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AR BEEEFERTHEER. £ES
AR SR PLRRRIS

TEFE £ F % % KUE FRE & W XKEFET
(P52t 2 [ A S B AR A o, DAL 010070)

HE A 76 I A FR R T AR AT 69 M By Bam e XA, Z A AT KRR B8] AR T 4m A (bone
marrow mesenchymal stem cells, BMSCs)# 47T 7 4R 9h 5 B 3 x5 2 B IR B Hpm e i 5. &
J A BB S MBI f ik 5 B K ABMSCs, #4738 4. K. R@izE M40, £ F DMSOF %
AR 3TBMSCsit AT M By Bm it i 5. 4R 27, K ABMSCsIkIM 32 S tmfo T 5 2R AT 4 tm e
#, TR EAEK; CD13. CD4447CD1064& % 2 fa/4, CD49d 2 At A mMiFF 44 T, BMSCs
T RN B A B m e B, WELAR 3 & 2 A% 42 &, PDX](pancreatic duodenal homeodomain 1).
CK19(cytokeratin 19). £ & & . M B E %A E €3 2 A, ZRT-PCRAN LI, mikib-$E
#9BMSCs & Xk By % . PDXIFnglucagon i B; 2q-PCRAZ M X I, mAEE-F /5 69BMSCs P Mk &
ZmRNAK-TF £ K R ARAR T 28 8 (pancreas adult stem cells, PASCs)#91.094%(P>0.05); F &F, A
FEF IR F AR, EREY, 5 BIFE K ABMSCsRIN & KAE T, fest 1A Ik Bt e, %
R E R ANE IR 16 T7 - T #7 89 LRI

KHRIE E IR T TN AR AN o BRI A T g B L A3 A

Cultivation, Identification and Islet p Cells Induction of Bone Marrow

Mesenchymal Stem Cells in Rats

Wang Hefei, Ren Yu, Hu Xiao, Zhang Feixu, Li Xiaocong, Cang Ming, Liu Dongjun*
(National Research Center for Animal Transgenic Bio-technology, Inner Mongolia University, Hohhot 010070, China)

Abstract  To find new substitution of islet B cells for treating diabetes, rat bone marrow mesenchymal stem
cells (BMSCs) were isolated, cultured, identified and induced into islet B cells in vitro. Isolation of rat BMSCs by
the whole bone marrow centrifugation and adherence method, then BMSCs were cultured, subcultured, detected
cell surface markers and induced into islet B cells by DMSO and high glucose environment. The results showed that
the morphology of BMSCs was fibroblast like, with active passage ability. CD13, CD44 and CD106 antigens were
detected, but CD49d antigen was negative. Under the condition of islet § cells induction, BMSCs could form islet-
like round cell mass, dithizone staining was brownish red, PDX1, CK19, nestin and insulin antigens were positive

using immunohistochemistry staining. BMSCs induction into islet B cells expressed insulin, PDX/ and glucagon
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detected by RT-PCR. The expression quantity of insulin mRNA in differentiated BMSCs was 1.09 times (P>0.05)
than that of in pancreas adult stem cells (PASCs) detected by q-PCR. At the same time, differentiated BMSCs had

the corresponding expression of insulin protein. The results demonstrated that rat BMSCs grow stably in vitro, and

can be converted into islet-like cells, providing new experimental basis for diabetes treatment.
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B PR 2 — P AR 2R EL B, 25 NI IR
J9i(type 1 diabetes mellitus, TIDM). TIZRUHE R 955 (type
2 diabetes mellitus, T2DM) LA K HoAth Ji7 (R 51 2 1 44 &
T bE PR o [l B JK 93 B ¥ (International Diabetes
Federation, IDF) [ £ 25 8L W7, 4t 0 JR 7 &
& 220304 4 74 35,5212, TIDMZ ik & B4l
F T A A A 51 R PR B 2R 5 = R vy IR 1) 1 B S
PRI, KBk, £FX T IDMER ik & BAH Y e T 1k
W, FHFTEG AR pA I N E

JiE 55 # A A IR W T1DM™), {E AR & Fil
P HE R BRI T IS 108 B IR R TT . BMSCs
AWM ITAE . ASBe e e 2 HE e 0 RE A, 2
A 2 18 50 A T8 Be AT R A N AL 2R 66 T 1 A T 4
JI, 3 B Ji Y B i B A B B 5 s A
T 41 L % ARV TR R ) M 4 . BMSCs
RE T 204k g B 28 40 WA 40 U=, A4 N UH1 B 2
S2 A0 A N & 2 A 2R B PR IR V6 9T 7 TH
HA T PR # 711729, BhansaliZE?AF 50 % B, H &
B #E 0] 78 Ji T 41 Jf #% #E (autologous bone marrow-
derived stem cell transplantation, ABMSCT) & 15§ J&
g R 3 0T R B 2R ) o R ORI 3 PR, AR REC-TRoK
P[RR, BMSCsfE 2 4% B M Dh e iz B AE H
HH % % . Li%EPLE BMSCs it P B A A T1DMAK
Bk T — R85 A 4F, fFEBMSCsE
FERAAE TR o0k, DS 3G TIOPR S5 fink e PR U IR i 728
o3 1 B R A T8 25 (streptozocin, STZ) 5] A ik
8 2R I E A MURRE o ANBHE SRS 20 25 K R i )
Fo 54, xS AT SE R 24k D JER S BT L,
I FH B 8] 70 03 T4 BRI R PR B A S B A A

1 MRI55E%
1.1 #%
SEI6 T PR 1A - DMEM/F1284 9% 35(SH30023.01B,

bone marrow mesenchymal stem cell; cell separation and cultivation in vitro; cell identification;

Hyclone/A @). FBS(SH30079.03, Hyclone A 7). #
BEEE &K (SV30010, Hyclone A ] ). TR 5 (CO130,
Sigma/A 7))« DMEM Low Glucose(10567-014, GibcoZy
7). 4.5 g/L D-Glucose DMEM(1x)(11965-092, Gibco
/A7), Dithizone(D5130, Sigma/A &) ). DMSO(042-
21765, WakoA#] ). DAPI(D9542, Sigma/A #] ).
FITC(ab97050, Abcam A ] )« g i 2 P4 (H-86)(sc-
9168, Santa Cruz/A 7).
1.2 LSRR SEIEEI

SEEG BT AR A 8B (% ) B BT (Observer.
Al, ZEISSZvH]). q-PCRAY(CFX Manager V2.1, Bio-
Rad2 ). HLEFEBIBI(AIR, Nikona 7).

5~6J& i Wistar K BB B M 50 K5 EH K 31
IR 7t
1.3 BMSCs# Bi55%. AR REE
1.3.1 BMSCsR&R4B3IHA  HMER 75K 5~6
i Wistar K AL SE, 75% 2 W4 B2 i % . L
PR 25 A U, 22 H HE 3 (20 000 U/mLE 5 &
20 000 pg/mL4%E %5 %) HIPBSTE VE3~4k. B E 1Y
B v, £ AR, SN <5555 (10 000 U/mL
HH %, 10 000 pg/mLEE# 22)M120% FBSHDMEM/
F-12(1: 1) E5 72 2 vh tH B B8 (3~41R), K EWKAT; ¥
/B B ) R ER A B, 2 000 1/min 508 min, 3
I, EEYTE FER 40 f B A T 100 mmig IR ML,
H37 °Cy 5% COMIMRE R A R iE 7%, JEARE:
FRIdAET, 48 hfe R BRI, DGR3 deEl
g et s 7 5L
132 BMSCstR¥EEF  FRAHARE K 2270%~80%
AR, FH0.25%JR 8 EBgH AL, T2 1200 el k4T /%
REEFE
1.3.3 BMSCsk@ir&le  GEHSLER
T4 2 T b S P AR KR 2 B4 1 4
FEFR T 244U R, 4 R % B2 IA80% )5, B B
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BRI -

4%% 5 H I == iR 3 AT [ 52, 30 min/i5 BB NIBIE
(0.5% Triton X-100), EifiZiE1 h, #E M E AR
(PBS+2% BSA+10% 111 = Ef A1 1fL375) Z= i B 1 h, 28
J& % FLAE VR 43 99036 N 1:200/9CD13 (% bt K L £ 7
FE Pk, BAO718, s LAY TR A R A 7).
CD44(H bt KRR 2 v BE P, BA0321, B 18 14l
Y TIARA ). CDI06(FHi A R £ ik Hiik,
BA0406, E 1 11844 T A2 R 2> &) F1CD49d(H
ik R 2 saEdiR, BA1640, sy 44 ) TR
PR, [R5 B B R A I —$t), 37 °Ci &
1 ho BHZRM—PIET(PBS+2% BSA) T4 /5, A
1:3001L EH L RFITCARC —$i37 °CIE & 1 ho &)a, I
e PU(PBS+2% BSA)Ffi HIDAPIE Jed fu i . 3t
5 4 I T W R 40 i e A 10

1.4 BMSCsRR R 54+ pLHARIF S K A&

1.4.1 BMSCsik Mk & # B4 o % 5 H( P31 11
BMSCs, £ HIL A FE 1A FI80%~90%0F, B 46 7E51%
DMSOH/DMEM Low Glucose} 73 /11553 d, 2R )5
7E£710% FBS[#4.5 g/L D-Glucose DMEM 77 %
37 d, SRS FEBAIE S . i SR FELEST °C.
5% CO MR JE £ 250 AT

142 BEMREEE  H10 mg/mLIXEREE AR
VUt B Ky R 5 FDMSOH, 7843 ¥ f5 1 000 r/min
B505 min, fREE BIEAERN TAEW, 1985 2047
=20 °C), $HE100:1(35 77 5 A7) I LAl [ 15 7%
FE IR IR A7, E37 °CHF H 30 min, 77 55
IRk, FIPBSTE3 WK, WAlist W 240 il & (B 15 I
143 SR A% T R M 5 AEB 4 Ik B PDXI .
CK19. £&afkBHEARGEELE HEFEN

BMSCs#E AT % % 21 2340 22 ik A M4 Fp 144 PDX1.
CK19. HEEMFES R, SR A DR 540 i g
e fEbL.
1.44 RT-PCR  RNAisoilll(TaKaRa’ &) )R ik,
i S RE B M 15 5 S5 UBMSCs, Sl MIRNAVA T
TCHF /K (ICDNARE. TTRNARS)F, Fl 7 52 8% sl 57
FUKRNA S #% 5% HcDNARETPCR. 519 K% %
AW 7 A EE D). PCRSE: 94 °CHilAE 44 min;
94 °CAZPES s, 52 °CiB K5 s, 72 °CHEAH10 s, 434
;72 °CHEAH5 min, 4 °CIRAT
145 q-PCR  RAENCBIFZHE 1)K BRI & 25 5L A
[FImRNA J7* %] (Rattus norvegicus insulin), % i1 — %
P S BRI 51, 51 ) i TaKaRaA A & Al
(F2). TEAFANHLH, i q-PCRA 1 i I 25 5 [
IMRNAZKF-o L2995 4 B MR 22 57, Horp BAP3
FRPASCsH Jif 5% % % IImRNA K “F- A 1E % 12 vk
A, LA 35 FIBMSCs N SE 50 R A, H i i -3- iR
it & B (glyceraldehyde-3-phosphate dehydrogenase,
GAPDHY AW Z 3L . CHE NEEA B 98 615
Sk BV BRI 2 B RS
q-PCRJ% %A 2 24: 10 uL SYBR green I mixture
(TaKaRaA#]), 0.8 pL1E 2 51 #718 & ), 2 pLAR i
DNA, 7.2 uL ddH,0. X N F2/F: 95 °C 3 min; 95 °C 10,
57 °C 30's, SONMIEIR . I VA 1 28 0 e 7 A il —
(=40 o
1.4.6 Western blot '3 /5 FIBMSCsH& HUAH i i
5 FE 9 Western blot ) S50 44 KL [F] I PASCsH2 B 4H
Jf A R (AR IR, FH Lowryd2all 5 & (1 RIK I, b
FE B N45 ng/fl). B R 2 SDS-5 174 I ik i 1t Jie

%1 RT-PCR3|4]
Table 1 Primers used in RT-PCR

EIEZE2S S (5'—3") K7)(bp)

Primer name Primer sequence (5'—3') Size (bp)

GAPDH Forward: TGA ACG GGA AGC TCA CTG G 360
Reverse: TCC ACC ACC CTG TTG CTG TA

Insulin Forward: TAC AAT CAT AGA CCA TCA GCA 235
Reverse: CAG TTG GTA GAG GGA GCA GAT

PDX1 Forward: TAC AAG CTC GCT GGG ATC ACT 268
Reverse: GCA GTA CGG GTC CTC TTG TT

Glucagon Forward: GAC CGT TTA CAT CGT GGC GG 199

Reverse: CGG TTC CTC TTG GTG TTC ATC AAC




FHTES KR AR AR TSR S5 R HIRSE S 543

#2 q-PCR5|¥)
Table 2 Primers used in q-PCR

ClEVEA ST (5'—3") KN (bp)
Primer name Primer sequence (5'—3") Size (bp)
GAPDH Forward: GGC ACA GTC AAG GCT GAG AAT G 143

Reverse: ATG GTG GTG AAG ACG CCA GTA
Insulin Forward: AGC GTG GCATTG TGG ATC AG 117
Reverse: TCAAAG GCT TTATTC ATT GCA GAG G

LUK 73 B9 Jim 7 7% B A R 21 4 R IR (NCJiE) (200 mA
HLI, AL A2 h), 89 R 7 A AH B &R I Marker & iy
FR R, FH 5 5% g W I TBS-T % iR 35 1412 h, ¥ 5%
B G 1) — UK 5 2 (H-86, sc-9168, Santaz/A &) )T
i E, 4 °CiIE . 58 —PU(TBS-T)J5, 1:10 00071
11 2F 91 % IgG-HRP(ab136817, Abcam/A 7), & iR ¥
H1 h, iHPEHU(TBS-T)JaE, HECLAL Y &t R Btk
TR TERE E AR08 RO FE S, FEEAT
Wi, BN KA 3T, FImagel A4
W7 8 (A 2% AR, 52 B8 2 Excel 3R H A B2
1.5 FitZEoH

BT A5 B0 25033047 B /0 3Bk 37 S0, S 56 B dh
PxesZos, Bl o1 FISPSS 17.048 i+ M. 41
H] L%k FILSDi%, P<0.05 8% 7 B B #H MR L.

2 HR
2.1 BMSCsAS4EE
NIl 42 Fh I BMSCs 4t il 5 [7 72, 6~8 hJg T 46 I
B, A 2 g7 ERRECE DY, KA. 48 hfa gl
0B N5 L 7 B 1 N s SR bl w13 O
4 dJF B85y XA F AR VR, 4TI S R AT 4k 4T i RE, B
JEHEVEIZ Y, 8~10 dJF 41 ik 2180%~90%_ &
[ o ALARJ5, BMSCSIR P EE, ML A4 A K R,
TEAURIE RN, 2. 3UAEAE, g SR
BCPATHES, AT — 8 (E1A~E1D).
2.2 BMSCspfE D pLaIE S B SFHE
BMSCsTE % 1% DMSOJDMEM Low Glucose
B ER 53 A, AR A T R, TR TR
BEZ AT, MAAZEW T .. £ 10% FBS[4.5 g/L
D-Glucose DMEM#E; 77 3 115 53 dJe, gl 46 &

A B
100 pm 100 pm

¢ D
100-pm 100 pm

A: NIZYES K B BMSCs; B: JiAX K R BMSCs; C: P2 K FRBMSCs; D: P7f% K RBMSCs.
A: separated rat BMSCs; B: primary rat BMSCs; C: P2 rat BMSCs; D: P7 rat BMSCs.
El1 BMSCsH SR
Fig.1 Morphology of rat BMSCs
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00 e M NIN 00

<100 pm

A 358 BRI Z 5 AT HIOK FBMSCs; B: I DMEM% 5:3 dJ; C: i #EDMEMI% 33 dJS; D: B#iDMEMI% 57 dJi5 .«
A pre-induction differentiation of rat BMSCs into islet B-cells; B: induced with DMEM low glucose after three days; C: induced with 4.5 g/L D-Glucose
DMEM after three days; D: induced with 4.5 g/L D-Glucose DMEM after seven days.

E2 BRSPS S EBMSCsHIFLSY R
Fig.2 Morphology of rat BMSCs induced islet B cells

CD106

100 pm

CcD49d | B

100 um

A: KR BMSCs 4% 4146 B 4.CD13; B: K RBMSCs 4 3% 414k J: (4CD44; C: K FBMSCs4 & 4116 Y 4CD106; D: K IBMSCsHu s 4L Yt
CD49d; E: XfHE4H .

A: CD13 staining of rat BMSCs; B: CD44 staining of rat BMSCs; C: CD106 staining of rat BMSCs; D: CD49d staining of rat BMSCs; E: control group
of rat BMSCs.

E3 BMSCsRRARLFRBLER
Fig.3 Results of rat BMSCs by immunofluoresence staining

RIS, iS5 dF, Al K SE, HIERTEA 2.3 BMSCsEHEITELE
R, $rerEml B an, FIA7 dja, KE89 40 i % P3fXBMSCsH145f 3 [ #5 EHICD13. CD44 7l
AT A (B2 A~E12D) . CD10634 £ BH 1, HCDI13#IA & 55, CD106K A &
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A: K BMSCsHR B BN 755 B: K EBMSCs.
A: rat BMSCs induced islet B cells; B: rat BMSCs.

[El4 BMSCSHIMFRARRE
Fig.4 Dithizone staining of BMSCs

Insulin

Nestin | C

100 um 100 pm

Control

A: K BMSCsfi & B it i%5 5 /5 S AL 4 (APDX1; B: K BMSCs Ul & AN IR 1 5 S L G 0 LEE (1 C: K FBMSCs BB & AN i
P35 S A G UCK19; D: K R BMSCs B 5 BN 75 3 5 S s 2 AL et JB & 3% B: 0 I H .
A: PDXI1 staining of induced differentiation of rat BMSCs into islet B-cells; B: Nestin staining of induced differentiation of rat BMSCs into islet B-cells;

C: CK19 staining of induced differentiation of rat BMSCs into islet B-cells; D: insulin staining of induced differentiation of rat BMSCs into islet B-cells;

E: control group of induced differentiation of rat BMSCs into islet B-cells.

El5 BMSCspifRSHPHAIFSERBEAANFLRE

Fig.5 Results of rat BMSCs induced islet f cells by immunofluoresence staining

B, CD49dE Bt . LA —4i At HEZH 40 g, xof
R A gt 2 B P (EI3A~FEI3E) . Tt B AR S5 v 4 5
FIE 4L BMSCs.

2.4 BMSCsh & 5+ pLAEIE S B4

241 MEIEEE  BMSCsE R 5 REBYE 7
G, X Gt, e R NSRRI, K
53200 0 [t e RORR £ £, 3 AT PR R R e
T, UEBA R & 2R 4 WA 20 PRI A7 AE(BI4A) o B0 HE

BMSCsZ AU TR Ge 0 5, A Bk e PR 21 (4 (E14B) .
242 #ELAML BMSCsHUBE SRR IS S5,
PDX1. CK19. H 5 [ G S RARh ik g o 35 2
FH 1%, HPDX1#E 1A B 59, CK19. 58 H Ak &
FRLERR, AIN—Hrn 2 2 (IS A~
SE). LA L4553 B, BMSCs 2R 3 7] fif 5 1 B4 i
L

243 BMSCsm kB pmieisS ekl &. PDXI
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[El6 BMSCsFIBMSCsh R &% pLAETE S fa U ks
Fig.6 Electrophoresis of rat BMISCs (A) and BMSCs induced islet p cells (B)

Relative insulin mRNA level
= o o — —
N N oo (=) [\8)

<
S

0 .

PASCs

[El7 PASCs5 IR 1PN T /FHIBMSCsiR 5 FEE FImRNATKF
Fig.7 The insulin mRNA levels in rat PASCs and BMSCs induced islet f cells

GO -

Induction BMSCs into islet f§ cells

(B)

55kDa

Insulin “_ 34 kDa

[El8 AR B PAARIS S /EHIBMSC

s(A)5PASCs(B)iR 5 REHKF

Fig.8 Insulin protein levels in rat BMSCs induced islet p cells (A) and PASCs (B)

Faglucagon ik B 44 & ik RT-PCR%; R B 7R, i@
15 9% MIBMSCsH X % JAGAPDH, fi: % & . PDXI.
glucagonFE R 35 To W 2. %45, M1t 5 ALV A 2%
(E6A). M 7E 5% 5 FERAH i 15 5 J5 IBMSCsHr,
GAPDH. W53 . PDXIMglucagon¥E R4 % ik,
BH 6 2 38 2%t (E6B). 45 3K B, BMSCs
F Iy 1) i K R P S 23 Ak, R IE A R TR R B 2R
PDXI1Mglucagon

244 MEBFADRERMEHERMIEEF BN
BMSCs#2PASCs ¥ mRNA #J /K -F SR 2 #PCR
SER IR, A RN A 5 5 5 IBMSCsH ik 1

K FImRNAF i & APASCs[1]1.091%(P>0.05)(&
7). ZERRY], BB B FEBAN L 5 5 )5 FIBMSCs#X
PASCsI) i 5 Z 3 N FImRNAR A R AR E,
BV = 35 22 T i I 2% JE DR A mRINA /K S A X 58 B AH
fl.

2.4.5 Western blot ~ Western blotZh 5% 1, PASCs
5 R 5 FE BN I 75 5 J5 IBMSCs) % ik a-Tubulin
FF 5 2= (), Fi ) 2R A B A G s O S AR
41 Mo 75 3 J5 FIBMSCs K T'PASCs(P<0.01)(E9). 1t
SEILR I, R B FERYN IR S 5 5 BMSCs Al A i
JiE &y 2, H & = HPASCsiH -
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—_ —_ [ [\S)
(=) w (=] (%)
1 1

Relative insulin protein level

o
9

PASCs

#%P<(.01, HPASCs4L L
**P<0.01 vs PASCs group.

kk

Induction BMSCs into islet  cells

B9 PASCsSRUIR B B4ERIE S /FHIBMSCsH R B R 2 B LA
Fig.9 Comparison of insulin levels in rat PASCs and BMSCs induced islet f§ cells

3 g

BMSCs/2 H A B & H e /1 1 2 1 710 fe
(17 A -4 B 220, AN 5 R FH N B R 7 5 1 e
4 {kBMSCs, £ %% 41 67 #T 7R, CD13. CD44
MICD106% A A ¥, CD49d 5 [ 11, 5 STk 4k i —
FUAN F 0 43 88 B 4B I BMSCs. BMSCsfg 4 41
BT R A W AN B, 2R IA 2 B pat
JEL R B R T e A 5% 11 S PR 021428 iR R g [
Y8 & 1(pancreatic duodenal homeodomain 1, PDX1)
FE By o AR B IR B R S R TP, PDX1IR B R
i 2 53 S0 By R o0 WA BB 2N Y A o AR 198
AL EE I (Nestin)*202 IR 40 br B R R
(insulin)2& FH R &5 BAH 7= A 0 18 75 i p% 7K 7 1) =
T 2. TakemitsuZEBITF 78 3% B, 3% #% JLPDXI1.
Beta2 fliMafa ] if5 5 RKBMSCsH il & R 72 E. Bl
I I DM SO = 4 4 355 X BMSCsiith 47 B i 5 £ B4t
[N s LN il b A i A1 ) oA R E R S
YURAR L, R iR i 2 2 WA A () A7 E . BMSCs
RS B FEAH I 5 J5 R IAPDX 1. CK19. HEH
R 5 2, [F) I 3208 AH B b & 5 Klinsulin, PDXI
glucagon, 517 N4 R —2, HHBMSCs %l
[vi 8 5 R BT 401K

AR S IG S 2 SEPCRES JR BH, BB S B4
J1 5 5 5 FTBMSCsH Ji & Z2mRNA K- yPASCs (1)
1.091% . Western blot4i R &K W, 175 F J5 IBMSCsH]
AU S R, HRIEZEKPASCs . Chen57E &

JE T BEIE -3 2k L RE I 251 T, KeBMSCs by
I d A5 0 L AL, v R R TS T 0 A 55 T S 3R
AT FEAEMRNARE [ 57 7K Ao ) 21 J5 & 28 L (Rl %
1K, F& AR & 2o W B T 1A B, i etk —
2Tl

B AN A IBMSCs ) JiR B 20 B 40 44 1 44 4h
PR EN A TS 5 F A A5 6
ORI, 7E4 f5 BT S8 n] AR 5 VR I 2R b ]
BMSCsH Gt N\ — S5 25 Jig 1 5 1) 5= RIS, [ I Aar
D2 A () Jik & 2= 7 Wb &, PR TBMSCsiR 4736 A
i &% B2 AR AR L, AT A 2 BE N 5€ 3% . Mehrfarjam
B 5T R, A 78 5 T 48 B (mesenchymal stem
cells, MSCs)FJ F] F 381 4= /Iy B iR AR 32 B %) (mouse
neonate pancreas extract, MPE);= L fifi [ 2 45 4 41
J{e(insulin producing cells, IPCs), 3= 1AB4H i #H 5 &
PDXI. INSI. INS2. EP300%1 CREBI, JtR I
FOXA2FITCF7L2%% 3% K 7 KA EAF H; DNA-PK&
4%, KAT2B5PDX1. CREBI. EP3004H .1 H,
FEAE FHIPCsIHF P2 AEES &K .

AR FARSM B F5 TR, %8 K BMSCs, i
1 DMSOFI = 1 PR 53 X BMSCsilt AT /8 i 5 4 B4 i
7%, RN EmRNAMIER F 5T /KT I B 2 A B4
HE AL JE FIBMSCsRIA IR By 3R, Bt — 2D 583 11X T
R A BF S T ARG RAVME T LIS
J& M FHBMSCs A J7 B bR J 21 P 55 51 412 3t 240 it SR U,
AR PRI PRI R VB ST B2 it 138 (1 SR AR A 4
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