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WE:BH IR MO ZEAER-1 (GLP-1) X} 2 BORE R (T2DM ) A B A 8] 78 51 40 (BMSCs ) it FUSUNS 20k i1 F
ik B 20 2 SD K RIRRIHLECE 200 M IE T 41 & T2DM 40, 40 10 2, m IR R 35 14 A B SR 3 2 (STZ) e
SR £ T2DM AR BR , SR 0 85 15 55 1 7 R BRI T2DM K B BMSCs, 3R TR A M AR S B 4 . Bl 1E 0 K B BMISCs
S RIEH KE BMSCs (IEF41) , IE# K B BMSCs+10 nmol/L GLP-1(iE# 2H+10 nmol/L GLP-1), 1E % K Kl BMSCs+30 nmol/L
GLP-1(1F# 4 +30 nmol/L GLP-1), T2DM A5 %1 J il BMSCs 434 T2DM #5 #1 K B, BMSCs (#4020 ) , T2DM # #1K fL BMSCs+
10nmol/L GLP-1 (B2 +10 nmol/L. GLP-1), T2DM 4 K E BMSCs+30 nmol/L GLP-1 (B2 +30 nmol/L. GLP-1), #4540
AR A A B R Tl (ALP) 36 M B sillg B bl . 53R 43 B35 K L BMSCs AL 2 2740 Y sl K ARIE , /% N 1T L 1~2
Ao WA A 285 5 B 1 4 R B AR TR 2 R BB BMSCs 34— PR, A3 i . S5 IE 4 20 (2.8120.04) H#R, 1IE % 41+10
nmol GLP-1(4.92+0.07) J 1E# ZH+30 nmol GLP-1(6.76=0.02) ) ALP i 7 , B HIZH (3.54+0.09) ALP 3E PEFEAIL ; SR 2 L
B BRI +10 nmol GLP-1(5.11x0.10) A5 AIZH+30 nmol GLP-1(5.80+0.17) ) ALP i #: T+ (F=123.56,P =0.000) . S1EH4H
(0.46+0.05) 4% , 1E % 2H+10 nmol GLP-1(0.5320.05) X 1E % 2H+30 nmol GLP-1(0.64+0.02) (% OD {& Tt , #7140 (0.09+0.01)
OD (A ; SHRIL] F A, BERI41+10 nmol GLP-1(0.16+0.03) XA A4 +30 nmol GLP-1(0.33+0.03) i OD {E 7155 (F = 18.39,
P=0.001), S5iE%£(0.29+0.05) H%% , IE % £H+10 nmol GLP-1(0.16+0.05) K iE % 2H+30 nmol GLP-1(0.09+0.02) Y OD {4
%, #5120 (0.6620.01) OD (B TF 5 5 S8 2H LA, A 514H +10 nmol GLP-1(0.4320.03) F2 A5 #12H+30 nmol GLP-1(0.34+0.03) 1
OD {HR#MIE(F =29.41,P=0.000), £ GLP-1%f T2DM K BMSCs AU L A e dEVE R, % g AL BAT Skl /E H .
SRR IR 28 MIBTTANN;  BRE MR- BeE ik BIRSME; KB, Sprague-Dawley
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Abstact: Objective To explore effect of glucagon-like peptide-1 (GLP-1) on osteogenesis and adipogenesis differentiation of bone
marrow mesenchymal stem cells (BMSCs) inrats with type 2 diabetes mellitus (T2DM).Methods Twenty SD rats were randomly
divided into two groups:normal group and T2DM group according to the random number table method.T2DM rats was established
by high-fat diet feeding for 1 month combined with streptozotocin (STZ) injection.BMSCs of normal rats and T2DM rats were isolat-
ed and cultured in primary generation,and BMSCs were identified by flow cytometry.Normal rats BMSCs were divided into normal
rats BMSCs (normal group) , normal rats BMSCs+ 10 nmol/L GLP-1 (normal group+10 nmol/L GLP-1) , normal rats BMSCs+30
nmol/L. GLP-1 (normal group+30 nmol/L. GLP-1).BMSCs of T2DM rats were divided into BMSCs of T2DM rats (model group),
BMSCs+10 nmol/L. GLP-1 (model group + 10 nmol/L. GLP-1) and BMSCs + 30 nmol/L. GLP-1 (model group + 30 nmol/L. GLP-1)
in T2DM model rats.After glucagon-like peptide-1 (GLP-1) was added to BMSCs of normal rats and model rats, Alkaline phospha-
tase (ALP) activity, differentiation of BMSCs after induction in each group was detected.Results The isolated BMSCs cells were
spindle-shaped or spindle-shaped with 1-2 nucleoli in the nucleus.The results of flow cytometry showed the BMSCs of normal group
and model group had good homogeneity and high purity. Compared with normal group (2.81+0.04) , the activity of ALP was in-
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creased in normal group+10 nmol/L. GLP-1(4.92+0.07) and normal group+30 nmol/L. GLP-1(6.76+0.02) ,the activity of ALP was
decreased in model group (3.54+0.09).Compared with modelgroup, the activity of ALP was increased in normal group+10 nmol/I,
GLP-1(5.11+0.10) and normal group+30 nmol/L GLP-1(5.80+0.17) (F =23.56, P =0.000).Compared with normal group (0.46+
0.05),0D value was increased in normal group+10 nmol/L. GLP-1(0.53+0.05) and normal group+30 nmol/L. GLP-1(0.64+0.02),
0D value was decreased in model group(0.09+0.01).Compared with modelgroup,OD value was increased in normal group+10 nmol/L
GLP-1(0.16+0.03) and normal group+30 nmol/L. GLP-1(0.33+0.03) (F =18.39, P=0.001).Compared with normal group (0.29+
0.05),0D value was decreased in normal group+10 nmol/L. GLP-1(0.16+0.05) and normal group+30 nmol/L GLP-1(0.09+0.02),
OD value was increased in model group(0.66+0.01).Compared with modelgroup,OD value was decreased in normal group+10 nmol/L

GLP-1(0.43+0.03) and normal group+30 nmol/L. GLP-1(0.34+0.03) (F =29.41,P =0.000).Conclusion GLP-1 could promote the

osteogenic differentiation of BMSCs and inhibit the adipogenic differentiation of BMSCs in rats with T2DM.
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TR N TR DRI 5 B BB A 19 A 28 A Bl
B 172 DL R PR B BERRAIG, 1/3
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B AN KR HL BRI FROE LE R, B
MFEZRFERR-1 (GLP-1) & —Fh 122 th il L 40 i ™
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A R PEAT . I AT T 2018 4 8—12
g g JEAR B 75 1 BRI 2 RO PR (T2DM)
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BRIV
1 #Rl5A®
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H) AR AT IE S - SCXK () 2016-0002 , ASHF 5845
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A ) 5 AR - £ e DU 2 TR T K T (Solarbio 2
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1.3 T2DMARIRESH K20 2 SD KB EFEHL
BUF RS N IE 20 S T2DM 41, 4840 10 2, IEH#
2 R R DA 3 58 ARk 5 T2DM 2H R UM L s i f
(HH 5 70% Wik AKACE W . 20% FERE , 10% 540 , &
JE s K AT R oK BRI E R, T4
KARREEE 14 b5, ST 25 me/kg B MRAA R &R
(STZ) AW (STZ T 0.1 mol/L, pH4.5 HyF7 45 2 2%
PR, BC TR 1% BV , 3 d e 0 Bl AL AR , il
WA T 16.7 mmol/mL 4P IR 1 S STZ V5 N s A5
AU B AL W% 25 2 J8 245 T 16.7 mmol/mL H. 4 31
WEPRIGIE IR 1) R BRI T 2250 5
1.4 BMSCsHBERIEESF 14 SD KB ALNIE,
75% LBER UL 15~20 min, JCE 554 N ECT B85 Ak
B s R YRR , R B, FH 10% 564
RE R vp v i BE s | 000 - 40 M 724343 ]
AR, B0, 752 LIS, I DMEM+20%
A LT (FBS) + 3T 77 1 8B, 43 i 34 ) sl 7
Kegtirh, I prmic , AR, BT 37 CL5% —
ARG SR Th AR SR 3 d B 1 R . M ARAERY
fillG IR 90% LA I, SR BE SR, PBS TE 24K,
I AJHEAE T AL 2~3 min, ITAE 109%FBS B 584>
FEFRHE K AT R R IR 10 mL 2.0
BD, 3 LT ERONEREENE 1, IR B R
FEMH, BT 37 °CL, 5% A ALK B 3R 46 P 4k 2k
Higto
1.5 BMSCs ¥ E B B R Al 5 B ik 3
80%~90% 1) 55 318 BMSCs 1 AL T 2 I il g 2441 fitd
BT, 4 e B TR % g 110 mL, 43 T 34 E bR
JCMRR BLOAE (EP D) H 40 5 A B Ui 9t
Z (FITC)FRiCHY CD29 .CD34 .CD44 .CD45 BATE DT
A, 25Uk G I B 30 min, PBS PRI A 45 4 4t
1A, e I PBS FHAEANAE , Tt XA A A -
RFREYI)
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1.6 BMSCs4r4H 1E#H KL BMSCs(IE#H4), i
R BMSCs+10 nmol/L GLP-1(1E# 2H+10 nmol/L
GLP-1), 1E % K Bl BMSCs+30 nmol/L GLP-1(1E %
ZH+30 nmol/L GLP-1), T2DM £ % K i, BMSCs (#5
HIZH ), T2DM A B, BMSCs+10 nmol/L GLP-1 (5
AI2H+10 nmol/L GLP-1) , T2DM &% K i, BMSCs+30
nmol/L GLP-1 (%2 +30 nmol/L. GLP-1) ,

1.7 BMSCs B BHS HUAE KRS R4 1 BM-
SCs, #% 1x10* /LM BT w3 7 6 FLik , # 1
“1.67 5T LN AKH IR FE 25 W) RN 75 R, 3 d 4 1
UOR, 223557 21 d J A0 R i CALLP) A i 1
PERELIYLAD,

1.8 BMSCs B EHS B4 K AR R4 19 BM-
SCs, #% 1x10* /LR 244 2585 R 6 FLAk , #& iR
“1.67 5T LN AR LR B 25 W) A [R5 5% UIR 5
AWRESR 3 d IR A W BIRIA R 1 d, iEEL G5+
14 d JE M g (e,

1.9 ALPEM&RN 765 S5 21 Kube, i sk
BMSCs , - FH AN 15 Tl 30 1] 771) 1) 200 e ot v ik A e
PRI B R 1, 9T BCA B iR & AT o
B MR ALP BG5S E ALP I T

110 FHEREROLE HIFTH 210 REME, LRGSR
B PBS VR AN B F , 70% £ 152 15 [ 2 41 i, 74
R YO B TG REAS 37 CCROEIEE 60 min; WZE
FKIPEEBE - 3~5 min; DG B BB T ST
JE A 10% S A 7S B FEMERE , % 75 30 min, K54
A 7S BESEERERT Y 5 A REASEE R IILEH 100 L i
T 96 FLHR , 1 #% 560 nm 7 K #EF7 6% % (OD)
(LN AR AS S AR X 45 4 OD(E ARk
111 HMLAHEE FEHFH 14K, LEREEFRE, I
A 4% 2RI 22 W AT A2 15 min; 60% SN BEFE 57
0 IMLL YT S (5 8 min, 60% SR EEHGE ML , 7
ARFRE YA 2 min, RBRYLEM, KUE, FEGH B W
FULEE , BEAS S HE A 100% SR R, 28 T i i
B 30 min, e 520 nm P K 3T OD{EI 2 .

1.2 SitEAFE A BIESH SPSS 17.0 8445
b e BRI A T R, e+ s o, £
IR FH AR 2R 5 22 00 A , Z2 4111 P PR LE R
FHLSD-t 656, P<0.05 A E R B G2 L.

2 #R

21 BMSCsHWIETE /4509 1EH 4K B BM-
SCs 4l il 2 25 FR Y sl K ARTE A Al DL 1~2 A%
[ 2R FH 3 X A0 B A AG: I BMSCs e bR i #) , 45
1E 5 2H S AR 21 K B BMSCs 2% T A i #9) CD29
CD44 [ 228 T 97%, CD34 . CD45 [t Ik

T 5% , P Ut B AR 52 56 R A5 19 BMSCs 35— PR 547
alifE i, BE Tl g s, WK 1.
22 ALPEMWN SIEH4(2.81+0.04) L, IE
H2H+10 nmol GLP-1(4.92+0.07) M 1F # 2H+30 nmol
GLP-1(6.76+0.02) f) ALP Ji5 11 T+ 25 , BRI 20 (3.54+
0.09) ALP 7% PER#EAR ; 5B AV L4, B AU 2H + 10
nmol GLP-1(5.11+0.10) J& #5 %4 25 +30 nmol GLP-1
(5.80+0.17) i ALP 3 4 F+ 1 (F = 23.56, P = 0.000) .,
VLR GLP-1 Wk BT, 1E % 41 OB 4 Ry 47
e ER
23 FHEAFEHER HIEFH(046+0.05) 0,
1EH 4+ 10 nmol GLP-1(0.53+0.05) & 1F % 2 +30
nmol GLP-1(0.64+0.02) ) OD {EF 5 , #4141 (0.09+
0.01) OD B FRAIG ; SR AY 4 b4, #5578 21 + 10 nmol
GLP-1(0.16+0.03) X A& 1 2H +30 nmol GLP-1(0.33+
0.03) FJ OD {f J+ %5 (F=18.39, P=0.001) . 1A Fifi
H GLP-1 IR T, 15 2 AR i oAb A
UL 2,
24 HARBER S5IEW41(0.29+0.05) HE, IE
41410 nmol GLP-1(0.16+0.05) } iF % 2H+30 nmol
GLP-1(0.09+0.02) ) OD fH AR, #7821 (0.66+0.01)
OD fE T} ; SR A, A7 2H +10 nmol GLP-1
(0.43+0.03) KA HIZH +30 nmol GLP-1(0.34+0.03) A
OD {H F&A% (F=29.41,P=0.000), WG GLP-1
W BE TH g, AT LA TF 2 KRR 2H A S A K
UL 3,
3 g

WE RS 5 I8 T g A A4 DR s I & e 3
SEAE L B B L ot ] R — R e B
FRUHE GRAT I BRI R RS TE B RS
H ) I RAED o R NN AR B D,
5ER B WA, 1 Ut P A R S M PR 1 T A
N FEBHRAE, # L 50% M98 IR R N A H BT
P o BFSE R ANE 2 1 BB RS (TIDM) I8 & T2DM
I N A1 A8 T N R A i i g XU v 0, A
BCER WS PRI A I BB b i) & o Ll HL AT T 22

BMSCs J&—F T 1976 4 & B, 1991 4F IE A 44
TR 78T 240 L. BMSCs SR IE T Hh IR 2 , e M
W EBE EK SR Z R A I RENS AR 5
75 R 1) 43 R 200 B R A R R 22 A
JHL o UL 20 B PN R A B A R TG A A2 A Y A
Jfgte . BMSCs BT 55 43 85 By 397 AR e Jik
Sy e AN IR R 1A FR IR RE D B, R Tz
9 T R AT, 2R AT A TN | N
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PESIR SR AT 0 RIAS IR 9 1 St
1EH KU T2DM K SLUH BMSCs i R g 71k
B2, JRACKE FR 345 10 BMSCs 453 i 20 40 i A
Y08 e BLIE 5 4K R RS A 2H K BRI BMSCs 3R THT
Fri& CD29 .CD44 FH 35 F 97%,CD34 .CD45
BH M 2R T 5%, DT 8 B AR SE 56 3145 19 BMSCs
P — MR S0 = BB TS 25080 . ALP A&
BMSCs [m] Ji B 20 i 44k 1) AR 5 2 — | fE
7 IVE RPN A e S W L SR L W & LEREDI ')
FIRTHE . ASWTFST ALP A6 45 5 & A A 24 BMSCs
o ALP 36 PR T 1E % 20 BMSCs , 7 i K40 YL (0 4%
TR IARIAIZ] BMSCs 2 1E # 41 BMSCs i 43 Lk
IR G g5 R AR ALY 2] BMSCs 45 1E 5 41 BM-
SCs SR A 463G in , DT 158 B R 95 X BMSCs 1) B
B4 A IR, X BMSCs 4 UG 434k A 12
HEVER

GLP-1J&—F 2 th i3 L 40 7= A= (%) i e fik
B F HAT ORI B B AR, 2 14 240 e L, 10 1 4
WL T B9 e GLP-1 32 4R 2 G 3 F B A2
KB RGN — B, RERE T 12 M3k T A M RIS i
E O UE BB L AR e GLP-1 il g5 A
FGLP-1 %2R i A HA CE a WIHE By I
fife B, HET AT T 4 R AN [R5 538 B R HEAS R
AEBVEFS Y BFSY B4 s BMSCs R TH B 3
ik GLP-1 3244, GLP-1 et i 2 2 i BMSCs 347
0 BMSCs AT S AMAAE 5T BN GLP-128
U % 25 -4 (Exendin-4) BEAE AL IE BMSCs 1] B
YAk, TR A ek K B s A -5
HEMIEE R GLP-1 X E R YER . RIS A
[V B2 119 GLP-1 A 21 1E 5 20 KBRS T2DM K LY
BMSCs, 5 3 & 1 GLP-1 AN 42 % 1E # K B BM-
SCs i & T2DM K FLF) BMSCs ¥ B BB 201k oA
HEVEF 6 BUIR 3A BA RIAEH]

Zi LTk, T2DM K f) BMSCs 4 1E % K KL BM-
SCs HY BUE S AAEHIDSD , OB B . GLP-1 1Y
T RE B35 A4 2 T2DM K B BMSCs J% 1F KB
BMSCs 185 VE , vk BUBE A T, AT 36 GLP-1
X T2DM K B BMSCs (1 B 43 AL B AT AR /R T, XoF
B EAT IHIER

(A SCE 1~3 DL K] 9-2)
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