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Angiotensin || preconditioning prevents mesenchymal stem cells from apoptosis
Song Yichen,Hu Liang,Zhou Lu,Fan Yue,Huang Songhua,Shi Ruizhen, Li Qingping”
(Department of Pharmacology ,NJMU ,Nanjing 210029 ,China)

[Abstract] Obijective:To examine whether Ang Il preconditioning improves the anti-apoptotic ability of bone marrow mesenchymal
stem cells (MSCs) ,and if so,what is its possible mechanism. Methods: MSCs cells from rats were pretreated with Ang I, and apoptosis
of MSCs was induced by H,0, or hypoxia combined serum deprivation (Hypoxia/SD) method. Cell viability and apoptotic proportion
were detected by lactate dehyarogenase (LDH) release, methye thiazolye telrazlium (MTT) assays and Hoechst 33342 staining.
Annexin V-FITC assay was performed for quantification of apoptosis rate. The mitochondrial transmembrane potentia (AWm) was
detected by a flow cytometer using A¥m specific stain Rhodamine 123. Results: Ang Il preconditioning significantly reduced H,0,-
or Hypoxia/SD-induced cell damage,increased cell viability,reversed Hypoxia/SD-induced mitochondrial membrane potential
reduction. Both of ERK1/2 inhibitor U0126 and Akt inhibitor L.Y294002 significantly attenuated the the protective effects of Ang Il
preconditioning on the viability and apoptosis rate of MSCs. Conclusion; Ang Il preconditioning prevents MSCs from apoptosis, and
Akt and ERK1/2 signalling pathway may be implicated in the effect of AnglIl.
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B K- 1M45 5K K 248 (renin-angiotensin system,
RAS) AR FIZ - 73U R G B2 A AR 42 1
' EIKZK I (angiotensin Il , Ang I ) & RAS Hfg £ %
PG BT, 7RO I5E RGE A AR FZH 2
4 B A B BRI AR ) Ang 11 & 22 Fh 5 538 6 1)
T, AR Ang 1T X LAHME H A 24
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A SCEAEFE Ang 11X MSCs S 75 HA FE 7 f
FAER R — i R AR OGSl LhtE—2b
BFFE Ang 11X MSCs 2025 J REVE RE Y IR 15 /R H
3R PE R MSCs FEAE T RE B s PR R
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PR E 41 it 43 25 WK (GE Pharmacia 23 @), 2E[# ) , Ang Il
(Sigma 2~ H], € [® ),LY294002 1 U0126 (Cal-
biochem 72y 7], 78[5 ) , H,0,(Sigma 23 7, 32 [E) . MTT
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um bromide ] F1 — H JZF A (DMSO) (Sigma 23 7l , 3
), LDH A6 170 & (P st Ak W) TR ),
Hoechst 33342 (Sigma 7~ #) , 32 [F ), Annexin V-FITC
Apoptosis Detection Kit(Bipec Biopharma 23F], 32 )
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A} e pH T (R -FEM 2 A H 1) Ot
24 AR (Olympus 23 7], HAS) .
12 7&*
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TETCTE 5 N IORBUBeE e a1, v B
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25 min, WCERHPE)Z BB ANNE, ek 2 I, HeRh
THFEN (5 10 % FBS 1Y L-DMEM ) 7521 i % 55

FETPEESE 48 h JERR AR NGBEANA , AR A4 IR
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HE B BE R, 7F 37°C,95%N,,5%CO0, Kk
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ia/SD 4, WFFE Ang IT B FUIE W AR47 4 FH A 3% S0 56
1A . DControl 41; @Hypoxia/SD 4l; @Angll
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T LY294002 F1 U0126, &HFEAK n=3,
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WCAERE IR, I A5 SR 4% LDH 35 & 156 B 1
7o TEBFFR A 440 nm PERAOGEEY , If4%
RN 40 A LDH 15 118,

123 wged 3L & % (MTT)

YHAIEEFN T 96 FLIEFRAR, AR S | LA
AEIHE Ang ITHIEL, AEFLINM 20 wl (5 mg/ml) f)
MTT, DLEEFRCNZS FAXTHR BT 37°C B AT Is e
4 h, 32 I, FFLIN 150 wl DMSO,#%3% 10 min
fligs S 7o i, BRI S A T 570 nm
A WG R AR
1.2.4 Hoechst 33342 4 &, k4] 28 . )8 T %

RN, I ABCHI4F B Hoechst 33342 %5
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WA E , 10 min JFMFF, A 1 ml PBS BEEC [#
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INJER, BFLBEHLIER 5 AR ST R, T
200~300 A, THEICE A ECR T T An i gk,
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Figure 1
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Effects of Ang Il preconditioning on MSCs viability against oxidant induced injury are dose-dependent
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Figure 2 Ang Il preconditioning protects MSCs against Hypoxia/SD -induced apoptosis
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Figure 3 Angll preconditioning reverses Hypoxia/SD induced mitochondrial membrane potentia(A¥m) reduction
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Figure 4 Angll preconditioning prevents MSCs from Hypoxia/SD-induced apoptosis through Akt and ERK1/2 signalling pathways



-1162- Moa KR R

E 3B M
E 1 2014 49 H

feS Ang I HUENAERHA X, HHZS5T Angll X}
MSCs BP9 it 2,

FHT AR AR 2RO I C CH
T RS PRRSAI RR h RA HE R ) Y
MSCs X AR B BE 2R 2R, RS
45T MSCs BIMHMEIREE Y Ang I1 FUALTE, 7T LR 5)
AN ZFAAEDLER], BT, XS SR O AL Z
PRIT- R DL BV Ang K- FHEE T ARAEAL BE
Y MSCs, Ang I TRANH T RE B4 | T T4

(&% 30Hk]

[1] LiX,YuX,Lin Q,et al. Bone marrow mesenchymal stem
cells differentiate into functional cardiac phenotypes by
cardiac microenvironment[J]. Mol Cell Cardiol,2007,42
(2):295-303

[2] Huang F,Zhu X,Hu XQ,et al.Mesenchymal stem cells
modified with miR-126 release angiogenic factors and
activate Notch ligand Delta-like-4,enhancing ischemic
angiogenesis and cell survival [J]. Mol Med,2013,31
(2):484-92

[3] Pankajakshan D,Kansal V,Agrawal DK. In vitro differ-
entiation of bone marrow derived porcine mes enchymal
stem cells to endothelial cells[J]. Tissue Eng Regen
Med,2013,7(11):911-920

[4] Kanda T,Itoh H. The ACE2/Ang (1-7)/Mas receptor axis
in cardiovascular and renal diseases[J]. Nihon Rinsho,
2012,70(9) . 1487-1491

[5] Chacko SM, Ahmed S, Selvendiran K, et al. Hypoxic pre-
conditioning induces the expression of prosurvival and
proangiogenic markers in mesenchymal stem cells [J].
Am ] Physiol Cell Physiol,2010,299(6):C1562-1570

[6] Das S,Otani H,Maulik N,et al. Redox regulation of an-
giotensin Il preconditioning of the myocardium requires
MAP kinase signaling [J]. Mol Cell Cardiol,2006, 41
(2):248-255

[7] Wang Z],Zhang FM,Wang LS, et al. Lipopolysaccharides
can protect mesenchymal stem cells (MSCs) from oxida-
tive stress-induced apoptosis and enhance proliferation of

MSCs via Toll-like receptor (TLR)-4 and PI3K/Akt[]J].

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Cell Bio Int,2009,33(6) :665-674
Matsushita K, Wu Y,Okamoto Y,et al. Local rennin an-
giotensin expression regulates human mesenchymal stem
cell differentiation to adipocytes[J]. Hypertension, 2006,
48(6):1095-1102
Strawn WB,Richmond RS,Ann Tallant E,et al. Renin-
angiotensin system expression in rat bone marrow
haematopoietic and stromal cells [J]. Brit J Haematol,
2004,126(1):120-126
Shi RZ,Wang JC,Huang SH,et al. Angiotensin I in-
duces vascular endothelial growth factor synthesis in
mesenchymal stem cells[J]. Exp Cell Res,2009,315(1):
10-15
Mangi AA,Noiseux N,Kong D,et al. Mesenchymal stem
cells modified with Akt prevent remodeling and restore
performance of infarcted hearts[J]. Nat Med,2003,9(9);
1195-201
Dzau VJ,Gnecchi M,Pachori AS. Enhancing stem cell
therapy through genetic modification[J]. Am Coll Cardi-
ol,2005,46(7):1351-1353
Lee RJ,Springer ML, Blanco-Bose WE, et al. VEGF gene
delivery to myocardium:deleterious effects of unregulated
expression[]J . Circulation,2000,102(8) :898-901
Matsumoto R,Omura T, Yoshiyama M, et al. Vascular en-
dothelial growth factor-expressing mesenchymal stem cell
transplantation for the treatment of acute myocardial in-
farction [J]. Arterioscler Thromb Vasc Biol, 2005,25
(6):1168-1173
Debska G,Kicinska A,Skalska J,et al. Opening of potas-
sium channels modulates mitochondrial function in rat
skeletal muscle[J]. Biochim Biophys Acta,2002,1556
(2-3):97-105
Kim EJ,Kim N,Cho SG. The potential use of mesenchy-
mal stem cells in hematopoietic stem cell transplantation
[J]. Exp Mol Med,2013,45(1) :e2
Hughey CC,Ma L,James FD,et al. Mesenchymal stem
cell transplantation for the infarcted heart:therapeutic
potential for insulin resistance beyond the heart[J]. Car-
diovasc Diabetol,2013,12(1):128

(MRS EE] 2014-04-23



