A AR AR T AR R T 4R o

1.2.5 BHEEFRTHREAROHESEABE
1.2.5.1 (KRR R BHECE S BRRES R HE
3 £t BMSCs B 1k 5 min, HE MBI R EE, U
5x10° MHES S EMR T EHRZ 90 mm HFRIL,
A 10 mL DMEM ¥ % % (& 10% FBS.50 pg/mL
FUIRIM AR ) b8 H B, E S E 10 d JFIF RN B
EERIE A BW , AGMEN AL A G EFEY R, RN
BB BMSCs B E AR Ao

1.2.5.2 AASMBELE A METHEMHE:4 B
SD KR 2% FE L Zo s, Be JEHKEE . H
FEh Y O R T KM, T E R
BRI S SR, 50 4 T4 EE RS TCP
BEHEBTHKN, EENITEE, A ME, XM
O, B 4141214 . WME 6 w ALFES Y, R BV RE
W) ,10% F8 /R DAKE 2, Wk, B Es, RIVBEK A
St YA HE Befa  SEEEE,
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1.3 SiitzEabs
K FH SPSS13. 0 % f4: XF S 98 #4847 G2 3 4 v
HITEREF ZHW.

2 #R

2.1 RUPEEREA KRR

A2 HEBEKXEE 4 BHRFARIHLE
SRIT,HERN 16 HXRELWNEEKRER 2w A
SEH N 37 + 8. 1g, RJ5 8w R &R BB % E R
BR BMD L X ER T 97% ,iEsL THIRI MBS,
2.2 BMSCs EAE ¥ WME

A ST B KB B B AA R AR A BMSCs 3
W RERBE , — 2 WG BE 3 i RJE DR E R L B 3%
HER, 4 HAREM6JEEBEHZEHETY
ik gk W A A AP T i)
F,ERE ZAE ERFYAIRL, 8d 50 Lk
TE 40 B 2 e AR AR T A, IRl BFE A R dE L
EHRBIZIMEBYE . 55 M E BMSCs 8] LI &
&% 55 BB MRS T BMSCs (4] 40 jd i B K 14 54
BERLABZER ERE 4 RARBEKS
1R B, T —KBIE.
2.3 4 P BB AL T T 40 M BE 1 O

SR A CCK-8 Bl OD {8, L AR FF AL & &
S B AREXT BMSCs W, 45 R BoR , B & 85 32 0
[ I, BMSCs S EHEA F B B R H
IR THE KRB BMSCs (B B E Y 8 5@
RRETHHAREEEHEZR (P >0.05),3d J53¥
B R FE U B B A8 TR (P <0.05) ;{8 )5 4 i
B U B A [6] 5647 5] 35 A8 BMSCs By OD & H 3 T
GitFER(P>0.05), FHAMRETHERE
BMSCs E BB T B THREREN
BMSCs(P <0.05), WA 1,
2.4 MTT 447

4 HAMAR EEWAEEFEITERD
N, EWEAERENEZGTSREMEH LK,
ld I EEYHELR LB ERITFEX,2d J5 &6 E
W ERBABERITY BX(P<0.05), Hit
AL B BB A XT BMSCs i 48 78 4 82 i) B A I (] 4
itk SIEMBE BMSCs EBEERIFET, 410
B OD A& ERHKR B AL T #ER, BRHER
RET A G5 5 & BMSCs kB 3%
P25 (P >0.05) ,48h J5 3 74 7 B 528 B AR T B8
ZH (P <0.05) ; 32/~ & BB #A X BMSCs F 3 58 7] B
REEFMNHEREW, LE1,

R1 OREER R R EIE SR 89 BMSCs (IR G (OD) A

Table 1  Optical density of cultured BMSCs in different location and bone condition

B & (h)
41 L
1d 2d 3d 4d 5d 6d
% 50 S B BMSCs 0. 143 £0. 008 0. 149 £0.013 0.237 +0. 005 0.313 £0. 023 0. 410 0. 007 0.471 +0.011
= 5B $L47 & BMSCs 0. 144 +0. 012 0.157 £0.010*  0.252 +0.007*  0.347 £0.015*  0.451 +0.010* 0. 507 =0. 008*
522 50 L5 BMSCs 0.146 +0.017 0.159 £0.014®  0.269 £0.010°  0.375 £0.024>  0.571 +0. 008> 0.611 +0. 009
S % 57 S 47 & BMSCs 0. 147 £0.010 0. 158 +0. 009 0.271 £0. 011 0. 380 0. 007 0. 580 +0. 010 0.610 +0.012

HEENRHAA LR, P<0.05; L 51 R BB BMSCs 5k £ 58 8 A& BMSCs H#," P <0. 05; 3 58 455 BMSCs 5 5 3 58 8147 % BMSCs

Fd%,° P <0.05; % 250 4 B8 BMSCs 53 59§45 % BMSCs H#%,® P <0.05

2.5 AFIRIR BMSCs 21 M A iy P B

4 SRR H R R G 5 2 1 P 3 1 BE AR BB B 5 R
THIM B A B A B AN 7 ~ 10 d, £ R4
BMSCs F) AR B LR If (] WS 48 TR 5 O 8L 4. 3h
BMEELR , AR E % T8 = R IT 46 5t 68 W22 21 4
R &b BE B G UTAR , AH XS T 75 oA 25 B0 L 40 BMSCs R
SrE RS BCE AR R T M R AL e
MBETRERLBEESR ., 4 # A B & A ) 4
K, ARAN R B 5 U , 40 Mo AR M AL RS 38 O %8 5F
R M RE 3 40 M AR SN E AR 15 A X IR
MM EMNE AR ETE, MR F e, A

HEABHERIAE, RBNEFEE FRLHE
E57 R YRR E R,

A MBI RMEBHEER, B BN BHE 6w
J& 7€ TCP # % T # 0 BN ¥ i M5 4L 5 T B A0
FHERANTE, UTRBE/ TRRESERESH;
EUIH Y BMSCs R HEAMA B KT E K, E
FEA—B0, AL 2 5 09 46 9 B 04 A B, 4R Sk IR
BMSCs £ 8 fit B SR ¥ BMSCs BAE T LI 8E /138 &
2 B9 41 47 B >k 7 BMSCs 48 %% %5 3k J8 BMSCs 41
AEFEHTERR ROV ESE, AHER
FER/FRBHEESENER(LE2),
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BN A5H Ok B 9 BMSCs BB 8 A 33 B i B 4L )
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IESE T BMSCs 43 4k # BE f9 IX B 1, 85 45 ok I 1Y
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