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(1. BAEE L (A ARTAENS FRER, A B 454000;2. LALFHLER, LA Fd 250014)

WE BN TR RIS 5 TR B BE ]8T T 40 i (BMSCs ) 34 58 404k 10 52 i LA A SCHLHI IR 9T . A3k REL 20
8 R BB BB A AT BB Sk B e S, 40 B AR B R 0T T 40 M, R R i 5 S 5 R W5 S 35 97, Kl BMSCs 15 5T 5 240 i
TP FR A4 5 41:A 41 B 41.C 4R D 41535 A 10,1 x10* 1 x10° |1 x 10* pg + L™" ¥ 998 K (leptin) , X
TR lepting MTT BEAGI 4 20 )i A4 40 B 3G S8 RE 77 , S22 ' & PCR A& I 4 2H 4 it v ALP .OCN .RANKL Tl OPN %
HRiE, R MU TFIES, 5R)5 41 M3R M CD44 F1 HLA-DR 3Rik &t B & W0, i CDy, Fl1 CD,s RiE 7 TR (P <0.05) ;
524 h BJAHEE, A 41 B 41 .C 41 .D 2 A% R ZH 48 .72 .96 h B ffL FE BE ) 1358 (P < 0.05) s 50T A1 AH L, A 2 B 4140 C
20 48 72 .96 h B2 M S FE RE 7 W E G TR (P <0.05) , S HZ B AU (RIS A BE 1Rk, 1 D 20 45 s o 240 Jf 18 5 i 0 U IR (P <
0.05) ;524 hif AL, A 44 .B 21 .C 41 .D 2 Fxt BB 4H 48 .72 .96 h B4 fifd H ALP ,OCN 1l OPN mRNA A%t 33k i F1 OPN/
RANKL HAES4 T8 (P <0.05) , H 2 SRR R RS 2 @i T = #a 35, 1 RANKL mRNA FHXF K5 B FEAK (P <0.05) , H 2 BKERT
(AR T AR a3 A 4 B 4 .C 41 Fn D 2 41 (A1 4H tk,48 .72 .96 h A 4 Jifd r ALP ,OCN 1 OPN mRNA #H X} 2% ik 5 Fl OPN/
RANKL [WAH:B 24 >C 41 > A 41 >D 41, i RANKL mRNA fEX} KLk E: D >A 4 >C 4 >B 4, &it leptin N{EH 42 )5
B BUBL A A BMSCs 22 ] 531k J5 BB R 4 M6 58 24k, HELA B MR | (R e B RO B

SRR - BAL s 422 s B 5 B Rl ) o T 4 s AL
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Abstract: Objective To investigate the effect of Leptin on the proliferation and differentiation of bone marrow mesenchymal stem cells
(BMSCs) in postmenopausal osteoporosis patients and its related mechanism. Methods 20 cases of femoral heads were collected from
patients with femoral neck fracture undergoing femoral head replacement. Bone marrow mesenchymal stem cells( BMSCs) were isolated.
The osteogenic induction medium was used to induce the culture. The cells were divided into five groups:group A, group B, group C and
group D were given 10,1 x 10>, 1 x10* and 1 x 10* ug - L™" leptin respectively, while the control group was not given leptin. The pro-
liferation of osteoblast-like cells were detected by MTT assay. The expressions of ALP,OCN,RANKL and OPN genes were detected by
real-time fluorescent quantitative PCR. Results Compared with before induction,the expression levels of CD44 and HLA-DR in cells
after induction were significantly increased (P <0.05) ,while the expression levels of CD90 and CD105 were decreased (P <0.05).
Compared with the 24 h,the cell proliferation ability at 48,72 h and 96h in the group A, group B,group C,group D and control group
were increased (P <0.05). Compared with the control group, the proliferation abilities at 48,72 h and 96 h in the group A, group B
and group C were significantly increased (P <0.05) ,especially, the proliferation ability in the group B was strongest , while the prolifer-
ation ability at different points were decreased (P <0.05). Compared with 24 h,the relative expression levels of ALP,OCN ,and OPN
mRNA and the ratios of OPN/RANKL at 48,72 h and 96 h in the group A, group B, group C,group D and control group were increased
and showed tendency to increase with time, while the relative expression levels of RANKL mRNA were decreased (P <0.05),and
showed tendency to decrease with time. Compared among group A, group B, group C, the relative expression levels of ALP,OCN and
OPN mRNA and ratios of OPN/RANKL at 48,72 h and 96h were : group B > group C > group A > group D, while the relative expression
levels of RANKL mRNA ; group D > group A > group C > group B. Conclusion Leptin could promote proliferation and differentiation of
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osteoblast-like cells after directional differentiation of BMSCs in postmenopausal osteoporosis patients. This process might be achieved

by adjusting the OPN/RANKL pathway , with time-dependent properties,and the optimum concentration.
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B 1 A 58 425 A, 2R (leptin ) J2 Hi i 17 4H 2153
) —Fp R 2R FERE R v A4 T AR
1M 55 S kol RERE AL 1) & 1 56 R ) A kg
F5 10, leptin 7EB Qb A48 2 R VR HT, 5 088 4 i
WA oA AT AR S L R YA G, B ek
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1.1.1 B4 kR VEHL 2014 45 3 —2014 4 9
AR S 9 e SR AR B (B D) A R T A
e B B AT I Sk B I 0 48 4 S B B A ok
GIARRAE: (1) % 60 2 LI 1 (2) 4 28 5 2
(3) BB E SE AT IReE S B4 (4) A | A
FIFHRURE X 2 M W5 ASC)  J1 B 30 v ( JE B 390 K e
F Ward =X ) H0 Y i % 8 (BMD) T i, T {61
< -2.5SD, HEBRARAE: (1) BT 25 B 2 R4 ™ 1)
RERRATAT 5 (2) BA S B A PR % (3) A
b R GEBIR 5 (4) 3 30 d YIRS i1 g
W . BRI 20 Bl N, AFEE 62 ~ 85 %1
W (67.7 £9.8) % . AT RIS (4R A
FRSTAT A Wl rp e = B AR B 2% 53 S e, 5 N B30T 5%
JE XI5 7 SR B AE R 1S

1L.1.2 XAAa g NEERWA LEFEEwER
FABRAF, DMEM/F12 35 35208 AR 4 115 Y18 B
[ Gibeo 2w, HUIR MR | i FEAK A | B-B R H il
¥ A 25 [ Sigma 23\, RREDEOEERIC B FE PR B
W % 41 1A CD44-FITC . CD90-FITC , CD105-PE il
HLA-DR-FITC 4 [ 25 & BD 2N w], MTT 4 Jifg 34 5
KA s AS 0 & A fE AR YRR A
], Trizol & RNA $#2HUA7 & 3 22 [ Invitrogen 24
A, W s o PCR ORI & 340 H K& S B A H,
BRPEWERR (ALP) B 581 (OCN) K% +-kB Z ik
AL R (ANKL) 5 #81H (OPN) KN 2 5]

Vs 535 i A T mIR A, 8 R 25 I
Bl A HAS Olympus 2], FACSCalibur 3 20240 g%
W4 F 3¢ E BD A #], 680 U EAR{L I FH 35 [E Bio-rad
oL 9O E B PCR AV A 3£ E ABL A H]

1.2 Hi&

1.2.1 BMSCs 4 & Ae3z . BUTICE LB AR )G
JBeE Sk, 7 TC TR 2 AR T F R IR Sk DD
XYL JC b AR B K S A2 o sk, R P 42 R A B
O ot B RE ) TR AT 43 B, 4R 15 BMSCs,
T 15% JiG 4 103G /9 0% DMEM 35 33 3 p ) F
37 °C 5% CO, fHil 3724 h A7 AR 3%, o 2
Jafh A5 B ik 2] 80% LA LA, AP AL AR 3%

1.2.2  # % BMSCs @) B A m i nfe3s i Bk
55 3 fRIEFRI BMSCs L, filt & 2 50% B}, 5 B,
BRI (F 10% I 4 107 /) DMEM 35 523 |
PURIMAR 50 mg « L' HbZE KA 10 nmol - L™' B-
B2 H M 10 mmol « L77) 3535 FFE0A SR 75 ~ 7
d J& , VS A I8 mT DL A B R 4

1.2.3 BMSCs # $97 /& t ek @ 4 R teml 43 5]
TS5 B BMSCs, F & 0. 125% [ F1 0. 05%
LM TR A TE A SE & 1% 4= s A
R0 B R % o YOGS A M 2 R AR & 5 < 107 LY
53 B B P8 5 AR 0 B SE B e B v BE LR CD44-
FITC . CD90-FITC . CD105-PE i1 HLA-DR-FITC jifi
A4 CF#EEHEE 25 min, FITC 5 PE FRic i R %
JEERE G (1gG) 1E Ry B XF BE 2, B 2 6k 2% v ik
(PBS) Pk 3 vk, I A A ASGEEA TG D, ) FH
SR 6 Y, R CELL Quest 33X 44t ff 2 I Bt )5t
ARG BT T M o

1.2.4 oy AL FESRFE9 ~10 d B8
LSR5 A 4 A 10 wg + LW JEAY leptin;
B MA 1 x10° wg « L™ ¥ EE lepting C 41 A
1 x10° pg « L™ HBEAY lepting D 41 A 1 x 10*
pe + LTHREERY lepting XF FRZH . AHNA leptin, 4k4E
FRAE R 40 M R 43 G BE AR KB, S8 B 22 5 5
(e

1.2.5 MTT sAem &40 B AR am Je 38 i 4t 1 B
B A EB W BE A K A AN, 3R T 96 FLAR Y, 3
BN R 5 x 10°4/FL, 530 T4 24 48 72
96 h B FEAFFLIMAME ] 5 ¢ - L7 B MTT TAER
10 pL, 98 5 h, 58 B3, BALUIMA AR 0. 12
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mL, 5% 10 min, 74345 5, FEEFRIL T 490 nm
S 5 A% LI DG BE AR (A D) , EEAAG I 3 ¢, ety
(I

1.2.6 FEF# k523 PCR #4Am &40 2 e & ALP.
OCN RANKL #= OPN X B &5 HU& 4L ICH 3+
P48 A 200 T, o A 200 i 2 o v 4 A, A Trizol L
RNA $2IBG G0 4 M 4 RNA gEFT 8RB, I %5
M FEICEE XT3 RNA 0B SE AT, B A/ Asge
=1.80 YE R AMEAE o FHE S S &0k B RNA
W SRR B4 ¢DNA, DL ¢DNA H#iHz , B PCR
A & 1T PCR, & 519 NS F5I L3 1, PCR
2 25492 °C 1 min,92 °C 30 5,58 °C 30 5,74 C
30 s, LT 40 WAHEIR, AR AL 34 3 AT
R AL, FH 27220 X 4% 40 40 Jfl v ALP  OCN |
RANKL i1 OPN JEPR X Rk i b 475007 SEH 5]
YIRS 1,

x1 EESIMF5

B FFHI(5" -37)

ALP - : CCACGTCTTCACATTTGGTG
% : GCAGTGAAGGGCTTCTTGTC

OCN % : GACTGTGACGAGTTGGCTGA
% : CTGGAGAGGAGCAGAACTGG

RANKL 3% : AGCCTTTCAAGGGGCCGTGC
T : GGGCCACATCGAGCCACGAA

OPN ¥ : TTGCAGTGATTTGCTTTTGC

% : GCCACAGCATCTGGGTATTT

1.3 it2JE M SPSS 21. 0 St Ak i+
AT B, T BORSR T % £ 5 ok, BMSCs
75 A AR PR SR AR A EBER IO R ¢ A
5, AN [ R R e AR FH A2 00 B 1) T 22 00
r, AL 18] 9 A HL R ) LSD-t K, P < 0. 05 Oy 22 57

AR
2 %R

2.1 FIERMBEUWRER HLBMSCs REIE,
Big® 3 d ] DL ARt KRIE 2 e, vk 2R
K7 d U AT U 1 52 A0 T S Ak HE
B, SRR AR K, I Bl 200 10 B 1, MR 72 AR I
(P TA) 4R BMSCs A= KRB G218, 75 14 d 40
JR G A T Ik F) 80% oAy s A AREG R4 3 AU,
IR M5 5 ~7 d J& , 55 40 AR R K
MR, S AR, M R HLA T — M, 2 1
A SRS (F1B) .

A. J5ifX, BMSCs
1 JRHK BMSCs R E (5 53 4 B B 4 B i SR WL 22
(& R4 x 100)

B. i R4

2.2 BMSCs BFERIRHAMEREMERETL i
AR REASCARS I 235 2R R, A L T S0, 5 5 5 2
Jfi 221 CD44 1 HLA-DR ik B 10, i CD90O
M CDI05 Ribfw PR, ZERAGRITHE L (P <
0.05), W32,

&2 BMSCs BFSRIGHEMREMERIEEN (% % +5,n=6)

i) CD44 CD90 CD105 HLA-DR
HSHT 8.07£1.14 94.34 £2.98 88.24 +4.76 2.97 +0.48
HEE 33.52+2.68  9.21+1.05 41.35+3.58 14.35+1.17
ol 29.208 66.208 21.661 27.994
P At <0.001 <0.001 <0.001 <0.001

2.3 RENEHFMEMIGEENLLE MIT LY
/N, 524 hFAHEE, A 4B 41.C 41D ZFIx IR
48.72 .96 h I 4O FE BE S K aR (P <0.05) 5 5
XFREZHAH L, A 2H B 411 C 44 48 72,96 h i 4 Jifd
WFERE T WA (P <0.05) , JuHJE B 4fie 78
AE IR, T D 445 I 5 20 O A A 0 IR (P <
0.05), W33 K 2,

®3 AENRZEKEHEIIETERES/ (A (. x+5,n=6)

215 24 h 48 h 72h 9% h

XHEZE 0.22+0.07  0.31 £0.06 0.37 £0.12° 0.46 £0.13"

A4 0.21 £0.06 0.38 +0.08% (.44 0. 1134 0,58 £0. 123

B4 0.19£0.05 0.56 +0.10%  0.65 0.00"  0.83 +0.11**
(o] 0.20+0.07 0.45+0.07"  0.51 +0.08"  0.66 £0.09%*
D4 0.18+0.06 0.24 £0.06®  0.30+0.10®  0.39 £0.08"

4lin) FAH, P {H 196.284,0. 000
IF] F ARG, P 42.671,0.000
I F AR, P AH 19.275,0.000
)¢ IE 2 % HF 0.429

TE 5 R4 24 h A EE, P <0. 05 ;5 [k 5 % AL A PP <
0.05; 5[ & D A, P <0.05; 5RIN & C A, P <0.05;
SEm & B 4, P <0.05,
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2.4 HAMEPARES R ALP,OCN RANKL 70
OPN EREFRiLLLE 524 hifAHIL, A 4 B 4 .C
ZH D ZH A A ZH 48 72,96 h B4 fifs b ALP , OCN
F1 OPN A1 %f %% 3k & F1 OPN/RANKL VA8 ¥ T+ &5

(P<0.05), H 5 30 [ B[] 4= % 128 7 Tt v a4, i
RANKL AT FIR G REAR (P <0.05) , H 5 P Fh B
[ HE RS R R AL R s 55 X R AR L, A 4 B 41T
C 2H 48 .72 96 h W 4f ffl 1t ALP . OCN Fl1 OPN FH %t
Fik 5 M OPN/RANKL HAE YT+ (P <0.05) , 1M
RANKL mRNA WIFEAK (P <0.05) ,D 4 48 72 .96 h
B4 il ALP . OCN F1 OPN A8 % 32 ik 18 1 OPN/
RANKL FABESAFEAR (P <0.05) , 1fif RANKL A%} 321k
I THE (P <0.05) ;A 40 B 4H.C 4151 D 4 4 [q]
FHEE,48 .72 .96 h W} 4f il ALP . OCN F1 OPN AH X%}
Fh I OPN/RANKL WAE: B4 >CH >A 4 >D
20,1 RANKL AHXfEKikF:D 2 >A 4 >C 4 >B
4, W4,

*4 HEMPHPARER S ALP.OCN RANKL 71 OPN B EFRIXLLE/ (F+5,n=6)

415 ALP OCN RANKL OPN OPN/RANKL
Xof B 20
24 h 0.29 +0.08 0.31£0.09 1.72 +£0.10 0.49 +0.09 0.28 +0.05
48 h 0.39 +0.10° 0.43+0.11° 1.62 +0.10° 0.65 £0.09° 0.40 £0.09*
72 h 0.47 +0.12° 0.48 +0.08" 1.58 +0.09° 0.69 +0.08* 0.44 +0.11°
96 h 0.56 +0.09* 0.57 +0.13* 1.51+0.11° 0.74 +0.11° 0.49 +0.10°
A2
24 h 0.28 +0.06 0.33 £0.08 1.72 £0.09 0.51 £0.12 0.30 £0.07
48 h 0.42 0. 08" e 0.46 £0. 07" 1.54 £0. 10 0.69 £0. 10 0.44 £0.06"
72 h 0.47 £0. 10 0.51 £0. 11 % 1.59 £0. []2ede 0.76 £0. 12 0.48 £0. 11 e
96 h 0.53 £0.07%c 0.60 +0. 09 1.50 £0. 08de 0.80 £0. 11 0.53 £0. 09
B 41
24 h 0.29 £0.07 0.34 +0.09 1.71 £0.08 0.52+0.13 0.30 +0.06
48 h 0.51 +0.09" 0.54 +0.08 1.49 +0.09" 0.84 +0.08 0.56 +0.08"
72 h 0.64 +0. 13" 0.58 +0.09 1.43 +0. 10" 0.88 +0. 14 0.62 +0.09"
96 h 0.72 £0.08 0.71 £0. 124 1.37 +0.08 0.93 £0. 10 0.68 0. 10
C
24 h 0.27 £0.05 0.32+0.07 1.73 0. 11 0.50 0. 10 0.29 +0.05
48 h 0.46 £0. 11" 0.50 £0. 13 1.58 £0.09 0.79 £0.07 0.50 £0.09
72 h 0.52 0. 12 0.54 £0. 12 1.48 £0.09 0.81 0. 11 0.55 0. 10"
96 h 0.61 +0.10™° 0.66 +0. 13 1.42 +0.07*° 0.85 0. 13 0.60 £0.07
D4
24 h 0.30 £0.06 0.33£0.07 1.71 £0.09 0.51 +0.11 0.30 £0.06
48 h 0.36 +0.07* 0.40 £0.06™ 1.67 £0. 12 0.60 £0.08" 0.36 £0. 11
72 h 0.43 £0.09* 0.45£0. 11" 1.63 £0.10™ 0.64 £0.09" 0.39 £0.12%
96 h 0.51 £0. 11 0.52 £0.12% 1.56 £0. 11 0.67 £0.07™ 0.43 £0.08"
2HIH) F{H,P {4 115.178,0. 000 92.752,0.000 134.183,0. 000 81.384,0.000 98.178,0. 000
B i) F A, P 508.373,0. 000 386. 154 ,0. 000 608.390,0. 000 443.818,0. 000 367.195,0. 000
ZH FAH,P {4 30.226,0. 000 18.396,0. 000 24.172,0. 000 16.261,0. 000 15.682,0. 000
B () A 1F 228 HF 0.417 0.505 0.396 0.472 0.534

5 A4 24 h HEAIEL, P <0.05 5 5 [l X BRALAR HE PP < 0.05; SIFJES &1 D 414 HG, P <0. 05 5[] A% C 4L HE, P <0. 05 ; 5[] i

MBI, P <0.05,



2 # B 5 Anhui Medical and Pharmaceutical Journal 2017 Jun,21(6)

- 1053 -

3 iig
leptin 2 FH i 177 20 6L ™= A6 1 — b )9 0 I 0 3R
T R A AR B b k4 B R T
Scheller 25 Fi| Fi] i 955 75 5% Y 19 77 XA leptin 7F
BMSCs it 33K, KL leptin 1] fE #F BMSCs [] il B
ML, B EE 2 N ALP 4 & 55238 1. Khanmo-
hammadi 257 5% % B leptin X} A\ BMSCs ) ALP
MEE RN FRIEEA LIMMER. leptin fi£ #F BMSCs
] B4k 8 ELARHL I T B 5 BMSCs 76 1B 401k
FEFEA leptin 3%k ik A 1, IR AT AE & Ah P
leptin 15 leptin A2 {25 4 T 0T AR AH G A5 5 30 %
(ln JAK-STAT {5 5 i %) 45 60 [\, #F 583k
921 leptin X} BMSCs 14 7 /F 1 TG W B8 00, {00
XoF B A AT B S AR G AR A, 42 7R leptin I 20 i
SAREAE T B MO A O . MRAh s e,
INE I B A 9 N B R ARk A BMSCs, 28 A A 85
Fr P IR AR RIS TR BT A 10° ~ 107 40
B g, Holif S siE i, #2778 BMSCs 1
R —Fh LAY AR T AN, AR B R IR 22
BRANERIN . Zheng 45" ] FH T 41 N5 7 4% leptin
FEPR 5% YL B 0 i B K B BMSCs & 3R, leptin 3 323k
SR B TR A 1Y BMSCs A= 7ERE J7 , (] 1455 i
ML B REGER BT B R AR5 25 i i X AT
JRE Sk 48 1) 40 6 I TR A 1) R TG R A
A2 BeE Sk v BMSCs 3537 & B, leptin 2Z {& 4776 T
B 4 P 52 ) AR g BMSCs £ leptin i3 ] {2
BE o A TE I BB i Prim AT I E Sk B
2 25 I B T B A L P B Sk TR BMSCs, 15 3R fe
25 SCHR [ 14 10095 2075 5 5 ) i B 40 B 434k, 151
B R EEWE R, 25 55 BMSCs 2 3 Al i+ 4
JROFE 285, T K 200 A SRS T &85 SR 0k — 28 o, M LT
VS0, 5 5 40 I 3R TE R B AN PR R AE P B R
CD44 1 HLA-DR # ik & 2% 10, i BMSCs $54F
PEHLIE CD90 1 CD105 ik &8 F &, vk —HiF 524
W55 BMSCs KA T i AR i1k
Ao o, 524 h BfAHEE, A 41 B 2 .C 4,
D ZHFIXHARZH 48 .72 .96 h B 4 i 3 4 e ) 353 5
(P<0.05); 5XFHRZAAHIL, A 241 B ZHF01 C 41 48,
72.96 h B G A AE T i E SR (P <0.05) , L
J& B AR IR AE Jdeii , 10 D 245 A5 41 i 6 5 A
FIMFEAL(P <0.05) , 56 B leptin ] il 3 ol 15+ 40
JO 35, AHAG A fa) AR AR | 2 i 1Y) leptin )45
T AN 58 . ALP 2 20 M 5010 B A s i
BE NI EEAREY' , OCN J& B IE Ji ot 7 o 5 4%
PRV ABFSE B, 5 24 h AR E, A 41 .B 4. C

ZH D FT AR 2 48 72 .96 h B 4 i i ALP . OCN
mRNA AHXF #5575 (P <0.05) , H 2 KGR
()RS W T s ka4, A 4l B 41 .C 411 D ZH 2 (7]
AHEE ,48.72 .96 h B4 ALP \OCN FHXT 3Rk 5
B4l >C4l>A 4 >D 4, Ui KE# i Rl HERS , 4541
BCERE S Y Hg 9 H leptin 0] & 2352 W0 B0H IS AR A7
P ELMR B Ve B Ak R D R B R . ATk,
OPN/RANKL Z Gt 1€ B A i 1 FH Aok bk 27 21 il
JREM, OPN & —FhiF 2K, & 3R 38 T BUE 19 1
Hanf T TE 4P 5 RANKL 545, i 40 1 5% 15
Yl 321 RANK 55 RANKL ({454, DT 4m i 15 4n
JL 19 B A AT 404K T OPN/RANKL %5k g BB 9%
IR W 3 25 - A AR o A IS R, 4% 4
BEI [ IESE , OPN 33K 5 1Y Ji RANKL %35 1 9
>, OPN/RANKL W) FARLHG 1N, 3X SR AT leptin 7] GE 38
1L OPN/RANKL 38 [ 10 2 $508 i i 40 i oK 1
HagE AR BB K, (8 A BF 58 08 & B, leptin 7E 1 5
OPN/RANKL 38 % B A7 e A 38 I Wk B2, ok ok v
RIS BE KA T KM AT TEH .

ZE LTk, leptin R A2 ifF 446 28 5 B 3 A 9
BMSCs 22 [1] 434k 5 5 FF 40 AL 384 5 01k, % 72 ]
REIE 1 P81 OPN/RANKL 3 1 SE 38, H E A B [A]
WA AP B LR B, (HLBR T AR 52 SR AR M S 50
T— ¥ s g U — BT leptin ZEALIR
XPEACHHR AR L i, DL o e 4 22 ) i
B LR BT IR PR R & o

&% 3k
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