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Basic research

The injection of endothelial progenitor cells and mononuclear cells derived from bone

marrow at the ischemic region of peripheral artery disease patients is reported to be effective

for therapeutic angiogenesis; however, these cell therapies require large amounts of bone

marrow to obtain sufficient numbers of cells. To solve this problem, we attempted to culture

bone-marrow-derived mesenchymal stem cells (BM-MSC), which are supposed to secrete

several cytokines that promote angiogenesis. We also focused on using platelet-rich plasma

(PRP) as a supplement for cell culture instead of fetal bovine serum. Human BM-MSC

obtained from healthy volunteers expanded rapidly when cultured with 10% PRP prepared

from their own blood. FACS analysis revealed that these cultured human MSC were

homogeneous populations, and chromosomal analysis showed a normal karyotype. Moreover,

the angiogenetic effect was apparent two weeks after human BM-MSC were injected into the

ischemic muscle in SCID mice. Tumor formation was not detected three months after

injection into SCID mice either subcutaneously or intramuscularly. To simulate clinical
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settings, canine BM-MSC were grown with canine PRP and injected into their ischemic

muscles. We confirmed that donor cells existed in situ two and six weeks after operation

without any side effects. These results suggest that cultured human BM-MSC can be a

promising cell source for therapeutic angiogenesis.

Clinical research

Backgrounds:

Previous clinical studies have reported that the implantation of bone marrow (BM)-derived

mononuclear cells (MNCs) or mesenchymal stem cells (MSCs) results in improvement in

symptoms and healing of ulcers in patients with critical limb ischemia (CLI) up to stage 1V of

Fontaine’s classification. However, most patients with Fontaine stage IV CLI limbs had to

undergo amputation even after stem cell therapy. We report on a successful case of

implantation with autologous cultured bone marrow derived MSCs grown in platelet-rich

plasma against advanced chronic critical limb ischemia in patient with diabetes and

hemodialysis.

Patient:

The patient was a 72-year-old male who had diabetes, class 4 CKD and CLI of the right lower

limb with severe calcification in three main arteries and diffuse multiple severe stenosis of the

only patent posterior tibial artery, and a large ischemic, MRSA infected foot ulcer. The ulcer

Researchers [Z[X, DR EZELEHT 5,



measured 71 mm in maximum diameter at the lateral aspect of the foot, exposing the
gastrocnemius and Achilles tendon.

Results:

The patient was followed up at 1 week, 1 month, 2 months, 6 months and 12 months after
implantation. Large ulcer 71 mm in maximum diameter had improved significantly to
complete endotherialization. 6-minute walk test (0 to 300 M at 6 months after implantation),
ABPI (0 to 0.37 at 6 months after implantation), TcPO> (1 to 54 mmHg at 6 months after
implantation), VAS (85 to 0 at 12 months after implantation) and WIQ (53 /400 to 249 /400 at
12 months after implantation) had also improved.

Conclusions:

Limb salvage was possible in diabetic class 4 CKD patient with Fontaine stage IV CLI
following implantation with autologous cultured bone marrow derived MSC grown in

platelet-rich plasma. The procedure was safe without any adverse events.
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