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Abstract

Objective: To explore the proliferation ability of bone marrow mesenchymal stem cells (BMSCs) by
diabetic model rats during different time periods, and make a preliminary discussion of relationship
between osteoporosis formed by diabetic and change by biological characteristics of the BMSCs. Me-
thods: The diabetic rats were induced by STZ (Streptozotocin) combined with high glucose and
high-fat diet, and normal rats were as control group. The whole bone marrow adherence method was
used to amplify and purify BMSCs injected with STZ after 4, 8 and 12 weeks, and the third well-grown
generation cells were selected. The expression of cell surface markers CD34 and CD29 was detected
with Flow cytometry. The cell proliferation ratio index was tested with Cell Count Kkit-8 (CCK-8). Re-
sults: The expression of CD29 in cultured cells was positive, and the expression of CD34 was negative.
The proliferation of BMSCs of diabetic rats related to the injection time was significantly slower than
that of normal rats (P < 0.01), and the morphology was more flat than normal cells in morphology.
With the increase of time (STZ12 weeks after injection), in vitro BMSCs had almost no proliferation,
compared with first days of training od seventh days, P > 0.05. Conclusion: BMSCs derived from di-
abetic rats can be successfully cultured in vitro, but with the increase of time, it has different degrees
of damage in the biological characteristics of proliferation ability. The proliferation of BMSCs in di-
abetic rats may be time-dependent, which may be related to the formation of osteoporosis.
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B . BTN R ZL R B R i 1) B A 4 M 77 264 T & B8 18] 78 )i 40 2 (bone marrow mesenchymal
stem cells, BMSCs) {13858 BE /7 202 , BT R VHBE PR ZL B JR BiAA T B 5 BMSCsAE M 22 et B R I AH
bk, HEE: RIS E & (Streptozotocin, STZ)INE & EFEIESHIERX B RRER, FEX
RAEASTHRA. 53 THEHSTZH4. 8. 125, A4 HEERMbE Ry WA4LBMSCs, BUEK
RIFHEIRABIEAF LRI R RN RRTIREYCD34. CD29MERE. KA
Cell Count kit-8 (CCK-8) %) H 2 Hll 4 i A K i ZRSRIPN M FERE 1 - S5 51 : B TR MZE U CD29RIE N FA 4,
CD34FRIE N, HEHSTZH4. 8. 125, RKFETHRBARKMBMSCsHEHERIEE AR EE
HRIB(P <0.01), RS ENRIARIER WARERT. MEERERENEENSTZ12/A8)5), &5+
HEFRHIBMSCs LA M5, KRB 7 RMODEEFE1RELE, P> 0.05. £ FERHE K RRIFEHBMSCs
W] CARR I AR A A1 AT B A% 55 , B R B & I TR PR3 o, AR B R AR EFE AR RREE MR E.
PER KR BMSCs FER A e BF — B IR BRI E, RS ERBERNERAE —ERXR.
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1. 5|

B PRI (1 s 26 S Ao K e gh, AR B bl PR B B (IDF) Al 1H 31 2030 44 tH 7 0% SR s i3 ]
REXG N 5.52 14[1], BB NIAd BRI EERR 2 — . B G & — Pk 18 1 B AR, 38
gritth At 2.2 WA DB B RN, RWE LN SRR W 2 REINE 6 f1[2]. HirE
Z T T BB PR S R A B A 1R RS B Sk v T AR PR R, AT S T A BORHR R PR R
B R B 1 R0 56N 40%~60% [3], FAImHLEI AR A, BAFETFZ 4.

SR W PRI 5B 0 B A S M R 52 B Oy, TR L A W JR 0 TR B A B ) S AR Y, o g
TR T R . H AT ]Sz 2 BRSO A58 22 SR F v W e IR A0 B 0 /N 751 2 FOR A B 3R 10 O v
[4] [5] [6], XFhahWMEALR A& IA & Bibife, HATE A 38 X A #iE .

B R AR D RE AR 2 B B8 T 4E AR V) EE AR AR 45 R . (R 78 0 T4 iig (bone marrow mesen-
chymal stem cells, BMSCs) & H A 7t 2 sk T4l —, fEEEMES TEAME. Wi 5. #f
ZEZ N ACTERET] [8]o BEPRIAEE BRI IAEL, Flb ot 5 SR A1) BMSCs P AE 20 . Kl PRI 5
BUK R BMSCs A0 2E R I SR 1 00 e 7558 TRIBAAAE DG H BT R A s, AN SRg0 s it R bl e g
T TN INFR B PR A T 2 PR V2 57 2 TR RS Y, AN [ ] BBORRE PR A Y K Bl BMISCs A4/ 77 K
FIBTHRE TG DL, BTERF BMSCs [1AE) S MR 0 503 2 5 2 W PR 5 1 OB AA IR A DG R 22—
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2. 5 HZE
2.1 MR

2.1.1. K
SPF 2% fi Rt SD KR, A #(180~220) g, 20 H o HiJ ARG E2ESL P O3 HE, YFaliES:
SCXK(#4)2013-0002.

21.2. FEHBSRA
DMEM £57%3£(GIBCO). fiiZ MfiLifE (GIBCO). Cell Counting CCK-8Kit(#4/ik /A &)« FITC Hamster Anti-Rat
CD29(BD). PE Mouse Anti-Rat CD34(BD). Mouse monclounal 1gG1(Santa cruz)%.

2.1.3. {UE
A (BD FACSCanto 11). E§Fr1% (Thermo LABSYSTEMS, Ascent). CO, £57%4f (Thermo Forma3111).
EHEB(OLYMPUS, IXT71).

22. EWAE

2.2.1. BERBARERG&

e B v IR PR IR K SR VY ], 35 mgrkg MEEVE SHEE STZ, 3 d Ja BT R IKIMAE, LA>16.67 mmol/L
RWABEPR AR I [4] [5] [6], MRVt fE 3 AW 1 s bk AR, DARf R AR EE > 16.67
mmol/L. SZiGId 2 st Zh ) AL B AT & s e B A hn it .

2.2.2. BMSCs 9y Eig 7

S TS STZ W 4 8 12 JilJa, HUBEIRIRLA KB AOEHE T IR KR, 10%7/K A& 0.3 mL/I00 g &
JoR S P R ST BRI, BRI J5 i, IRAIEAE T5% ZBE 5 min, FEATCRH AR KRR LR, BT LM
Bl b, RIGRME . RS UIRSHE, Jomw PBS REMPE. BIWAE. a e #h, 5mL —
DS 25 T DMEM 58 & RE 7R (5 10%J6 245 ik . S % 100 U/mL K 4EFE R 100 pg/mL) 78 7 kB i
fiE, EEBEREAZ AN FCBMSCs 1537 24 h JGE#IEF2IK, PBS I5¥E 3 I, LAEFRARMGEE 4. LUS
A5 3d H 1 K . 440 80% TG 5, LA 2.0 x 10° ANmL 4 )35 e il T 5 70t h e AT 9 1 55 9%

2.2.3.BMSCs & E

HOGH SR K0 P3 408, Ak 10°AN/mL diH i, 433544 100 pL. & 401N CD34 ik 10
pl, [FIZSFIMET P4 20 s CD29 Hifdk 2 uL, [FIRLBA X REHLAA 2 pls 5 IR )N 30 min. il PBS
Yol fE B2 BiF. In 500 uL PBS EEANM, IRl AU .

2.2.4. CCK-8 %

Y A 5 AE ) B K R AF 25 =A% BMSCs, T 96 FLAR AL In N 100 b 4R, 4HfEch
1.5 x 10%, 5 9R 34 2 Rk TAIMBER G 7d A, & REL 5 AN FL#RATARN, &4~ FL A i\ CCK-8
R 10 pL, EIEFRFENIEE 4 h 5, H4 3 3R OGE I 490 nm (2 HL K 630 nm) O {E (OD 1H),
BOPSAME, DARR RIS AR AR, LAAHRL) OD fE N AAhR, 4 EKiiZk.

S EE 3 K.

2.3. BiEsbE

SEIGBE A + ARvEZE (X +5)%an, H SPSS19.0 it i3 AT kb . LA FH B R 35 07 240 H
SH AP LL AR LSD . P <0.05 NERE G5 Y.
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3. R
3.1. IEE4A KR BMSCs XM EFMFFERIR CD29. CD34 Fik

JEARE: % 24 h JFH] PBS B i 3 R p ARG BE A3 T4 f5, 20 4 B G BE AR K F B 70 A
RS BRI (A 1(a)). TR 5d J5, AR, 2EFFAERK, BEURKKRE v E. 57 7-9
d )i, L 80% AL s Rl &, BEERIE AW R, TARE R, AIE TR, mTEA. A5,
BMSCs £ 2 h WIEEEAE A, AR REtRIgsE, MR8, ZHNKRERE, MlHIEA A, 2“0
W7 AR (A 1(b)). 4~5 d ATEALAR. BEE EARREUIE N, Sedniuz i, imsaisidfe. 53 MR
12 CD34 FH1EZZ) 0%, CD29 FHE#IE 99.5% (K 2(a), &l 2(b)).

3.2. IERHEXRB SHERHEXRR AR SRI LY

TESR STZ W 4. 8. 12 FJ5, 73 HIHUER AMBERFALIK B BMSCs, HH2Z2 B s T Xt 4B A it4T
THE, Wi 3@FrRIEHE AR RN 2 KR, ERAERK, PR, JeIE RIE &R EE
) 2% 240 (EL A PR P K B PR BMISCs JT T B 1 8 8 A2 1 5 K B P B S 2/, T W S RO B9 TR B (P 3(D)) o
BE TRIG K, B R 2 A W S I i . AR AR ANE, IR K BMSCs 4H L2 A Wi (141 4(a)).

(@ (b)
Figure 1. (a) Primary culture of BMSCs for 24 h; (b) the growth situation of BMSCs
1. (@) E{RIEFF 24 h 9 BMSCs (x100); (b) BMSCs 4 <1552 (x200)
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Figure 2. (a) The positive expression of CD29 in P3 cells; (b) the negative expression of CD29 in P3 cells
2. (a) P3 4HfE CD29 PRMEFRIA; (b) P3 £AAE CD34 [BiEFRIA
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(b)
Figure 3. (a) Primary culture of BMSCs for 72 h in control group (x100); (b) primary culture of BMSCs for
72 h in diabetic group (x100)
3. (a) IEFLARRIESR 72 h Y BMSCs (x100); (b) ¥EFRHAERILIESF 72 h B BMSCs (x100)

(b)

Figure 4. (a) The P3 BMSCs in control group (x200); (b) the P3 BMSCs in diabetic group (x200)
4. (a) IEFE4HE P3 B BMSCs (x200); (b) #EFRH®LE P3 BY BMSCs (x200)

WE PRI R B AL R T F1, HE NP (E 4(b)).
3.3. CCK-8 %4 M 4mpaidsE gL

VEST STZ Wi 4. 8. 12 JEJR, 4 BIHES = AR IEH AL R 41K B BMSCs, T 96 LI K4 fL R
TN 100 pl 4B, AIARECN 1.5 x 10%, 597364 2 REH K. TUMREMEN 7d KN, HRI6
ANFLIEAT R, AN FLP I CCK-8 157 10 uL, B FRF NI T 4 h 5, 4 B RO 490 nm (3
LA 630 nm) 7R % FEME(OD f8), HBCFIAME, LABRIRETIEAMEALSR, DAAHSI OD [E v Akhs, Hi%:
AR 2 o R 25 R IR (UL 5, 1416, 5] 7), KE IR AR IR Y BMSCs 36 55 Rt 77 BH S 4 1E R B,
[ —RE IR KA, P <0.01. {4 STZ K 4. 8 )5, BMSCs {iH H#4%E, 55 7d i) OD {A5%5 1d 1 OD
fH, B P<0.01, P<0.05. V£S5 STZ ¥ 12 )5, BMSCs HFAHE, % 7d W ODH 5% 1d 1 OD
&, Lk#P>0.05.

4, g
BMSCs & —Fii 8 565 P9 4041 (1125 P R J2 40 A 43 A T R (O M B, 2 240 TR o e b T 40 [9]
B BMSCs W 58 (IR WHAN ,  FLTE 5 B FARE & A= Hh A s 08 42 10 S L0 ) 1 2 51 A A 0 780 P S
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Figure 5. Injection of STZ after four weeks
5. 3¥5t STZi% 4 AR

35

FEFRmia) (d)

** GIERHE B IR R B, P<0.01
XX H—RKHE, P<0.05

Figure 6. Injection of STZ after eight weeks
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Figure 7. Injection of STZ after twelve weeks
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H B 175 BMSCs [fI45 7 PEAR &, X BMSCs [RIRFAE I S F 73 18 7574802 DA— /N0 A 1 1 =gk AT 11
EHRIEZMERMFCY[0], BEEFRMK R CD29. £/ T CD44. CD166 LK CD105 %52 BMSCs
() EEAR EA, T BMSCs ANk & fifid i T 40 A i () 5 245 T, 41 CD31. CD34 [11]. ASEEs i
ARG ZS SR o, P3 X BMSCs A"k CD34, Kik CD29, XfF# BMSCs IR AR EMFFIE[12],
LA I 779 S 1 21 9 BMSCs.

AT 9% T-08 PR3 K SRRV ) BMSCs FE AR SN TR I AR5 e ME I ANIB 2, & T AFAE & R AR 2 PR
FR A T R H 5 A A A S 0 R B M o AE AR SRR v, FRATTDULER T B8 PR B K BV STZ4.
8. 12 J& J5 BMSCs 2l JE 25 K I Fa e I 0%, R R HE w2 & B Aa JE B 5 BMSCs A2 4L 11
KA.

B B XT BMSCs (1934 5 A1 534 7T B A7 A5 56 S R 38 R e ELE AT — € (R I TR A PE o B Jo AL o2
— il LA D R R AR, LR R AR Z, g DR B B A T Y A AR
REISS TR BE S B G MBIR . IR LK. H R FRE5[13] [14]. BMSCs | ZfA1E T4 B & i
LHAVRRA T Y, A D B 4 P T A L, X 8 42 B R RO B T2 o A o P i Ak 2 2 0K 3 A
[15] [16]. BEEBA S THEMFEARKRNIZEH, KEFEEHEY BMSCs 153 # £35S B BB A TE KK
PV, ARSI B R, TG STZ W 4. 8. 12 G, KIFETHE IR KUK BMSCs 134 5E 35 5
IEH )RR ZMEREP < 0.01), (BB LRI AEEH 140 M 5 i~ . B85 N 18] 34 I (4 55
STZ12 JHJ5), #R4MEFRE BMSCs JUFIA M5, U IR 2 B 5 I 1R (56 n,  FCAE BY BE RR ) AR 4 2 1
R A FIFRBE R4 E Bl R K B BMSCs (¥ 38 5 5% ) 1T e BAT — & RO BT TR 1, 7T e 51 o s
MR RCE — K R WFIUAS RGN AE B AL IRZS N BMSCs A 5 Ve S, L Pt -5 1Y)
e e e A B AT LR L

& H
JTARA R I H (2015A030302068): ik Ik T 25 75T 0 PRI K BV BB AR LI R 2
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