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Dual release of stromal cell-derived factor-1 and basic fibroblast growth factor
with a nerve conduit accelerates peripheral nerve regeneration

Nakamura, Hiroaki
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In this study, we investigated the efficacy of a nerve conduit coated with
stromal cell-derived factor-1 (SDF-1) and basic fibroblast growth factor (bFGF) for peripheral nerve
regeneration. We prepared a nerve conduit containning SDF-1 and bFGF co-sustained-release gelatin,

and verified the effects in a mouse sciatic nerve defect model. Co-sustained release of SDF-1 and
bFGF in the nerve conduit promoted lower limb function recovery and axonal regeneration. A large
number of CD34 positive cells and microvessels were found in the nerve conduit, and TGF@ gene
expression was elevated early after transplantation. This results suggest that co-sustained release
of multiple factors promotes peripheral nerve regeneration with synergy or additive action.

iPS SDF-1 bFG



iPS

( c
21591904,25350537,25462300,16K01393,16K10872, Uemura T. BBRC. 2012.)
DDS
SDF-1
Kimura Y. J Biomater Sci Polym Ed. 2010. SDF-1
FGF
SDF-1
FGF DDS
SDF-1 FGF = WEHEOBE - BRATNEuw |
Dual-release DDS
iPS -
-
AEEO @ EEH D
SDF-1/FGF Dual-release
6 C57BL6 Smm 1)
2)SDF-1 3)FGF 4)SDF-1/FGF 5)
12
12
neurofilament protein NFP Image
J SDF-1/FGF Dual
3 7 21 TNFa  IL-6 TGF
B IL-10 RT-PCR
FGF  SDF-1 DDS
FGF SDF-1
Dual

s

S
index) 140 —_— —
[ sm = . = T
TR sNFPRE [
e : |
f EpL %0 '
e, &0 s E
v NPL \
.. w0 i
20 5
" amemee Azemss ALSH  AIwE Ao
oty 35 Lo
—— 30 -
EETETE e S
i ()
“ I I l e
10
os Lo
» wn Azew S S
SoP1 +For < Y
"

AT
-+ SDF-1

HERBREE ATNEEN AIRH A
HENEGE ATwEEM AT A

ERFEBE

Arustat aks H-cost
i



Dual - —— :
FGF  SDF-1 Dual = .
CD34 i " i
FGF  SDF-1 Dual : 2 W = u -
aEwEEN ATsENR ALIE ATHE LTHE amimon AThmn MIEE ATHELTEE
TR TR Lsoe +P (005 R
S/F 3 TGFB
00 II E 5.00 lL:ﬁ 500 II E 5.00 lL:ﬁ_ 500 II E 5.00 LL:E

!
e e e e e i e Ll e L e e D
m : s - - TGF 8, 1
I 300 300 300 300 300 “__10 =
£ 200 200 ‘ o0 200 200
%
:ac 0 :4_: o 100 - 100 00 ;:‘:::
lm oo e Y lm Coronp S/F::w 000 "¢ o 5,?;”, lnm ire  SFpnw 0 twew  B/Fgom |

m m 7 1 21 *P( 0.05, Mann-Whitney U-test (one~tailed)
SDF-1 Robin AM.J Cereb Blood

Flow Metab.2006. ,Belmadani .J Neurosci -2005.
Jaerve A_Stem Cells Transl
Med.2012.
Negro S.EMBO Mol Med.2017.,Sheu ML.J
Neurosurg.2012.,Yang DY.J Neurosurg.2012.

DDS (Kim YH.Adv Drug Deliv
Rev.2015. ,Ratanavaraporn J.Biomaterials.2011.,Kim YH.Adv Drug Deliv Rev.2015.Nakamura
Y_Biomaterials.2013.) NGF DDS
LiuC. Biomed Mater. 2018.,Xia B_Mater Sci.2018.,Li
R.Int J Biol Sci.2017. SDF-1
Mesenchymal stem cells MSCs hematopoeticstemm cells HSCs endtherial progenitor cells
EPCs G-protein-coupled receptor CXCR4
Sheu ML.J Neurosurg.2012., Awojoodu AO.PNAS.2013.,0gle
MF.Acta Biomater.2014, Krieger J.Biomaterials.2016. FGF  SDF-1
DDS CD34
TGF-B 1 IL-10
SDF-1 M2
MSCs

DDS
iPS

18

Nerve capping technique with nerve conduit for treating painful digital
neuroma: A case report J Orthop Sci 2019 S0949-2658(19)30061-2
DOl: 10.1016/j-jos.2019.02.012.

Nerve
capping with a nerve conduit for the treatment of painful neuroma in the rat sciatic
nerve J Neurosurg 8 2019 1-9
DOI: 10.3171/2018.10.JNS182113.

Computer-Assisted Three-Dimensional Corrective Osteotomy for Malunited Fractures
of the Distal Radius Using Prefabricated Bone Graft Substitute J Hand Surg Asian
Pac 23(4) 2018 479-486

DOI: 10.1142/52424835518500467 .



Protective effect of biodegradable nerve conduit against peripheral nerve adhesion
after neurolysis J Neurosurg 129(3) 2018 815-824
DOI: 10.3171/2017.4. JINS162522.

____ Bioabsorbable nerve conduits coated with induced pluripotent stem cell-derived
neurospheres enhance axonal regeneration in sciatic nerve defects in aged mice
J Biomed Mater Res B Appl Biomater 106(5) 2018 1752-1758

DOI: 10.1002/jbm.b.33983.

47 3 2018 Pagel85-188

35 2 2018
Pagel-5
iPS

69 10 2018 Pagel044

) nerve capping 1
61 4 2018 Page875-876

31 1 2018 Page8-12

1 Embedded ring syndrome.
61 2 2018 Page317-318

34 4 2018 Page536-539

Comparison of Median
Nerve Cross-sectional Area on 3-T MRI in Patients With Carpal Tunnel Syndrome
Orthopedics 40(1) 2017 e77-e81

DOI: 10.3928/01477447-20160915-04.

28 1 2017 Page73-77

60 1 2017 Pagel57-158

Anatomical Origins of Radial Artery Perforators Evaluated Using Color
Doppler Ultrasonography J Reconstr Microsurg 32(8) 2016 594-8
DOI: 10.1055/s-0036-1584217.

Planning
digital artery perforators using color Doppler ultrasonography: A preliminary report
J Plast Reconstr Aesthet Surg 69(5) 2016 634-9
DOI: 10.1016/j.bjps-2016.01.003.

iPS 27
1 2016 Page98-102
20
iPS 33
2018.10.11

iPS

91 2018.5.24

91 2018.5.24
iPS

61 2018.4.26

FGF  SDF-1  Dual release DDS
61 2018.4.26



61 2018.4.26

61 2018.4.26
Nerve capping
1 130 2018.4.20
iPS -
- 32
2017.10.26
Entrapment of Digital Nerves due to an Embedded Ring: A Case Report
2017.6.21
60
2017.4.27
43
— 2016.11.17
iPS iPS
31 2016.10.13
27
2016.8.26
27 2016.8.26
53 2016.6.9
iPS FGF
37 2016.6.16
89 2016.5.12
Front line iPS
2016.4.21
59 2016.4.21
6
2018 1 1044
Annual Review 2017 6 222—~227
2017 6 162—167
2017 4 15—18
2017 2 36—37
Clinical Neuroscience 2016 4 1166—1169
o 0
o 0

o
UEMURA Takuya

8 10597321

59



TAKAMATSU Kiyohito

8 30295688

OKADA Mitsuhiro

8 40309571
@

YOKOI Takuya

SHINTANI Kosuke

ONODE Ema



