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Peripheral Nerve Regeneration across al Biodegradable Artificial Conduit with Vascul
agify Containing Autogenous Undifferentiated Bone Marrow Stromal Cells in a Canine M
ode

Ryosuke, Kakinoki

3,900,000 1,170,000

3cm
cm
24 80%
CM dye-1 CM dye-1 S100
, GFAP

We created an ulnar vessel-containing tube (70% polylactic acid and 30% polycaprol
actone), to which bone marrow-derived mesenchymal stem cells (BMCs) were implanted. The tube was transplan
ted to bridge a 3cm ulnar nerve defect in canines. Nerve regeneration through the tube was compared with t
hat in a 3cm-long autogenous ulnar nerve segment. Although the rate of nerve regeneration in the tube was
slower than that in the nerve segment, the histomorphological analysis of nerve regeneration in the tube w
as almost more than 80% of that in the autogenous nerve segment 24 weeks after surgery. When BMCs stained
with CM dye-1 were transplanted into the tube chamber, some CM-dye I-positive cells demonstrated S100 and
GFAP markers in the nerve regenerated within the tube. These results indicated that some of the BMCs trans
planted into the tube differentiated into Schwann cells, which might have facilitated nerve regeneration i
n the vessel-containing tubes with BMC transplantation.



ADL
QoL

CRPS(chronic regional pain syndrome)

Mackinon

FDA

1980

(R.
Kakinoki et al. Neurosci Res 1994)
25mm (R. Kakinoki
et al. Int Orthop 1997)

20mm

30%

Sry(sex-determining region of
Y-chromosome)gene
Sry insituhybridization
GFAP Sry
(T.

Yamakawa et al. Cell transplant 2007)

3cm
3cm
7 10Kg
(BMC)
Azizi BMC

Pro.Natl. Acad. Sci. USA 1998

NGO

BMC 1ml
3x10’



BMC CD90, CD29, CD11, CD34
flow cytometry

BMC in
vitro CM-dye 1
PLA75%,
PCPL35% 3mm 4mm
36mm
BMC
€)
€))
25mm
30mm
9-0
4-0
5mm
() BMC
BMC
30mm
9-0
12 24
cm 30mm
cm
5
M (MD)
M M
30mm 30mm
M
M2) M1 M2
2cm
30mm 2cm

2cm
BMC
CM-dye I BMC
0.25
( 20m)
s-100, GFAP confocal
12 (dog 6)
12 24
M
12
M
0.28, 0.52
24 0.49, 0.81
Dog 3 , 12 M 0.77
0.41
12
24 1.5cm
1.5cm
7032,
7165
1.73m  2.09mm
24 wet muscle weight
0.84
wet
muscle weight
BMC
CM-dye 1 BMC
s-100, GFAP
S-100, GFAP

CM-dye 1



174 M
24
50% M 80%
85%
BMC
BMC
24

12
1/2
24
Schwann
BMC
Schwann
80%

25mm
30mm
12 24
12w 24w
CMAP MNCV CMAP MNCV
1 0.63 0.62 052 0.94
2 0.12 0.93 0.37 112
3 0.77 0.81 0.36 0.78
4 0.19 0.75 0.68 0.84
5 0.13 0.36 0.52 051
6 0.00 0.00 057 0.90
7 0.14 0.14 0.38 0.58
Mean| 0.28 0.52 0.49 0.81
SD 0.30 0.35 0.12 0.21

24w
MAN MAD AD(14)
1 2250 3641 1.670.91
B 2 7517 8083 2.381.53
M 3 6774 10752 1.554-0.72
cC 4 4972 5404 1.494-0.56
+ 5 7093 9212 1.854-0.91
vV 6 15617 15775 1.68--0.83
c 7 5004 5560 150,68
T Mean 7032 1.73
SD 4188 0.31
1 5015 7004 2.63+1.46
2 9925 11215 2674174
3 4850 7698 1.86=0.72
R 4 6800 11333 1.98--0.81
A 5 8088 8514 1.86=0.75
G 6 7239 8722 1.724:0.67
7 8236 11766 1.88=20.77
Mean 7165 2.09
SD 1814 0.39
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MAN Mean AD
1 0.45 0.63
2 0.76 0.89
3 1.40 0.83
4 0.73 0.75
5 0.88 0.99
6 2.16 0.98
7 0.61 0.80
Mean 1.00 0.84
SD 0.59 0.13
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