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[ ABSTRACT ] Aim To investigate the therapeutic effect of tissue plasminogen activator(t-PA) gene modified um-
bilical cord blood endothelial progenitor cells (EPCs) transplantation on acute myocardial infarction in rats. Methods
EPCs were expanded in vitro, the slow virus expression vector of t-PA gene was transfected into endothelial progenitor cells
to establish rat myocardial infarction model, the experiment was randomly divided into 4 groups : PBS solution group, EPCs
group transfected with empty vector, simple EPCs group and EPCs group transfected with t-PA gene. Transplantation was
started after acute myocardial infarction 3h in rats, t-PA EPCs group, EPCs group, and empty vector EPCs group were in-
jected with T-PA gene-transfected EPCs, EPCs, and empty vector EPCs.  Four weeks after transplantation, cardiac func-
tion were evaluated by echocardiography and N-terminal pro-B-type natriuretic peptide ( NT-pro-BNP) expression level was
detected , then the expression levels of vascular endothelial growth factor( VEGF ) and matrix metalloproteinase-2/matrix met-
alloproteinase-9 ( MMP-2/MMP-9) and Tissue inhibitor of metalloproteinase ( TIMP) in myocardial tissue were detected by
Western-blot.  Eight hours after transplantation, the expression of t-PA, D-Dimer, fibrin degradation products( FDP)
plasminogen activator inhibitor 1 (PAI-1) and fibrinogen (Fib) in serum was detected by ELISA. Results Compared
with PBS solution group, empty carrier EPCs group and simple EPCs group, the effect of t-PA gene modified EPCs was the
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most significant in improving various parameters of cardiac function in rats with acute myocardial infarction.  The

expression level of NT-Pro-BNP in t-PA EPCs group was significantly lower than that in other groups. The expression level

of VEGF and TIMP in t-PA EPCs group was significantly higher than that in other groups.  On the contrary, the expression

level of metalloproteinase ( MMP-2/MMP-9) was significantly lower than that of other groups.

The expressions of t-PA

and D-dimer in t-PA EPCs group were significantly higher than those in other groups, while PAI-1 and fibrinogen were sig-

nificantly lower than those in other groups.

Conclusions t-PA gene modified EPCs transplantation can effectively treat

acute myocardial infarction in rats. Its specific therapeutic effect is related to improving cardiac function, promoting angio-

genesis, inhibiting ventricular remodeling, inhibiting thrombosis or increasing thrombolysis.
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Figure 1. Myocardial histopathological changes in rat model of myocardial infarction
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Table 1. Changes of cardiac function and NT-Pro-BNP in rats with myocardial infarction after 4 weeks of EPCs transplanta-

tion

4y 4 n LVEDD(mm) LVESD( mm) LVEF (%) LVFS(%) NT-Pro-BNP (ng/L)
PBS 41 10 10.54+0.65 8.37+0.57 35.23+3.84 16.76+1.64 828.35+68.94
MR EPCs 41 10 8.25+0.42° 6.18+0.44" 39.26+3.35" 20.12£1.23" 612.35+89.21"
gl EPCs £ 10 8.32+0.52" 6.06+0.54" 39.23+3.79" 20.37+1.12° 608.43+74.94"
t-PA EPCs 41 10 5.13+0.58" 4.17+0.34" 45.61+3.48" 25.31+1.72" 335.67+49.97"

a N P<0.05,5 PBS 4 HL# ;b i P<0.05, 525 3 4&k EPCs 4B B4l EPCs 4 8,

23 DAALH MMP-2/MMP-9. TIMP \VEGF ByFRi%L EPCs 41 . B4 EPCs 41l t-PA EPCs £ VEGF [ %

EPCs %A1 4 J8 )5 , K H Western-blot £ KB AW FHE, ML -PA EPCs TR ol 32 (&
O ILEH 2 1 45 9 B2 A2 K BB (vascular endothelial 2.3 2), [FkE, 5 PBS 4%k, 25 34k EPCs 4H 2
growth factor, VEGF) . MMP-2/MMP-9 [ &% TIMP-1  4li EPCs 4111 t-PA EPCs 41 MMP-2/MMP-9 [{) ik
FRIEN, 2R BIR, 5 PBS 4l IbA, =5 sk HEIE NRE, I TIMP FRiAH B 5, Lh t-PA EPCs
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Figure 2. Western blot was used to detect the expression of
MMP-2/MMP-9, TIMP and VEGF in myocardial tissue
1-PBS solution group;2-empty vectorEPCs group; 3-simple EPCs group;
4-t-PA EPCsgroup.
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Table 2. Relative expression of VEGF, MMP - 2, MMP - 9 and TIMP-1 protein in myocardial tissue

| n VEGF MMP-2 MMP-9 TIMP-1 t-PA
PBS 41 10 0.011x0.008 2.234+0.024 1.624+0.015 0.221£0.016 0.223+0.021
2R EPCs 41 10 0.022+0.004" 1.288+0.024" 1.124+0.022" 1.134+0.016" 1.236+0.023"
B4l KPCs 4] 10 0.025+0.012" 1.312+0.026" 1.117+0.024"* 1.122+0.022" 1.223+0.031*
t-PA EPCs 41 10 1.052+0.016™ 0.682+0.023" 0.353+0.026™ 2.225+0.027" 2.315+0.028"
a g P<0.05,5 PBS 411t ;b N P<0.05, 5254k EPCs 4B 4l EPCs 41 L#E,

% 3. EPCs %44 8 h AR M #E i t-PA D-Z Bk PAI-1,Fib T {ER

Table 3. Changes of t-PA, D-Dimer, PAI-1 and Fib in rat plasma after 8 hours of EPCs transplantation

| n t-PA(KIU/L) D-Dimer( pg/L) PAI-1(kIU/L) Fib(mg/L)

PBS 41 10 0.37+0.13 0.67+0.12 1.46+0.34 567+68
2K EPCs 4 10 0.65£0.14" 1.08+0.16" 0.82+0.16" 369+38"

gl KPCs 4 10 0.68+0.09" 1.06+0.24" 0.81+0.11° 374£36"

1-PA EPCs 41 10 1.03+0.26" 3.27+0.53" 0.23+0.08" 16332

a N P<0.05,5 PBS 41 H4 ;b N P<0.05, 55584k EPCs 41 B4l EPCs 21 32,

3 3 i
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