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J& IR, XMRITR, 2 SR, mARTET, E VR, £ OMSR B H 2, Xoohke, 2= F2, RS, ik &2
(1. RIPERE B ER LR, KH 300052; 2. 23Rl b 455 Be 2R BT 5 B 5 5 2 B 98
b5t 100850; 3. HARERI K 2AMEIL LR BE, Jbat 100045)

WZE:BH KT8 AR T8 (MSC) sz 1 A2 ok (T1DM) s R K BUs e AE A ALE] . Fik A7 B
W RE Ao BB o B JF 32 /- MSC, R ALK 4a e R 46 MSC A& & 4% & 4 Sca-1,CD29,CD105,CD31,
CD34,CD45,la#2 CD11b, 3t £ JA 4L O # E A MR RS 5 -5 91 , B BEBR B 4 &40 0 R 55210,
52 BF 3% 82 % PCR(RT-PCR) 4l it g Fo st B K 4 35 0 R F, A 502 4 B 32 7089 MSC. 6 ¥ C57BL/6J
M Rip 4 T4 AL 250 mg-kg ', R 1K, %54:5d, 41 & TIDM D SR | FHERDEH 15
15 R 5 A B4 P24 MSC (4 2 5x10° MSC) . % 1 K MSC & 77 )& , 4 A A /s S AL S48 F Ik 2, 08
57 4 B G B IR L0 S A IS B v 4m 8L, SRR HE 22 & 0k 46 ) JR AR 20 2 9 32 T AY, S, 9% 284K i A ) ik B 2 ik
Fo B ot B4 B 0 AL, A X i A A M A= M2 A B o4 g g bk ], RT-PCR 42 M1 4= M2 E 7% 28 it 47 & 2
Fif 5 — 2R AH(NOS) , 4 25 5 1 (Arg-1) & K 32 BT & @ fe /% 1p(IL-1B), IL-4,1L-6,1L-10,1L-12,
F#H A& y(IFN-y) 78 35 58 B F o«( TNF-o0) Fe 2540 £ K B F B(TGF-P)MRNA R A KT, R 4 &35y
MSC & 4 iA Sca-1,CD29 #= CD105, & 4 iA s fk % ik CD31,CD34,CD45,laf=CD11b; & A5 #F -+ 1L 5,
B I K B 5 E , RS 4424 B F CEBPo A= PPARY %A B 53840 (P<0.01) ; s/B % 55 , MM Ak % B /&
¥, R F 4 A F AT B 45 % A2 Runx2 mRNA £k 78 8 %3 40 (P<0.01) . 5 TIDM 4274 4148 1k, MSC
G 7 480 B 4 R JE 4K (25.0£0.1) %, 7R S 2 38 A2 (12.02£0.4) % (P<0.05) , ik £y % 45 ik Fo B oL 20 038
I, B 2 e 3 g B F IL-1B, IL-6, IL-12 = TNF-a mRNA 7 -F 2 % 1%, 7 IL-10, IL-4 = TGF-p mRNA 7
F B EH 3 (P<0.01) ;M2 E 7 20 i G 5 Fb I (22.5+4.0)%3% £ (72.5+3.4)%, Arg-1 mRNA & & Eif (P<
0.05) ;M1 E % 20 i B 2 Fe AR (50.1+1.2)% % £ (15.6+1.2)%,INOS mRNA % ik 1% (P<0.05) , %it
MSC #4177 w42 TIDM AL ALy R 89 K RS, HAUH] T e 5 A 42 M1 Fe M2 E et Ie AR AL R %

KR AR T, EvEamie; 1 8RR, XERT
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Ao ITAESE 8] 38 T 40 g (mesenchymal stem
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iS5 2R REEMEBR ) &R R B . FEARTRM
ST, nl oA Ve A SRy 210 HE , Bl 22 875 4k
M1 BURIBEPEE TG L M2 2 . M1 Y I A0 8 T Je
AL A3 WA R AE RN R F-, s 5 8 — E AL R A
(inducible nitric oxide synthase,iNOS) , fifJ& #1 4t
X~ a(tumor necrosis factor-o, TNF-o) , [ 411 i £
% 1B (interleukin-1B, IL-1B) Al IL-12 %5 ; M2 B4 |5 Ik
A AL AT UL 2 7 IL-10 FIL-4 S ik b
[+ B (transforming growth factor B, TGF-B) 43 /JA
AN ST A4  AE 2R 1 (arginase-1, Arg-1) /&
Fak FE P2 —" AR EELMH,MSC
AR I A e A, i G 2 9 M B ) it
M2 I AL, AT ) 98 5E S5 0, 2 5 T PR 455 i st
A H A MSC Al 3 1o 35 45 M2 7 [ 10 4 it
i 85 B 44t A3 78 R P AR, E TS e T1DM 195 3R
PR {HMSC & A5 P8 5 B WA i AL
M9 4% T1DM A5 B /)N BRA 9 R S 0 AT AN i A
F I, ASHF T ik % TIDM AR BN B 34T MSC iR
J7 , iF — T MSC 18 ¥ B 40 i Ak | 8 5%
T1DM /SRR ST SO0z A FIBIL A -

1 #R57T%

1.1 :me
H 6 J& I I 1 C57BL/6J /)N B, 4 i i

18~21g, Jf!’] H b5 438 A1) A2 5258 Sh A FR A F L 3
YIEARIE S : SCXK-(51)2016-0006., 7£ 12 h/ak
LT 3R T 455 R o B S e sh i b 5 36
5 U FE AR R 7E 22~25C , A X A 35% ~50%
75 H 1 JEIR HErE C57BL/6J /N L (I [ b 5t 458 7]
) HTF MSC 1 4r B 5555 Fr A B sl 52 56 5 e
22 PE SER Sh YIS BE S 51 2L
1.2 KFIFNEE(LS

% Ik /7 T8 % (streptozotocin, STZ) . Trizol ., i
210 M ZEKHN (3-5 T He-1- I EL I 1204 (3-isobutyl-
1-methylxanthine, IBMX) | Jifi i 2 | B-# iz H it 4
AR CHERRER PITRR AR IR I [ 25 [ Sigma
OS] FPAGIR RIS R AN AN 10% e B B I ) [ 24
£ P22 R AT BR A W] 5 AR 1l 3 AR L B b
Solarbio BHE A BRA R St/ BUEE & Zht &k (—
Bt [ 3% E Abcam 23 7] s HRP- 1L £ 414 19G Bk
(i F#, — 471 ) & DAB & {451y [ F1 42 DAKO 24
7] ;-MEM ,0.25% i i} \PBS K Jifi 4 IfiL 5 1 [ 95 [
Gibco 24 # 5 #ii Xt #& (HiL/N il la, CD11b, Sca-1,
CD105,CD34,CD45,CD31 #1CD29 44 ) iy [ % =

ThermoFisher /A 7 , APC-F4/80, PE-CD16/32 i
FITC-CD206 #i {4 Ity 5 3% [¥ eBioscience /3 F ;
RTase M-MLV .RNA 57 & 5xRTase M-MLV
2% il A H /K TakaRa /A 7] ; DTT.dNTP . JC RNA
fiti 7K A1 2xMltra Master Mix 4 5 H [E 5 Sk 20 A TR
ol TG 1 i ol AR R A PR AR AR,
S E WA,

Tab.1 PCR primer sequence

Gene Primer Sequence

CEBPx F: 5’ ACGAGACGTCTATAGACATCAGS'
R: 5’AGGAACTCGTCGTTGAAGG3’

PPARy F: 5’ GATGTCTCACAATGCCATCAG3'

R: 5’ATATCACTGGAGATCTCCGC3’
Osteocalin F: 5’GGAGTCTGTTCACTACCTTATTGS’
R: 5’CTCTGTCTCTCTGACCTCAC3’

Runx2 F: 5’ TGATGAGAACTACTCCGCC3’
R: 5’'GTGAAACTCTTGCCTCGTC3’
Arg-1 F: 5’GAACTGAAAGGAAAGTTCCCA 3’
R: 5’AATGTACACGATGTCTTTGGC 3’
IL-10 F: 5’ TTAATAAGCTCCAAGACCAAGG 3’
R: 5'CATCATGTATGCTTCTATGCAG 3’
IL-18 F: 5’"CCTCAAAGGAAAGAATCTATACCTG 3’
R: 5'CTTGGGATCCACACTCTCC 3’
IL-6 F: 5"TACCACTTCACAAGTCGGA 3’
R: 5’AATTGCCATTGCACAACTC 3’
iNOS F: 5’"CCAACAATACAAGATGACCCT 3’
R: 5'TTCTGGAACATTCTGTGCTG 3’
IFN-y F: 5"CACCTGATTACTACCTTCTTCAGS'
R: 5’'GTTGTTGACCTCAAACTTGGS3’
TNF-a F: 5’GGCAGGTCTACTTTFFAGTCATTGC 3’
R: 5’ACATTCGAGGCTCCAGTGAATTCGG3'
TGF-B8 F: 5’ ACCAAGGAGACGGAATACAG3’
R: 5’'CGTTGATTTCCACGTGGAG3’
IL-4 F: 5’"GATTCATCGATAAGCTGCACC3'
R: 5’'CATGATGCTCTTTAGGCTTTCC 3’
IL-12 F: 5’ TCCCTCAAGTTCTTTGTTCG3’
R: 5'CGCACCTTTCTGGTTACAC 3’
GAPDH F: 5’ACTCTTCCACCTTCGATGC 3’

R: 5’CCGTATTCATTGTCATACCAGG3’

CEBPa: CCAAT enhancer binding protein o; PPARY : peroxisome
proliferator activated receptor y; Runx2: runt related transcription
factor 2; Arg-1: arginase-1; IL-10: interleukin-10; /NOS: inducible
nitric oxide synthase; IFN-y: interferon-y; TNF-a: tumor necrosis
factor-o; TGF-B: transforming growth factor-p.

R by A0 A R RN B ASU 1 3 [ i A %
A 5 Qubit® 2.0 % e i AX L 3 AR PR ES O L
7500 Real Time System % i & B O ML A
A A 26 [E Thermo Fisher 23w 5 9t X 241 fd A
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Facscalibur 4 [4 3% [ BD 2\ 7 ; )62 0 i 55 W [
H 4 Olympus A H]
1.3 BLFEEBEMSCHHEIZHFMETE

FETCHE M T8 7 Hily/NRBE S8, H
IRBHECKS B e B 208 1 mL Il B S it 11 EP
b, 37 CIHILINAL 45 min J& BB R B
10% 1 2F I35 1 o-MEM 58 4 85 32 3 v R R
it B 3 15 5% /N BB R R TR MSCL 5 256 31X
(P3), KA ML A ARSI g S i 1755531k
SNTVEYE Y B R MSC i 2 41 SR I e
YLk~ FITC-41 /N K la, FITC-$1 /) [’ CD11b,
FITC-Hi/Mil Sca-1, PE-4ii/)Mil CD105, FITC-$i/)s
fL CD34, FITC-#i/)\ i, CD45, PE-$ii /N CD31 &
PE-$1/NEL CD29,  [R] B 4% 41 Jf 452 6 fL AR, FH &
10% I 2 1385 4 o-MEM 15 35 35 47 NG (3 28K
FiA1 pmol L™, #2852 10 ug-L ™", IBMX 0.5 mmol-L™'
FIMGI 25 52 0.5 mmol » L) K i B ((Hb 28 K A
0.1 pmol-L™", 44 % CiiEh 50 pmol - L™ Fl B iz
Hl 10 mmol-L™) %304k, 733552 8 fi10 d, H]
21 O YRk AR W g% 8 S 5 B ¢ Ol i i PCR
(RT-PCR) Kl 1 i 77 1 G B 4% 5k X -F- CCAAT 4
i 125 & 5 1 o« (CCAAT enhancer binding protein
alpha, CEBPa) Fl isk 48 Ak ) Tl 4 1 58 ) 00T 32 AR
(peroxisome proliferator activated receptor gamma,
PPARy )MRNA KA . TS MERE ARG St T AR 5
8, J¢ RT-PCR il i 3 1b OB e 5 R i 5 %
(osteocalcin) Fl Runt #f 5 4% 5% X -7 2 (Runt related
transcription factor 2, Runx2)mRNA %1k,
1.4 18UERF/NRARE FI &5 MSCi&7T

B /N BUE R EME SR 2 d SR BENL > M 2 41 TEH
XFHRZH (n=10) M TIDM 4 (n=20) . 1% X IELAS
AT A AL 2 TAIDM ZH /N ERZE & 12 h 257Kk 8~10 h
J& . ip 45 F % STZ 50 mg - kg #7182 R B 2% iRk, 45
H1WR, %825 do 251 e A, BIZIAE H HIKE
RG22 K L 3 dilad R i KR I B AL M
A T-H4{E=16.7 mmol - L™ B g A i 2y, s
/N R BEDLSY A TIDM £ #IZH (n=10) 1 MSC
HITAH (n=10) . WA 55 1 FISE 15 K, MSC iRyT
20 i R # DK TE ST MSC 5x10°, 1E % % B ZH I T1DM
R 20 3 25 PBS 5 B JRIAG I /) B BE AL 1t AR R4S 5T
. 28 dJEAbSE/NR, I PBS i &2 i VERE I , 5
Ve 6000 g 50> 3 min, R i 5 05 200 i ; Fifi 5 B
R S LSRRI
1.5 FEBRALAHE a1 mEALRT

JERAR AU 5, 57 B 10% Pk F s v

[ 72, 2R FH HE G 6o 45 I i i v g 5 28U 5 2 15
o B 9 I 40 B A R S 34 AT, DK i AR
JEE 1105 SR FH B 3 ZH A 32 A I I 15 2R 43 b 7K S B 5
i (F4/80 ) HiE"

1.6 LR SEE 2 PCRE NS b5 B 1t 40 A AR 5
S FFRAEEF mRNA &K%

Trizol 7= 41 HUIE Ji 5 W5 40 it & RNA, B 1 g
RNA 357 57 1 cDNA ; RT-PCR V46 0 i s L s 240
Friigr T (iNOS Fil Arg-1) K 44 [H 1 (IL-1B, IL-4,
IL-6,1L-10, IL-12, IFN-y, TNF-o #1 TGF-B) mRNA
Fik, MK ZE N cDNA 1 uL, PCR T a4
(10 umol-L™")1 uL,g-PCR Master Mix 10 L FlI G
RNATi7K 8 uL; sz 25144 95C 10 min, (95C 15 s,
60C 1 min) 401~i#,95C 15's,607C 1 min,95C
15 s, GAPDH NS LA, R 274 FRn il 5L
MRNA FEik K-,

1.7 FAREAR NS E &R M1 F0 M2 REY

BUEIEEEA, AR S TA APC-Hi N F4/80,
PE-Hi/Ni CD16/32 }2 FITC-7i/ )M, CD206 Hi44 , ikt
JEIFEE 30 min; fiA PBS 1 mL k3%, 450%g, 25,025 min,
Fr LI A 4%Z 5 i 200 pL &2, LML
1.8 FitZEHNH

STy 45 B ECHE DL x+ s %Kk, JH GraphPad
Prism 6 B4 B S A T8t o3 i o 45 4l ) 25 o)k
FA 7 2255 MT (SNK AP L4 ) o P<0.05 1A k2%
SHAGEE L,

2 #£R

2.1 BXLBRFRIEMSCHIEE

IR FR ) MSC 23— [ 4R dERE R RTE i
PRI A K (A o 3 AI i {SORI 45 SR e 1
2 Jifl =5 #% 1% Sca-1,CD29 Hl CD105; AR kel #
1% CD31,CD34,CD45,lafICD11b(J&1B) ., ii£LO
Yeta g LR AR MSC RIS S5 B R
21T (KI1C) , HBUIE X5 sk R+ CEBPo il
PPARy A & 1H(P<0.01,K1D) ., [ EiAESS,
PRI BTG PR N (B ED |, 1B S S R - 5
F A Runx2 k7R E3H I (P<0.01, K 1F) ., LR
SRR, 5 B R NRE SEBORIE R MSC,
2.2 MSC &7 X TIDM A& B /| 53 B A7 1 & Fn 4K B
=M

55T %k BEZH 8, T1DM AR 20 /N UG AL 1
Wi i T (P<0.05) 5 5 TIDM R ZH A e, MSC
BRI A/ B RE LIS TEIR T 7 o J5 388 B F% iRYT
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Fig.1 Pluripotency characteristics of mesenchymal stem cells (MSCs) derived from mouse compact bone. A.
MSCs derived from murine compact bone were digested by collagenase and amplified to the passage 3(P3) in vitro. Cell morphology
was shown; B: expression status of surface molecules on MSCs was analyzed by flow cytometry; C: oil red O staining of adipocytes
differentiated from MSCs; D: RT-PCR analyses of adipogenic markers in MSCs after adipogenic induction; E: alkaline phosphatase
staining of osteoblasts differentiated from MSCs; F: RT-PCR analyses of osteogenic markers in MSCs after osteogenic induction. x=s,

n=3, **P<0.01, compared with corresponding control group.

21 dJ &R (P<0.05),28 d J F#{%(25.0+0.1)%
(P<0.05) ,H A4 22 1E % W BRZH 7K F- (P<0.05) . 5
1E % FE LA B, T1 DM AR 2 /)N LA o o A B o
ik (P<0.05) ,MSC iy AR BT AEI6Y7 5 7 d R
HhRIK, 28 d J534 N (12.0+0.4) (P<0.05) (K12) .

o Normal control

A 404 .
- * *
E *
£ *#
5 20{ X\L\f
g
S ]
k= 10 o ~ ~ R
ke
@ od ; : : ,

Time/d

2.3 MSCi&Jrx TIDMEE/NRBERESWFAE
Tk 2 B 5 ) 52 i

HE Qe .25 5 7R, TIDM A2 /)N FRBER 41 21
B C S EIR, AR IR W 5% ; MSC
10T AR H B UR 2SR R 20 0, 240 20 A R A

©® TIDM model A T1IDM+MSC
B 35

25 & g S S
/A

* *
20- é*\;/if—‘—-i

Body mass/g

Time/d

Fig.2 MSCs ameliorated non-fasting blood glucosed (A) and body mass (B) of streptozotocin (STZ)-induced

type 1 diabetes mellitus (T1DM) model mice. T1DM was induced in male C57BL/6 mice using STZ 50 mg-kg™ intraperitoneal
injection, 5x10° MSCs were injected into mice via tail vein injection route on the 1* day and the 15" day after incidence of diabetes.

Blood glucose concentration exceeding 16.7 mmol - L™

in three consecutive daily measurements was considered diabetes. x+s, n=10.

*P<0.05, compared with normal control group; *P<0.05, compared with T1DM model group.
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BI5)—80, RIEANMIZ 9430 (B BA) o e fbsh
RN, TIDM BRI /)N 5 1E 5 X6 FRZH A L
ROP I WL WL s SRR AR LG, MSC AT 4L
RO 2 (&1 3B) ; AR ZH 21 F4/80 [HM: 41 i %k
RV e 240 5 A S 3 (11 3C) .
2.4 MSC &yt TIDM 221/ R A Bx B I 40 B 3¢
£ & F mRNA RiZRI =200

5 E X B4 A, TIDM BB 20 /) BRI Jis
Wk 40 Jf A2 1 8 9 X IL-1B, TNF-ct, IL-6 A1 IL-12
mRNA %35 i ZH/1 (P<0.05) , IFN-y JE A 7254k ;
JIH G AE R T 1L-4, IL-10 F1 TGF-B 35 ) 8 2 R4
(P<0.05) . SHAIZLH] L, MSC iG97 41 & AE HF
IL-1B, TNF-a, IL-6 FT IL-12 mRNA 75 i 2 FRE(P<

A Normal control

Histopathologic change

Insulin secretion

Macrophage

T1DM model

0.05, P<0.01) , # i % iE )2 b7 IL-4, IL-10 #1 TGF-p
MRNA FE ik i E 1 (P<0.05) (& 4) .
2.5 MSC ;&7 T1DMAEEYNGR M2 B EREZHRaR AL
i 5 7, 5 1E 5 6 BR A 3, TIDM AR AR 2]
M1 Y RS20 53 TR B 2 (50.1+1.2) % (P<
0.05) , Hi#5 75 4> 7 INOS mRNA % ik 7} & (P<
0.01) ; M2 R = 441 i B 43 LE I [ 81 (22.5+4.0) % ,
HArEsr T Arg-1 mRNA £k R % (P<0.05) ; M2/M1
LB [ 4% (P<0.05) , 5 T1DM #E AU 4 [ %% , MSC
IHITL M1 B LA E 53 LR 22 (15.621.2) %,
iINOS mRNA &A% (P<0.01) ; M2 7 [ W 20 fifd 77
I3l 2 (72.5+3.4)% , Arg-1 mRNA #3575
(P<0.01);M2/M1 ELfE T (P<0.05) .

T1IDM+MSC
xa

Fig.3 MSC treatment for 28 d decreased severity of insulitis and macrophage count in STZ-induced T1DM model
mice. See Fig.2 for the mouse treatment. A: HE staining, the arrows show islet tissue; B: immunohistochemistry examination, the arrows
show insulin secretion; C: immunohistochemistry examination, the arrows show the positive of F4/80.

] Normal control
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#
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24
14
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Fig.4 MSC treatment up-regulated anti-inflammatory factors and down-regulated proinflammatory factors expression

on peritoneal macrophages in STZ-induced TIDM model mice detected by RT-PCR. See Fig.2 for the mouse treat-
ment. A: proinflammatory factors; B: anti-inflammatory factor. x+s,n=10. *P<0.05, **P<0.01, compared with normal control group; *P<

0.05, *P<0.01, compared with T1DM model group.
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T1DM+MSC
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&
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3
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ﬁ ]
0

Normal control T1DM model T1DM+MSC

T1DM model T1DM+MSC

Q6 Q5 Q6
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Q5
0.032%
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iNOS mRNA expression
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m
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#
[]
Normal control T1DM model T1DM+MSC

Fig.5 MSC treatment for 28 d promotes M2 macro-

phage polarization in STZ-induced TIDM model mice.
See Fig.2 for the mouse treatment. A: population of M1 cells;
B: population of M2 cells; C: ratios of M2/M1; D: mRNA expres-
sion of INOS on M1 cells; E: mRNA expression of Arg-1 on M2
cells. x+s, n=10. *P<0.05, **P<0.01, compared with normal
control group; *P<0.05, #P<0.01, compared with T1DM model group.

3 e

T1DM &5 /DA LEE g UL —F [ 5 a0
PEB , B RMRIHZ DU S =369 h £, RS A
JoR 5 2R 5 24 SR Rt | B RERICEE FR A A A T TR o
FE O, A W A BEA R FRAR L B AE 1 &
A, BRIV R, TIDM &% AR 2 (3 3
B R FR TR B AR A T M IR, 2 T B
S R WA R Y AT . ELAR AR AL N T
2, BT CAESS, TIDM &AL & T 40
it I 22 o 1 A 67928 40 0 200 5 I 490 i 25 22 i) Fr R .
i T 6 4 38 400 it 50 e %) A2 T s I 2 B 41 A
P Bk A2 R, AL e ZE LIRS B A
TEA 0 T1DM ATGEY TR AHHT ) R FIAE o 2

MSC £ —Fh Z BE B LA T4, HA 2153
AV RE A Se SR RN S e i T B ) = TR T
Z P EAN M, AN T K B bk B 40 6 A 32 1 3 o e
925 240 B S W 2 L L 1 SR S 40 A L B 5 R 4 i
A R AR, B SERR AT CLUE S, MSCHR
J7 7] i T1DM () e ie 25 ALARAS (B BB M A
THRER ) AW I, MSC AT 4/ BUYE 5 W 4
Jf 4 8 5 R - IL-1B, IL-6, IL-12 Fl TNF-ae mRNA %
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Mesenchymal stem cells alleviate inflammatory response by
regulating macrophage polarization in type 1 diabetes
mellitus mouse model

ZHOU Na', LIU Wei-jang?, LI Ping®®, MENG Xiang-yu', WANG Yang’, WANG Peng? FAN Yue?,
LIU Yuan-lin? LI Xue?, ZHENG Rong-xiu', ZHANG Yi
(1. Department of Pediatrics, General Hospital of Tianjin Medical University, Tianjin 300052, China;
2. Institute of Radiation Medicine, Academy of Military Medical Sciences, Academy of Military
Sciences, Beijing 100850, China; 3. Beijing Children’s Hospital, Capital
Medical University, Beijing 100045, China)

Abstract: OBJECTIVE To explore the mechanism by which mesenchymal stem cells (MSCs) alle-
viate inflammatory response in the type 1 diabetes mellitus (T1DM) mouse model. METHODS To iden-
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tify the MSCs isolated from 7-day-old mouse femur and tibia, the cell surface markers of Sca-1, CD29,
CD105, CD31, CD34, CD45,1a and CD11b were examined by flow cytometry. Oil red O staining and alka-
line phosphatase staining were performed to evaluate the adipogenic and osteogenetic differentiation
activity of MSCs. The osteogenetic and adipogenic key transcription factors were analyzed by real-time
quantitative PCR (RT-PCR). T1DM was induced in 6-week-old C57BL/6 male mice using ip injection of
streptozotocin (STZ) 50 mg-kg™, once a day, for 5 d. To determine intervention effects, MSCs 5.0x10°
were given through iv injection on the 1* day and the 15" day suuessful preparation. Randomized
blood glucose and body mass of each group of mice were monitored weekly after the first MSC treat-
ment. Pancreas glands and peritoneal macrophages were harvested in the T1DM model for 4 weeks.
The pathological response of pancreas, insulin expression and the percentage of M2 and M1 macro-
phages were examined by HE staining, immunohistochemistry and flow cytometry, respectively. More-
over, the expressions of macrophage marker molecules such as inducible nitric oxide synthase (iNOS)
and arginase 1 (Arg-1) and related inflammatory factors such as interleukin-1p (IL-1pB), IL-4, IL-6, IL-10,
IL-12, interferon gamma (IFN-vy).tumor necrosis factor-o (TNF-«) and transforming growth factor-
(TGF-B) were detected by RT-PCR. RESULTS The murine compact bone-derived MSCs had high
expressions of Sca-1, CD29 and CD105, and negative expressions of CD31, CD34, CD45, 1a and
CD11b. After adipogenic differentiation, a large number of lipid droplets appeared, and the key tran-
scription factors of CCAAT enhancer binding protein-o (CEBP«) and peroxisome proliferator-activated
receptor-y (PPARy) mRNA expression were significantly increased (P<0.01). For osteogenic induction,
the alkaline phosphate enzyme activity was increased, and the osteogenic key transcription factors of
osteocalcin and Runt-related transcription factor 2 (Runx2) mRBNA expression were also increased
significantly (P<0.01). The random blood glucose concentration of TIDM+MSC group was decreased
by (25.0+0.1)% and body mass was increased by (12.0+0.4)% (P<0.05) compared with the T1DM model
group. Pathologic examination at the MSC infusion for 4 weeks demonstrated that MSC infusion could
promote the insulin secretion and increase the number of macrophages. Moreover, the inflammatory
cytokine level (IL-1B, IL-6, IL-12 and TNF-a mRNA) was significantly down-regulated (P<0.01), while
the level of anti-inflammatory cytokine (IL-10, IL-4 and TGF-B mRNA) was up-regulated in the macro-
phages of the TIMD+MSC group compared with that of TIMD model group (P<0.01). Flow cytometry
results showed that the percentage of M2 macrophages in TIDM+MSC group was increased from
(22.5+4.0)% to (72.5+3.4)% and M1 macrophages was decreased from (50.1+1.2) to (15.6+1.2)%
(P<0.05). The expression of M1 macrophage marker iINOS was reduced, but M2 macrophage marker
molecule Arg-1 was increased (P<0.05). CONCLUSION MSCs can alleviate the inflammation of T1DM
model mice. The mechanism could be related to regulation by the M1/M2 macrophage polarization.
Key words: mesenchymal stem cells; macrophages; type 1 diabetes mellitus; inflammatory factors
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