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Angiogenesis: Contribute to Acute Myocardial Infarction Rats Received Human
Umbilical Cord Blood Mononuclear Cells Transplantation

HU Cheng-heng, YANG Yan-hua, WANG Xiao-ging, WU Gui-fu, DU zZhi-min, HE Xiao-hong
(Department of Cardiology, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080, China)

Abstract: Objective Vascular endothelial gronth factor (VEGF) is the most potent aniogenic factor. This
study aimed to elucidate the possible role of angiogenesis on the repair of myocardial infarction after human
umbilical cord blood mononuclear cells transplantation. Methods 60 male Wistar rats were randomized into two
groups: (1) control group (acute myocardial infarction, n=30), (2) transplantation group (acute myocardial infarction
plus cell transplantation, n=30). Acute myocardial infarction model was established by ligating rats’ left anterior
descending artery. Thereafter 2x10%u L human umbilical cord blood mononuclear cells were injected into the margin
area of infarction immediately,while the control group were injected by vehicle. Assessment of left ventricular
function was carried out by hemodynamic measurements 4 weeks post acute myocardial infarction, meanwhile the
rats were sacrificed for immunohistochemistric examinations. The VEGF expression was assessed by RT- PCR at 4th,
7th, 14th and 28th days post- transplantation. Results The transplanted human umbilical cord blood mononuclear
cells survived. Compared with control group, the cell transplantation rats showed a significant reduction of left
ventricular end- diastolic pressure(21.08+8.10) mmHg vs (30.82+9.59)mmHg (P< 0.05); and showed an increase of
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+dp/dt(4.29£1.27) mmHg/ms vs (3.24+0.75) mmHg/ms (P< 0.05) and - dp/dt,(3.71£0.79) mmHg/ms vs (3.00+
0.49) mmHg/ms, (P< 0.05), and showed a significant increase of microvessles within the boundary of infarcted
myocardium (5.7+0.3)/HP vs (2.3+0.4)/HP(P< 0.01). The expression of VEGF was markedly higher from 7th days
post- transplantation and maintained for 28 days in comparison with the control group (P< 0.01).  Conclusions

Human umbilical cord blood mononuclear cells transplantation without immunosuppresant can improve the heart
function and promote angiogenesis in acute myocardial infarction rats.
Key words: myocardial infarction, cell transplantation; human umbilical cord blood; VEGF
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Table 1 Hemodynamic measurement of the control group and the transplantation group (n=10, x&s)
Group LVSP(mmHg) LVEDP( mmHg) +dp /dtm( MmHg ms?) -dp/dtm(mmHg ms?)  HR(min?)
Control 128.4+22.6 30.8+9.6 3.2+0.8 3.0+£0.5 450+32
Transplantation 129.3+13.8 21.1+8.1 4.3%1.3 3.7£0.8 412+25
t 0.10 2.31 2.33 2.40 2.99
P >0.05 <0.05 <0.05 <0.05 <0.05
2.3 RT-PCR R % i UM e
VEGF;,  VEGFg , VEGF (564 b0 gm
. VEGF ( 1 escin(209 s
VEGF;,  VEGFg 7 , 100
28 4 7
, 14 28 ( 2
2.4 VEGH 492 bp
VWE B-actin(209 bp) %@
, 100
( 2), (5.7£0.3)/ , 1 PCR VEGF
(2.3+0.4)/ ) (P< Fig.1 RT-PCR analysis of VEGF in the control group
0.01) BrdU , BrdU and the transplantation group
, , A: control group; B: transplantation group; Lane 1: the
expression of VEGF,(492 bp) and VEGF (564 bp) in the 4th days
BrduU , post- transplantation; Lane 2: the expression of VEGF in the 7th days
post- transplantation; Lane 3: the expression of VEGF in the 14th
( 3) days post- transplantation; Lane 4: the expression of VEGF in the
BrdU 28th days post- transplantation
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2 VEGF RT-PCR
Table 2 Semi- quantitation of VEGF in the control group and transplantation group (n=5, xxs)
VEGF Group Days post transplantaion
4th 7th 14th 28th
VEGF, Control 0.05+0.01 0.05+0.01 0.00 0.00
Transplantation 0.05+0.01 0.19+0.03 0.18+0.04 0.17+0.05
t 0.01 7.64 7.47 7.30
VEGF p >0.05 <0.01 0.00 0.00
Control 0.08+0.01 0.08+0.005 0.00 0.00
Transplantation 0.08+0.01 0.54+0.13 0.53+0.14 0.49+0.08
t 0.58 6.92 7.47 12.87
P >0.05 <0.01 0.00 0.00
, , [
& VEGF Bl VEGF
2 4 , VWF ) )
Fig.2 Immunohistochemical staining for VWF in 4 weeks , e
post- transplantation(x200) VEGF 5 ,
A: control group; B: transplantation group VEGF 0, VEGF 4, VEGF 14, VEGF g VEGF s,
) VEGF g (>50%)
BrdU
VEGF 7
. VEGFg , VEGF
[7]1
03By, 033 ay )
3 BrdU
Fig.3 BrdU immunostaining result of the transplantation @ VEGF 28
14 ,

group composed of the BrdU positive cells
1 shows some of the BrdU positive cells form the new
capillary
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