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Abstract

BACKGROUND: In previous studies, the human umbilical cord mesenchymal stem cells (hUC-MSCs) have been
successfully differentiated into islet-like cells in vitro, and insulin expressions have been found.

OBJECTIVE: To compare the therapeutic effects of different induced stages of islet-like cells differentiated from
hUC-MSCs in a diabetic rat in vivo, so as to find the most suitable induced time in vitro and provide a theoretical basis for
clinical treatment of diabetes mellitus.

METHODS: Passage 3 hUC-MSCs were differentiated into islet-like cells after 7, 14, 21, 28 days of oriented induction.
Eighty male healthy Wistar rats, clean grade, were used in the study. Except eight rats in normal control group, all the
rats were injected with streptozotocin at a dose of 70 mg/kg to establish diabetic models. The rats at 10 days after
successful modeling were randomly divided into model control group, non-induced group, 7-day induction group, 14-day
induction group, 21-day induction group and 28-day induction group. Rats in the normal control group and model control
group were given 2 mL of culture medium without any cells and rats in the other groups were implanted with
corresponding cell suspension (2><106 cells) via tail vein for two sessions with an interval of 2 weeks. The blood glucose
level, body mass and serum insulin level were detected during the treatment process. The rats were executed to observe
the structure changes of each organ at 4 weeks after the second cell transplantation.

RESULTS AND CONCLUSION: (1) Compared with the model control group, the body mass and the serum insulin level
significantly increased and the blood glucose levels significantly decreased in all the transplantation groups (P < 0.05),
and the therapeutic effect was best in the 28-day induction group. (2) Compared with the model control group and normal
control group, the frozen sections in all the transplantation groups showed that the morphological structures of the liver
and kidney were clear with no abnormal changes, such as necrosis and fibrosis, after transplantation. These
experimental results show that it is relatively safe and effective to transplant the different induced stages of islet-like cells
induced by hUC-MSCs in the treatment of diabetes mellitus, and the therapeutic effect of islet-like cells at 28 days of in

vitro induction is most obvious.

Subject headings: Diabetes Mellitus; Umbilical Cord; Mesenchymal Stem Cells; Cell Differentiation; Insulin-Secreting

Cells; Tissue Engineering

Funding: the Scientific Research Fund of the Aerospace Clinical Medical College of Peking University, No. 201302

Cite this article: Shan X, Cui XL, Shi H, Shen Y, Wang J, Zhang SY, Guo B, Wang YZ. Transplantation of islet-like cells
from human umbilical cord mesenchymal stem cells at different induced stages for the treatment of diabetic mellitus.

Zhongguo Zuzhi Gongcheng Yanjiu. 2017;21(29):4703-4708.

0 3|l Introduction

Bl s o — 21 DA e OB DA R AE AR s, T
i g AR TR H AT PR T LA 25 s s B K
e, BEATRPREIRST o A5 MR K2 HURFH MR BEAL,
IR e LA P DRk SR R R T ik, B
o 5 BN M B 5 AN P AR, R — AN, T4
TR (04 W 2R P Y TR DR (7 2R,

() 78 040 e — 28 A 2 ) 20 A 5 e 11 i 4 T 4
{7 X ST 05 % = i I ORI 5 i AW i B S
SRR AT, A A 1) 78 5T 41 g (human umbilical
mesenchymal stem cells, HUMSCs)&H kU5 2. 5
TARHC WETEBE 5 RS R AC T ) A B0, T
R LA AN M . BIECUE S, NIRRT R A T 40 A
FL5 5 J5 1A 108 B 8 40 P 3 AN R A B A HE R A DG 1 41 e 4
[H#5CD80. CD86. CD40. CD40L, 21 A Jft (A 78
Jo 4 I S S R S R, AR R R R S
PR SRR O, 3K A N I T A0 M S T
A AR T SR AL FR R AL, AT ) LAAE o RS R VR 7 B IR
I 11 40 J o o

S0 3 T ke A AT ) 78 T A AR S E 1) 5 5 4
WA R FEA I, A O g R R, 59T, 14,
21,28 d4u i Bk i R R IE 41 N 1.72%+3.07%+23.58%

4704

57.02%, Ui WIBHA 55 I I AE K, e 2 ik R e,
ARSI B0 A TS S A 2 B S 18] 78 5T
A 5 3 03 A JE B R I R AR O A A A RE A A A BB A
M, JFERR 5528 dIf) R B 40 RS AR T T B PR s 1) B
BEAE 2 A U0+ LA 3 N a0, D i PR V6 7 J s 2
LR A .

1 #EIFIAE  Materials and methods
1.1 &%t BENLO RS 825
1.2 BFIE RHE 72015412 H £220164E9 HAEIL UK

2ER R PR B2 22 BE 5E i o
1.3 #H
1.3.1 SZEshY  8JRWWistarfd FEMEME K 80K, 14k

1180-200 g, MW H AL 4E @A S ARF RA A,
VFAMES: SCXK(50)2012-0001. 53 i Frf s s i ik
B AAFA A A B2 FRAE

1.3.2  40M0 AT 1) 78 5 40 B A b 5 K S TR I R
[ 2% g L S AR A

1.3.3 FERAFBALZ B-HEAEKFET. WHiLFRA. B
SOME M 2 R AR PRI Bl B A 4 AR K PR (Sigma A A )s
MBEA S A AC(Roche A 7] ); AT TR ANFT TR AN HEIR
i 2 (Sigma /s 7);  ELISAIRF & (i A=Y A7)

P.O. Box 10002, Shenyang 110180 www.CRTER.org



g, 35 AT - T A FT0 B B A F M FeL 77 W vy

@ﬁ? www.CRTER.org

Versa MaxPit# 1% (Molecular Devices A 7]); il (Leica
NEINE

14 %7k

1.4 ELHE R SRR 80 FUK RUAEAT I8 B
T7E3 djG, FEHLESRAE N IE WX A, HoR72 K g rp
JRIGAEAL . w55 0.1 mol/LFT A B —F7 462 R 8 22 b i (pH
4.2-4 S5YBENRE B 2 AL 0.1 Y%y S, BEEUKH, K
B 2518 hE E 5770 malkg. 4TS 3 AR g, 4%
SE3YUMLBIHAR 7 T-16.7 mol/LE /R i . .

142 YW FadB s KBNS B A R
FHS4l. BT d4l. FF14d4l. F 521441, H5528d
4, w121,

1.4.3 SR EFIHAMB SR UL 23R A
[B) 78 T 40 M, A 42 80%-90% i r) 1% 77w i A
100 pg/L B E K K1, 4 nmol/LiF{k £ZA, 10 mmol/L
Je e, 25 pg/LR EAEKET, 5514 d. RJERFRHE
10 mmol/Lfe Fe B, 10 ug/Lak st 4 gi i 2k K 1
Ty V%R FE- RO, i T14d, L5528 d.
MR % 77 S8 N Bt 18] 78 o+ 4n i 2 Al AE B M w7, 14,
21, 28 AR, DUMERS RN 1K BIAH N K75 S
1.4.4 AMHBHE"T ER10dE, KESL. HS7 d4l.
B4 d4l. 5521 d4l. 15528 d41 5 H & Rk A
HIRE (40 L2 mL/ S (A0 i2x 10%4N) . IE 3 %t e 41
R T L ZH 28 R F DA SR AN 25 AT AT 4 O 1R 15 2. miL/
o f2RBAH1R, HBH2IK. H2RFH G kS 524
Ji, RISABEETE KR, BATARACR 4R

1.4.5 fRpTE LRI SRS, a1
7, 14, 21, 28, 35, 42Kl 41K B A oS A IR
IR ST WU B 5 P AR B R 75% LB 35 K R o, ARG
A5 FH 2 O A SRR a2 i K A e A 0K B 2 R o 7P o
1.4.6 MIHEHSRRN  H1RAEBHE42 df5, F41K
AR 8 h, SHHEAT S IEHULS, LL20% 25 WA T 115 s
W2 glkg, 2 hJE FFRIRBERUAL, S50 EVEW, A IR
5 22 ELIS AT G A I 25 2H K Bl IML75 1B B 32 7K F-

147 HLURB NS SIS, B &K U
FUENE, HAZGEM e, 2R CREIK, — WA A
B, CAIEEIEY R, AR -GS TR e T
WS MR 5 25 4K UM U 6 R AR B R A 28R
ko

1.5 EEBUEGEAF  OKRUHE AT AR @I 5
B zK s @ E LIS,

1.6 %t F ot s Uixes®ox, KHSPSS
1908 A AT G v 2443 W7, 4L 00) LR R S PR 28 7 ZE 0 A0T s
P < 0.05% % 1 B &R .

2 %R Results
21 FBRHMEB TN BREEI R A S AT R

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

B, AR AR B A AR IR, ok, BHEAGIR
ot

22 —HRE KRBT R R A AT AR . IR
PR RURSARAS R AF, sifEAW, RN R, BRTAR
TaRe. AL AR RURS IS, IOVIREE, BRI
HeFE, AMEIRGE, SRR, 2REEZIREEIRNE.
BT ALK RRSAIR . BRICPRE RN AL, £
TR % B %2 IREREIRAT TR o

23 KREAKRRZEA ARBHEBTI, EHF AR
TR S TR A R vy 4, ZE e R
PEE SU(P < 0.01), A7) FR AR & VA Y7 41K B Ak o o 2 5
BT E M X (P > 0.05).

MRS HIIEIT G, BEIATTIN A AE K, A0 o R 2 R

R SR R R M, 697 4L BRI [ R
FEFHR, HFRMBR T R L, MRBHT7 dE, 5T
28 d4L AR AR 2 TR (P < 0.01), Hfli &G 7 4k
AR 14 K 2 ETHR(P < 0.01), HZAWEIE
W, IR AR L 2 e e B R (P < 0.01);
T JE 36K, 528 dZL K Bl B W v T Al
WITAl, ERAAEE REER (P <0.01), WLE1. fik
AL, A5 VR T AL AT A TRV R B B K R AT KT, 1
75328 dZ A R LA AR A2 .
2.4 dERE ERIETOR R A IR R AT AR T IE S
[#(2.80-7.56 mmol/LI"®); #EHLJ5, 1 H S IR 41K R ifp
AR IR, AR AR B A RN 259897 41K B U 7K
FRKTF16.7 mmol/L, 5 IFH 5 A AR L 2= Je o AR B
H(P<0.01), BRI A1 5 1697 412 ) K RLUIRE KT
L RE R X (P> 0.05).

MPBHAIT G, SEAS R4, AT 4R
IHE VR IT SR 14 R B2 B AT, b 521 d4ifis T
28 dANIRIT T RE B ERRK, ZERfAIEE BEEE X
(P<0.01), HIYARMEIEH, 515X A2 Ak
WREEREX(P<0.01); #721dUUG, 5528 d4 KR
MFEACOT BB T A a7 4, ZERa A B X
(P <0.01), WHE2. mukrl i, &i6y7 AR A5 ¥ T
TR P AR A SR, 11375 528 d2H B SR At 1 4L
(LRSI
25 XRMFMEEENKFE HIr42dfE, SIEH XA
Bl 70 S 2 22 Y 20 i B 850 I 37 Pt 15 38 /K- W
TP <0.01), ATARWORA; SHEATEAIAHLE,
FVRIT ALK B2 1 R N s S R B2 0 I v T B 35K
PIRTHRE(P < 0.01), Mg RwdE2 he, 59
28 ALy e /KT B T i T AL, ER A R
HVERE (P < 0.05), WE3. AW, 40T Y
AN [ MR v DR 9 R R ) L B 5 KT, B
EPRERIB SN, — e R L GE M S ThRg, i LS
28 A4 T R AT I A A 4L

4705



g, A A AT IG5 A BN e A FE AN B B0 /7 AR @77@2 WWW.CRTER.org

—Oo— IEHWXTHYl —e— R4 —o— KifT4l = HF7d4l —Oo— IEHATRA —e— B4l 00— KiETY = FF7d4
o R 14d4 A H$21d41 70 HF28d4l o FG14d4 A HF21d41 70 HF28d4l
500 35+
450 — 301
S =
2 400 ° 254
] £
= 350 EE-E 201
& i : i
300 g 15
2504 104
2004 54
150 T T T T T T T T T 1 0 T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
E1 SEXRAREEKL E2 &HEARMEKETY
Figure 1 Body mass changes of rats in each group Figure 2 Blood glucose level changes of rats in each group
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Figure 3 Serum insulin levels of rats in each group Figure 6 Blood glucose levels of rats at 2 weeks after first and
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E 4 AT 42d BRAXRRIFARESFARE-RLRE, x200)
Figure 4 Morphology of the rat liver at 42 days after first transplantation in each
group (hematoxylin-eosin staining, x200)
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Figure 5 Morphology of the kidney at 42 days after first transplantation in each
group (hematoxylin-eosin staining, x200)
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