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THERAPEUTIC ANGIOGENESIS BY BONE MARROW MONONUCLEAR
CELL TRANSPLANTATION AND QUANTITATIVE EVALUATION OF
ENDOTHELIAL PROGENITOR CELLS IN PATIENTS WITH PERIPHERAL
OBSTRUCTIVE ARTERIAL DISEASE

Koji Yamamoto', Satoshi Suzuki', Masayoshi Kobayashi’", Takahisa Kondo®;
Kimihiro Komori*, Toyoaki Murohara®, and Junki Takamatsu*’
"Departments of Transfusion Medicine, *Vascular Surgery, and
*Cardiology, Nagoya University Hospital

We performed therapeutic angiogenesis by cell transplantationl TACT [(for patients with periph-
eral obstructive arterial disease using autologous bone marrow mononuclear cells. The patients’
symptom has begun to improve within several days after therapy, as did laboratory datall i.e., ankle-
brachial blood pressure index, thermography, percutaneous measurement of oxygen pressured We
quantified the mRNA expression of endothelial progenitor celld EPCOspecific moleculesO e.g., Flk-1,
CD133, VE-cadherin, etc.O0 in bone marrow- or peripheral blood-derived mononuclear cells obtained
from patients with ischemic limbs, using real time reverse transcription-PCR. The mRNA expression
level of EPC markers was significantly lower in the patients than in healthy controls. We further-
more revealed the different expression pattern of EPC markers in several sources, including bone
marrow and peripheral blood obtained from healthy volunteers or recombinant G-CSF-treated do-
nors. The finding that the expression of EPC-specific molecules was decreased in the patients’ mar-
row and blood suggests that patients with peripheral obstructive arterial diseases may have lower
angiogenic potential. However, TACT with autologous marrow mononuclear cells was effective and
increased the number of circulating EPCs in the patients’ blood.
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Table 1 Quantitative evaluation of EPC/EC-specific molecules in

different stem cell sources.

Normal PB G-CSF-PB BM
OnO 60 OnO 50 OnD 50

FIK-1 0 10x 1080 0 10x 105 | 2000390 105
CD133 1500290% 105 1750420« 105 | 1500280 105
VE-cadherin | 1300220k 105 10002600k 105 | 39.00 7.40x 105
Fle1 3500680 107 1500370x 107 | 3800 7.60x 107
PECAM-1 650 1.20x 10° 2600 640x 10° | 4200920 10°
vWf 750 160x 107 730180 107 | 4200850k 107

O All data are presented as the average number and] SDUof mRNA molecules

per 100 ng total RNA of mononuclear ce

lIs in each sample.

PBO peripheral bloodC) BMO bone marrow

Table 2 Quantitative evaluation of EPC/EC-specific molecules in patients with ischemic limbs

and in healthy[ disease-freel] volunteers.

Peripheral blood

Bone marrow

ASO, Buerger Healthy donors ASO, Buerger Healthy donors
On0O 50 On0O 60 On0O 40 On0O 50

FIK-1 0 1.0x 1050 0 10x 10° 1100200 108 2000390k 106
CD133 0 10x 105 150 0.290x 10° 0.6100 0.14x 106 150 0.28[k 106000
VE-cadherin 0 10x 105 130 0.22[k 10° 2000370k 106 3901 0.74[x 10600
Flt-1 1200270 107 350068k 107000 1400290k 108 380 0.76[x 10800
PECAM-1 3.80 071k 10° 6.50 1.2(x 109000 960020k 10° 42,0092k 109900
VWi 2500430k 107 750160k 107000 3400570k 108 42000850k 108

U All data for EPC/EC-specific molecules are presented
per 100 ng total cellular RNA of mononuclear cellsC 2 H

Table 3 Quantitative evaluation of E

as the average number andl SDCbf mRNA molecules
p 00040500 p O 002

PC/EC-specific molecules in periph-

eral blood of patientsT 1 ASO and 1 Buerger diseasel] before and after
receiving mononuclear cell transplantation.

Buerger disease ASO

before after 3 days before after 1 day
FIK-1 0 1.0x 105 0 10x 105 0 10x 10° 0 10x 10°
CD133 0 10x 10° 13x 105 0 10x 10° 11x 10°
VE-cadherin 0 10x 105 84 x 10° 0 10x 10° 13 x 109
Flt-1 12x 107 29x 107 038 x 107 13x 107
PECAM-1 31x 109 58 x 109 9.5 x 109 9.7 x 10°
VWF 25x 107 88 x 107 073 x 107 32x 107

U AIl data for EPC/EC-specific molecules are presented as the number of mRNA
molecules per 100 ng total cellular RNA of mononuclear cells.
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