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Abstract
AIM: To study the therapeutic effect on diabetic mice of
insulin-producing cells induced from embryonic stem cells.

METHODS: Firstly, ESCs were induced to differentiate in
serum-free DMEM supplemented with bFGF for more than
3 weeks, and DTZ staining was used to identify the in-
duced IPCs; Secondly, experimental diabetes was induced
in 6- to 8-week-old male Balb/c mice by a single intraperi-
toneal injection (200 mg/kg) of streptozotocin freshly dis-
solved in 0.1 moL/L of citrate buffer, pH 4.5; Finally, the
induced IPCs were harvested at day 21 after differentiation,
and grafted subcutaneously in the shoulder of streptozotocin-
diabetic mice to observe their glucose-reducing effect.

RESULTS: ESCs could be induced to differentiate into IPCs
in serum-free DMEM supplemented with bFGF. The induced
IPCs were stained crimson red by DTZ, and their trans-
plantation could reduce blood glucose of diabetic mouse
significantly.

CONCLUSION: ESCs can be induced to differentiate into
IPCs in serum-free DMEM supplemented with bFGF, and
the induced IPCs transplantation has a certain therapeutic

effect on diabetic mice.
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¥EPR % (diabetes mellitus, DM)J&—Fp T E G E AL
FREAIENE" . B R 5 R I 4TI (insulin—producing
cells, IPCs)/ZIRY7 I BUFIFR S 11 AUBE PR B A A%
ik, HZRF G . L, RIS N
JIT B 1PCs AR A R JEBE . FEARAL, BRI T 400
(embryonic stem cells, ESCs)MYUAA REAR DR
FJCRRIE A= RE S, T H B 2 a b ivEae e,
LL, BHTESCs $EA AR . EAE R G 2 R
FBEAIRYT BB TE LR, FRlE, Lumelsky er al ™"7E 3
175 ESCs 5 MBI &3, ESCs AITEMRSME T
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AT A AR IR S A B g 5 R a5, AR
NG TR ARG T O S TSI i AP T
ANEURIG T A0 ES-Ds U5 S48 IPCs RYBITFEIT 3R
1, FETEANIISE T % 1PCs A F40 m A -, 38
{1 13R PS5 IR B 2 (streptozotoein, STZ)HI45 A4 Balb/e /N
B DM A7, 32558 T ES-Ds 5 A4 UK IPCs B2
NASAEXT DM /N ER A A AR RO —BetR 0 1 52 i
MIMHERITZ IPCs J T AEIRYT DM B AT REM: 5 AT ATk,

1 #MRRGEE

1.1 ## ES-D; 4R A pR L iEgniad: ¥rik#
R DMEM, fif 4 35 AR TR Z LR IA H Gibeo
NT): Serum Replacement 3, STZ #ll Dithizone(DTZ)W4 H
Sigma/\ 7] ; B4 IR LT 4E LN AE K - (rm—-bFGF)
4 B R&D System 23H]. Balb/e /MR, SPF 2%, HilLU%
REESL SR AL,

1.2 Fik

1.2.1 B2 13 d Balb/e /NRIRIG, H R0 3l 45 77 )2
AL, AT FRIE N DMEM(& &, & B, A&
PIERERER) T 100 mL/L /NS . IGFRT, B 10 mg/L £
AT ENNIR WG G ES-Ds ZHIERE T RS R,
SFAEAINEIHETRIZ L, RSN S x 10Y/L. TR #2E
S DMEM(& &b, REB, SNSRI, #m
200 mL/L JA4E 135, 10 o/L AEAFZE IR, 0.1 mmol/L
2- B ZEQ2-ME), 1 mmol/L A& kR, ;7T
37 C, 50 mL/L CO2, 95% 1R EHIEE N
3 d FEHLLS 1 IR BT R KRR RS Y
ES-Ds 40 RS -EDTA {4 fb)5, BFEiR T3
JZANREAYT 12 FLANIEE AR, BT IS S5 58 DMEM
(&b, A B RE , AN S TRMIERAN) , % hn200 mL/L serum
replacement 3, 10 o/L AEFEHERE, 0.1 mmol/L 2-
ME, 1 mmoL/L#5&E B, 5 He/L rm-bFGF. 4HfitE
F£F 37 'C, 50 mL/L CO2, 95% AR AR N
PP 1R, RIS TR 21 d, B ES-Ds 4
SR TPCs 42 DTZ Y0 % 58 S 44 F.

1.2.2 IPCs & T A3 DM DR otz ey %oy aliZ 8
Balb/e /N 18 H, 6-8 JElIY, A& 2042 o 1R I
R 3 dfa, VLR TP INREEPLYS o 3 4. 4l
1 N IPCs BAEIGITAH, 402 DM BERINIHELE, 40 3

FRZ MPIRECH 4 o/l STZ VR, Rig, A1, H24%
1 YRHERE I VE ST STZ 200 mg/ke DAIAS DM BSR4
3 % RIE RS SRR ERE W, 1EARIETT
DM &R HRZE. 14 d J5, FH LifeScan MBS &
ZH /7N R AR K S R st 18] 2454 B4 10:00), 411,
2 2 % B AE>16.7 mmol/L 35, 2Wir A WEFRE"". Bott
KBS 535 21 d I TPCs. W20 1 45 AT IR PR T
IR IPCs (2-5) x 10" D4/ &), RIS, %4
2H 2 & DM AT B R A2 20 3 4% R And B Bl 50
GRS AR T IS WRAE XTI, B B 4.
WIS 5 d, AR B IPCs [FRE T 1A 748 29k
. 2 R MR, FERIR S S5 d, 562
WG S d A1 15 d, RS20/ B K SE, [A)
A0 R A% RV R LR 45 B — Btk O

FITFATR SRR B A B 3 O 22
AFF, A’ KK, Ira %S H meantSD £,
a=0.0 S00(A)).

2 #R

STZ ¥ 1 IR IGTES G 14 d, R IA&-2H /)N B T i
K 20 1, 2H 2 A i>16.7 mmol /L FY/NRILE 10 B, H
432 HIBEFPRE, 435054 11.6 mmol /L A1 12.1 mmol /L.
FATHEIX 2 H/NERMBE RS A 20t 55 . 41 3 4% Bt
PEIER, RBEREmER L, 2).

2.1 DR AR T AL STZ BIEERT, &40/ ks
IRP-JC 2 S (MLHE 1), U882 R STZ ERIE s 4 E 14 d
(B IPCs FEAEFT) 19220 /N BRI 7K S 104 3 75 TPCs 4]
WHAEG 5 d AL/ RIBE KK, ks 4, 553518
IPCs FHRAEG S d(RIWRR B S 10 OFPRIRBAE G
15 d(RIPIRR AL G 20 d) 4541/ BRUBEK . 4551 2
7, MHERTS HIERTAEG, TPCs BHtZH F2 DM FE A%
HEZH /N BRI WS KO- 35 BH 5238 155 (P <0.05); At B4
JoI ARk, EEARI R A BT MRS S d,
IPCs B A A I /K SRS AE T JC A S ek A2, U BHAIR
IPCs FAH I AL BIRENEE N WX S 10 d(RIFIR
BAH)E 5 ) SBAERTH L, TPCs A MK 70 &
AR (P <0.05), 1M IPCs 55 2 Yk, AIA 5 ARZ
SRS MIRFSHES 20 d(BPFRRAEAEIS 15 d), 1PCs BB
FELZR AR 7K S S B8 22 5 R R T 14 IR K-S JC B S 22 1)

AT DM R IEH X A4 5 JeH pH4.5 TS DMAERY N} HE 2 RN 3 AR HE 241/ BRI /K SR 283 0

# 1 IPCs BERI E& B/ NRIIEAKF (meantSD, mmol/L)

S| n I 1 M2 I 4% 3 1% 4 I 5
(BRI (HIARSE BAEAD FIRBHE 5 d) BEERBHAESd)  (FIRBARE 154)

IPCs BAHH 5 6.2 £ 0.5 209 £ 2.1° 219 £ 2.3 169 + 0.6° 215+ 28

DM #E T % B 2 5 6.3 = 0.4 19.5 £ 2.5° 22.1 £2.9 212 +23 21.5 £ 2.1

R A 6 63 £ 0.5 64+ 09 73+ 0.6 7.1 £ 0.8 6.8 £ 1.0

2P <0.05 vs HIAERT, P <0.05 vs B AHL T HE FT.
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B e, HArdl—BE4E ek, mad— a4
FREIEH K, RS RULH, 55 1K IPCs BBREAEIE
PEVEF, 26 2 YR TPCs B AE 1E— B B] 4 B R BEAI DM/
SIS (R 1).

F2 IPCs BRI E & A/ RIERER R (meantSD, 9)

i n fRpiE 1 s 2 Rk 3
(FIBRT) (KBS BAERD (FHRBAES 15 )
IPCs #HH4 5 20325 183 + 2.5 19.8 + 3.2
DMARRINTHELZ. 5 192 + 2.9 169 + 2.6 17.1 £ 2.6
RyEHATHEE 6 194+ 18 217 + 2.1 235 £ 2.5

22 NEARTEW TN STZ HIBEHT, FRESU/DRIA
JEE (AR 1); STZ ERE RS S 14 d(BIHIES |
IPCs FEAHAT), FRass A/ R A e (AR i 2); IPCs 26
2IRFH)E 15 d, FRES A/ IR R (R 3). 45

fn, SHIBETA LG, TPCs B ZH A DM A AN} FE 20 4%
FRTERIRS , IR R NG, (HEEF 25, [, /N
SIG Y, B A BRI TCIERE. B /)N BRUFE TPCs R
BMAt)E 15 d, BEATTHBRET, BBk

OUA FTEGE:: 1T DMASEEG B ZH 4 LA BT B2 S 4R 474
K, —BeROL L ARFE RN HEA 2% B A&

B, H-—BeRd R X5 Lumelsky er a/™ i
EAH (R 2).

3 e

ESCs 5 S0 IPCs AU IT S AL 800G, A OCHRIEA
210720 R IR FE AR U TPCs BAHIRY TR
A SCHRI B /2022 24290 Brp) - FRATTHE ES-Ds 15 A A
[ IPCs FRATBLEFFEAIBIY 11 IPCs A W2 s 1Y)
Bnl b, #E2EHFSE T ES-Ds iR IPCs 2 F RS
DM /NSRRI RERA R O — B E B2 . Soria. et al ™
s #E TR S TPCs B4, BEAEF: DM/ R IMLTEZK PR
ZFIEY, PR 10wk A, G, A—F2 R
BT, JERA. Hori er al™ #1478 A g
A, BEUEKS DM /)N FRIMLBE K R ZE <17 mmol /L A2
i, R 144, 25, ZRMEKERER
FERTZKV, TR AN, U0 R REREZE IE 7K1, H
T, A2 SR A — PRI A5 2 B 3% Blyszezuk ef al™ HE
TTIEE N RS IERE R SRR AR, BEAEFE DM/ R LR 7K -
FZE<10mmol/L, FFLEFFZ 14 d, FFLL, JBAE. &
HE AR HRURE N 5 7 . Lumelsky ef al™ 347 TTPCs
TR, 455 Hori er al " HOMIG, REEQ]IEZ
AR, 0, TSR A2 BR A — etk 15 2]
s, IR EAE, REEABEE. A5 B RIGR
I BB T2 AR, A I RAEIR I T A BRI
SEHME. AT K S BAET A S A, A\
RS IPCs MAFERRRE . ThgelRaE . 4if i .
MR HOAEE | ZFw B BRI LM e e 7%

ZRMHARH XK.

ESCs TERIPALBES T A 01 FE B 40 AE P31
BRI IAARRE, (RIS IRGE 534k b 2R R AR A1 7 WA L
1M H ESCs 175 A= BLAG TPCs A 2l AL RS A 25 0 T /N R
&, MARNBEDAEZRENTEREHEL, o, 8
Ko pp AHHETE N 2R BE B 21 21102 5 BANBARASFE A
IR A BERIS SE AT BE 0 Frll, FRATIA
AL, BATIE SRR P, (TR R TR EESA
BB AR B A IE P A A A ) AR A ) 40 e sl i i
FEAE A HhEC A 285 788 1) 2R e (B 455 R 5 ) EAth P 43 DA 2 A
K SERRAN IR AR S W7 AE , RT BB TR AE R
PRI, AR T B AT AR S S AE A B
ML RYEIER, TR, FRATEERERER L 28 3 ia kb + e
WIRA LA IPCs MEAT 2 N REAA.

ORI, HETE PR, —J2 Soria er al™
HIHIE, SR STZ(200 me/ke) I TEST 14 d, 52 B
MAHEKFE>28 mmol/L RiZWiHEARAT DM BEAY, — 2
Blyszezuk ef al ™' HIRIE, % STZ(200 me/ke) 5
GG 24 h, 32 RS IMAHKE29°8 12 mmol/L 2

RARE DM BBSAL ARIEIGIRSE R, BE SRR K,
MAEZKE-5m , Br DARATTE 86 R H STZ(200 mg/ke) 8
ST 14 d 1952 BRI IR AREAL ;. S0 Pros 112
Wrighn, FATHEYE Lumelsky er al ™ AYHRIE, R M
B5>16.7 mmol/LAE Y IR I Wibm HE. S HEAT I A 5L
HR(1-2) x 10740 7 R, SR T T
BEVERES, FRATESES x 10" 40 / RO TR . 4%
R, TERMES d, MWHEKVRRE, RATASERAEL
MBI B A, AT T HEIBA N IPCs FRIRFEAE.
FH2RBAIE N5 d, EBV/NRIMYE B Z IR
IRV, ABEFEAETT B FER(P <0.05, 2R 1). UEAHTET
TISERE S5 T, 1PCs B2 F ASAH B SR A RERH A FR Y
e MUK R IR, (HFE— Bt Rl BEAEAH B IAI%
A8 R A9 L 7K

EHAEENE, 5% DMER 12 J/NEA,
A 2 JUNRIEKT-4350 4 1.6 mmol /L 1 12.1 mmol /L,
HORH B S T REEXT (6.3 £ 0.5 mmol/L), {HAK
T 16.7 mmoL/L WHZWIBRIAE, FRATHEISL P /N ERAE
PR A, RIS THET T T 1PCs BoAt, oA
TS AT, 5 R AP, WIS 5 d, X /MR
WAV E 2] 6.6 mmol/L Al 7.8 mmol/L, T-IRASHLS
5d, MBEBAERTEE K7 SR 40 F iR B 4
W R IR OB PR, 617 IPCs BAEIRYT, J7
BRTRER 4. A, X EAENE RO B, oA FHH
fREpE2Y , A MUK REIRR]— e R, BT IPCs B
FE, 5% 1PCs BAEIRIT AR B 5 DL ECA B 25, 72
HoaWl, W AR
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