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[Abstract] Objective To investigate the effect of autologous angiogenin (ANG)-overexpressing marrow stromal cells
transplantation on the neoangiogenesis and cardiac function in a porcine model of chronic ischemia. Methods Porcine models of
chronic ischemia were established and were randomized into the following 3 groups: autologous marrow stromal cells transfected
with Ad-ANG (Group | » n=11), autologous marrow stromal cells without transfection (Group [l » n=10), and controls
injected with serum-free DMEM medium (Group [[[ » n=10). The autologous marrow stromal cells were cultured and were
transfected with Ad-ANG, and the cells were labeled by CM-Dil. The cells were transplanted to the ischemia site of porcine
heart. The parameters we observed included Rentrop score, ejection fraction, percentage of infracted area, CM-Dil labeled cells
under fluorescence microscope, number of blood vessels and expression of ANG protein. Results Compared with group Il and
[l » Group [ had significantly increased Rentrop score, ejection fraction, numbers of blood vessels in the infarcted areas, CM-
Dil labeled cells, and ANG protein expression, but significantly decreased infarcted area (P <C 0. 05 or P < 0. 01).
Conclusion Transplantation of autologous angiogenin-overexpressing marrow stromal cells can yield a high survival rate of
cells, greatly improving the blood supply of the infarcted cardiac area and cardiac function in porcine model.
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Fig 1 Establishment of porcine chronic ischemic heart model

A: An ameroid occluder around left circumflex (LCx) coro-
nary artery and formation of the infarction area; B: A left
ventricle cross-section showing the infarction area; C: An oc-
cluded ameroid ring 4 weeks after implantation; D: An pre-

implantation ameroid ring
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Fig 2 Pre-implanted marrow stromal cells (MSCs) morphology

and CM-Dil staining under fluorescence microscopy
A: MSCs grew rapidly with spindle morphology; B: MSCs

showed uniform CM-Dil staining. Original magnification: X 200
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Fig 3 Comparison of coronary angiography analysis

before and after treatment
The collateral vessel formation and enhanced perfusion of left
circumflex (LCx) 4 weeks after marrow stromal cell implan-

tation (arrows). A: Pre-treatment; B: Post-treatment
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Tab 1 Changes of Rentrop scores by coronary artery
angiography in each group
xts
Group n  Pre-treatment Post-treatment AScore
I 11 0.7940.66 1.89+0.81"* 1.10£0. 3104 AA
Il 10 0.8640. 69 1.3240.76" " 0.4640. 22404
I 10 0.7840.71 1.0140.75 0.2340.11

Group |: Ad-ANG-MSCs group; Group [I: Ad-null-MSCs group;
Group [l : Control group. * * P<C0. 01 vs pre-treatment; >4 P<Z0. 01 vs
group [ ;44 P<C0. 01 vs group [I. ANG: Angiogenin; MSCs: Marrow

stromal cells; AScore: Retrop score difference before and after treatment

*2 EZAFEFEMNTHER
Tab 2 Changes of ejection fraction (EF) by

echocardiography in each group

xts
Group n Pre-treatment Post-treatment AEF
1 11 0.43£0.12 0.71£0.19** 0.2840.19404A
n 10 0.4540.09 0.58+0.18* % 0.1240.1744
1T 10 0.45+0.15 0.40£0.16 —0.05740.04

Group |: Ad-ANG-MSCs group; Group [I: Ad-null-MSCs group;
Group [l : Control group. * * P<C0. 01 vs pre-treatment,~4 P<Z0. 01 vs
group [[[ ,A4 P<0. 01 vs group I[; ANG: Angiogenin; MSCs: Marrow

stromal cells; AEF: EF difference before and after treatment
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Tab 3 Changes of ischemic wall thickness (IWT)
by echocardiography in each group

[/mm,r+s

Group n Pre-treatment Post-treatment AITWT
1 11 8.2+1.8 9.8+1.3" 1.6+0. 8004
il 10 8.4+1.9 8.9+1.4~ 0.640. 744
I 10 8.1F1.7 7.44+1.6 —0.7+0.6

Group [ : Ad-ANG-MSCs group; Group I[: Ad-null-MSCs
group; Group [[[ : Control group. * P<C0. 05 vs pre-treatment; &4 P<C
0.01 vs group [[[;4 P<C0. 05 vs group [[; ANG: Angiogenin; MSCs:
Marrow stromal cells; AIWT ;. IWT difference of IWT before and after

treatment
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Tab 4 Changes of left ventricular end diastolic volume (LVEDV)

by echocardiography in each group

z+s,V/mL
Group n Pre-treatment Post-treatment ALVEDV
1 11 10623 96+19* —8+7LLAA
Il 10 110+27 107425 —3+384
Il 10 107424 112427 5+6

Group | : Ad-ANG-MSCs group; Group Il : Ad-null-MSCs
group; Group [l : Control group. * P <C0. 05 vs pre-treatment;
AL P<C0.01 vs group [l ;44 P<C0. 01 vs group [l 5 ANG: Angioge-
nin; MSCs: Marrow stromal cells; ALVEDV: LVEDV difference be-

fore and after treatment
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Fig 4 Pathological examination

A: Group | (treated with autologous marrow stromal cells
transfected with angiogenin) had smaller ischemic area, pre-
served thickness of the lateral wall, and the geometry of the
left ventricle (arrow) ; B: Group [l (treated with serum-free
DMEM medium) had geometry loss of the left ventricle and
ventricle wall thinning (arrow); C: Group | had a large
number of CM-Dil labeled marrow stromal cells (arrow) on
fluorescence microscope; D: Group | had distinct angiogen-
esis and increased vascular vessels in the marginal zone by H-

E staining. Original magnification: X100(C), X200(D)
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