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ABSTRACT Objective: To investigate the effect of LPS preconditioned MSCs on the transplantation efficiency of islets grafts and
the possible mechanism. Methods: Different concentration of LPS was used to precondition the MSCs. Apoptosis rates were measured by
the FACS, and the optimum concentration of LPS was determined by the lowest apoptosis rate under hypoxia. ELISA was used to detect
the secretion of growth factor by the MSCs. Western blot and PCR were used to detect the expression of the bax and bcl-2. In vitro,
MSCs was co-cultured with islets under hypoxic condition. CD31 expression in the intraislets was detected by the immunofluorescence.
xenogenic islets transplantation models were made using C57BL/6 as donor mice and Balb/c nude as recipient mice. Grafts function was
measured by the level of blood glucose. Results: 500ng/ml was the optimum concentration to precondition MSCs. Pretreated with LPS
could reduce the apoptosis of MSCs under hypoxic condtion. Compared with that in the non-treatment group, the MSCs preconditioned
with LPS secret more HGF, IGF-1 and VEGF. In vitro results showed that MSCs preconditioned with LPS could preserve the CD31
positive cells in the intraislets under hypixa. Co-transplantation with LPS preconditioned MSCs could hasten the recovery of the islets
grafts. Conclusion: MSCs preconditioned with low dose of LPS could improve the efficiency of islets grafts.
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Fig.1 Surface antigens expression of MSCs and the morphological characteristic of MSCs under bright light (scale bar= 200 pwm)
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Fig.2 Apoptosis rate and the expression of apoptosis related protein of MSCs under hypoxia

A Apoptosis rate of different MSCs groups under hypoxia ; B Expression of bel-2 and bax of different MSCs groups.
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Fig.3 The secretion of IGF-1, HGF, VEGF in different MSCs group
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Fig.4 The number of CD31 positive endothelia cells in the intraislets in different group under hypoxic condition (Green:insulin,Red:CD31,Blue:DAPI)(x
200)

25 BHEMRESBEYHIIGIREER

LPS 154 3 74 1) 7857 T 200 A RE 4% BH o 5 o35 19 S R AL 2
REMWKE , TENR B B LPS Fib B MSCs 41k 9/10, 76 ik £ 1k
EARALEE MSCs 2K 4/10, 7EXTIRZH A 1/10 205 T A 21
RIMAFRE ZIEH K, 25 A G145 L (P<0.05) (8] 5),

100+
SE Isesoansses ek AR A F I MSCs YL
Z 8- ™ : -4+ R ALPSHIALEMSCs 4l
£ ' == x4
=2 604 !
Rag oed
£Eo H
88 40 :
E .‘%—m l“"
N5 201 E —————
S poeeee
0 { T | r .
0 5 10 15 20 25
BHUSHB A @
days after transplantation
5 BLENRA MRS 55
Fig.5 The recovery of blood glucose concentration
3 it

Ji B REABL AR T 1 BB B Y F T B SR A IS
TP AP e R AR 9 — SR A BRI A A2 30-70% 1 25 k1
BRI LB 04 25 2 32 B R R 2 e P A e A S M HE e (A
RS, RVER T, B A ) o B B T #9520 i 2-4mmHg,
R IE T BREGHLIP Y 10%0, R4 T R i iR A )
FARA TR o PR TR AR I A ST X TR AR R AT
o EEL L AR M A 3 S B S AR AR A TS A
R R ZHR NN 2O A2 G, #E— D5 R A
AR IBENS ™, 18] 78 5T+ 40 MO RE A% W 8 422 o B 5 R AR A LI %
111} Taihei Ito 5 A RYAITSE 2 B 1H] 785+ AR RS LI [RIAE A7 AE 2%
RN ] i s 18] 7 o 200 M A PR P3N 3 K ] 58 5T 24 i
FEMRSEZRE T BTG R 5T

6] 58 BT T2 2 — R BA HEUE B RE I AR RE ) %

] AL TR RE A AR o 3 e B R B A PR 4 AR A 1

o ARG B R LPS Fikb 35 Y ] 7 50 T 40 e 05 58

153U VEGF W8 4 i B i o LA A A7 35 090 ARBIF Y 4421

[FIREUESE T FaREs R o RN AS BT A B 5 R AL PREH AR L LPS 7

A B [ S0 5T AR RE A R IR A 5% 1 T 23 3 £ IGF-1,HGF

T3 A 4 PR R 7 200 M G T AR 4R 5 S At 0 e e v 4 42

FEANE . RSN W] LPS FiAb B MSC g% B 47 1 {4

PRI 20 A IS ) P B 200 AR, 30 TS AL R 4 a4 T

HHA T4y TR S T Penko 25 A\ ALIE S B IS P 1

AELZR A T AGE 3 20 0 R ) A A PR -2 VEGF 47 i & 9 7

AN B AR, T ELASBIFFE 45 R BT LPS fiiib PE A MSC

REASIE 1 IR T B T 9 2 1 3 R B IR R i 52, AT

AR HAF R I I] , S 0 A4t AR AP 1

23 LRI, LPS TRk P AEAS 18 1 1 55 5] 55 571 200 X 4

FRITIRS 52 8 17, 412 e [H) 5 J5T 1 A I 14 55 43 7K - , 2 T 4 e £

PRI L5 PN B M P S, B RS RS RS AL D O AT

IR R ARE R RS T — DR AR .

S Z 3 Hk (References)

[1] Stokes RA, Cheng K, Deters N, et al. Hypoxia-inducible factor-lalpha
(HIF-1alpha) potentiates beta-cell survival after islet transplantation of
human and mouse islets [J]. Cell Transplant, 2013, 22(2): 253-266

[2] Moritz W, Meier F, Stroka DM, et al. Apoptosis in hypoxic human pa-
ncreatic islets correlates with HIF-lalpha expression [J]. Faseb J ,
2002, 16(7): 745-747

[3] Wang W, Upshaw L, Strong DM, et al. Increased oxygen consumption
rates in response to high glucose detected by a novel oxygen biosenso-
rsystem in non-human primate and human islets [J]. J Endocrinol ,
2005, 185(3): 445-455

[4] English K, French A, Wood K., et al. Mesenchymal stromal cells: faci-
litators of successful transplantation? [J]. Cell Stem Cell, 2010, 7(4):
431-442



- 1812«

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.10 APR.2014

[5] Borg D, Weigelt M, Wilhelm C., et al. Mesenchymal stromal cells im-
prove transplanted islet survival and islet function in a syngeneic
mouse model [J]. Diabetologia, 2013

[6] Phinney D, Prockop D. Concise review: mesenchymal stem/multipote-
nt stromal cells: the state of transdifferentiation and modes of tissue re-
pair-current views [J]. Stem Cells, 2007, 25(11): 2896-2902

[7] Chamberlain G, Ashton B, Middleton J. Concise review: mesenchymal
stem cells: their phenotype, differentiation capacity, immunological f-

eatures, and potential for homing [J]. Stem Cells, 2009, 25(11): 2739-
2749

[8] Lee MK, Kwon CH, Joh J W., et al. Trophic molecules derived from
human mesenchymal stem cells enhance survival, function, and angio-
genesis of isolated islets after transplantation

2010, 89(5):509-517

[J]. Transplantation,

[9] Solari MG, Srinivasan S, Boumaza I., et al. Marginal mass islet transp-
lantation with autologous mesenchymal stem cells promotes long-term
islet allograft survival and sustained normoglycemia [J]. J Autoimmun,
2009, 32(2): 116-124
[10] Tto T, Itakura S, Todorov L., et al. Mesenchymal stem cell and islet
co-transplantation promotes graft revascularization and function [J].
Transplantation, 2010, 89(12): 1438-1445

[11] Lehmann R, Spinas GA, Moritz W. Has time come for new goals in
human islet transplantation? [J]. Am J Transplant, 2008, 8(6): 1096-
1100

[12] Shapiro AM, Ricordi C, Hering BJ., et al. International trial of the
Edmonton protocol for islet transplantation [J]. N Engl J Med, 2006,
355(13):1318-1330

[13] Lai Y, Brandhorst H, Hossain H., et al. Activation of NFkappaB depe-
ndent apoptotic pathway in pancreatic islet cells by hypoxia [J]. Isle-
ts, 2009, 1(1): 19-25

[14

=

Carlsson PO, Palm F, Andersson A., et al. Markedly decreased oxyg-
en tension in transplanted rat pancreatic islets irrespective of the imp-
lantation site [J]. Diabetes, 2001, 50(3): 489-495

AR, RART, IR, B M T 0 e A ROR 0 = e By F
LA AL AT AR By Ao B A B G e [J]. P AR SRR SMAR R,
2009, 26: 865-867

[15

=

[16

b}

Robertson RP. Islet transplantation a decade later and strategies for
filling a half-full glass[J]. Diabetes [J]. 2010, 59(6): 1285-1291

[17] Avallari G, Olivi E, Bianchi F., et al. Mesenchymal stem cells and

—

islet cotransplantation in diabetic rats: improved islet graft revascula-
rization and function by human adipose tissue-derived stem cells pre-
conditioned with natural molecules [J]. Cell Transplant, 2012, 21
(12): 2771-2781
[18] Yao Y, Zhang F, Wang L., et al. Lipopolysaccharide preconditioning
enhances the efficacy of mesenchymal stem cells transplantation in a
rat model of acute myocardial infarction [J]. J Biomed Sci, 2009, 12
(16): 174-181
[19] Zhen H, Wang J, Xue L., et al. LPS-pretreated bone marrow stem
cells as potential treatment for myocardial infraction [J]. Front Biosci
(Landmark Ed), 2012, 11(17): 1294-303
[20] Penko D, Foroni L, Valente S., et al. Endothelial progenitor cells enh-
ance islet engraftment, influence beta cell function and modulate islet

connexin 36 expression [J]. Cell Transplant, 2013

(E#% 1820 T7)

[9] Gilks CB, Bear SE, Grimes HL, et al. Progression of interleukin-2(IL-
2) dependent rat T cell lymphoma lines to IL-2-independent growth
following activation of a gene(Gfil) encoding a novel zincfinger prote-
in [J]. Mol cell boil, 1993, 13(3): 1759-1768

[10] Zornig M, Schmidt T, Karsunky H, et al. Zinc finger protein GFI-1

cooperates with myc and pim-1 in T-cell lymphomagenesis by reduc-
ing the requirements for IL-2 [J]. Oncogene, 1996, 12(8): 1789-1801
[11

—

Schmidt T, Zornig M, Beneke R, et al. MoMplV proviral integrations
identified by Sup-E selection in tumors from infected myc/pim bitra-
nsgenic mice correlate with activation of the gfi-1 gene [J]. Nucleic
Acids Res, 1996, 24(13): 2528-2534

[12] Schmidt T, Karsunky H, Gau E, et al. Zinc finger protein GFI-1 has

—

low oncogenic potential but cooperates strongly with pim and myc

genes in T-cell lymphomagenesis [J]. Oncogene, 1998, 17(20): 2661-

2667
[13] Schmidt T, Karsunky H, Rodel B, et al. Evidence implicating Gfi-1
and Pim-1 in pre-T-cell differentiation steps associated with

beta-selection [J]. EMBO J, 1998, 17(18): 5349-5359
[14] Scheijen B, Jonkers J, Acton D, et al. Characterization of pal-1, a

common proviral insertion site in murine leukemia virus-induced
lymphomas of c-myc and Pim-1 transgenic mice [J]. J Virol, 1997,
71(1): 9-16

[15] Karsunky H, Zeng H, Schmidt T, et al. Inflammatory reactions and

=

severe neutropenia in mice lacking the transcriptional repressor Gfil
[J]. Nat Genet, 2002, 30(3): 295-300

[16] Hock H, Hamblen MJ, Rooke HM, et al. Intrinsic requirement for zi-
nc finger transcription factor Gfi-1 in neutrophil differentiation [J].
Immunity, 2003, 18(1): 109-120

[17] Boztug K, Klein C. Novel genetic etiologies of severe congential
neutropenia [J]. Curr Opin Immunol. 2009, 21(5): 472-480

[18] Huh HJ, Chae SL, Lee M, et al. CD34,RAB20,PU.1 and GFIl mRNA
expression in myelodysplastic syndrome [J]. Int J Lab Hematol. 2009,
31(3): 344-351

[19] Phelan JD, Shroyer NF, Cook T, et al. Gfil-Cell&Circuits: Unraveli-

—

ng transcriptional networks of development and disease [J]. Curr Op-
in Hematol, 2010, 17(4): 300-307

[20] Jeffrey D, Cooney, Gordon J, et al. Teleost growth factor independe-
nce (gfi) genes differentially regulate successive waves of hematopoi-
esis [J]. Developmental Biology, 2013, 373(2): 431-441



