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This study was designed to examine whether a dental pulp could be a candidate of donor
for nerve grafting in xenografting model. The dental pulp was obtained from a human vital
extracted tooth, and treated with freezing and thawing method for reducing antigenicity.
The treated sample was inserted into chitosan mesh tube, and then the complex was
implanted into transected sciatic nerve in Sprague-Dawley (SD) rats. As early as 4 weeks
after grafting, regenerating axons accompanied by host Schwann cells were found to grout
out through basal laminae by electron microscopy. Twelve weeks after grafting, sporadic
axonal regeneration was confirmed by light microscopy, thirty-two weeks after
implantation, aggregation of axons was observed in this group. These findings clearly
demonstrate that even dental pulp can act as conduits for regenerating axons.
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Graphical abstract

Experiment on dental pulp transplantation in xenograft model.
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Conclusion: Dental pulp can be a good candidate for nerve grafting.
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Histological analysis of the grafted tubes (means+SD)

Experimental Group Isograft Group

Duration after grafting 12 months 6 months
Number N=4 N=5
Axon diameter (um) 2.43+0.17 2.09+0.37
Axon density  (X10° number/mm?) 20.1043.14" 46.37+11.15%
Axon area (%) 20.60+1.94" 33.79:6.82°

There is no significant differences in axon diameter between 2 groups.
The axon density and axon area in experimental group were significantly smaller
than that in isograft ("p<0.05).

Btk A WMB OV VA, BEFEMET
T DL FAERN Y 2 U IR A R
TR B B B A AR DR LTz,
ZOBMBREICED O N 2 U Uil
138 EHkE T, BERIX R F—HETHD Z
DR I T,

RHV: 2 U AIRE, REA « SRR

Eg =

R ITIMA . MR, U N T oMEES
M OEAKRTH D, MRV = T HIIEAT
FELTWS, HET, a6 (Mt
PR LEEICFEEL TS ELEDbNT
BY., BABEKRERENABEHE VL2
WHAERBROSBECEHEH SN TWS, —#T
L. BERHEIE A T RERE ORI I - T2
Loz LtThBD Y,

ARl v, FRUICIEY 2T M
Ja D FEJERE SRR FENE D scaffold (2724172
W OBLR TR OR TER L7, JiUR
PR T &85 72D O SR iEE TIX. A
B % h A IEIR S E D08, a T — 4 ki
Ly 2TV VAo RERIIRESI LTS
70, ZOKMEENL TOERTH- T,

“fjf'(?fF }‘1&‘3/ . fj‘,/ A b4 i//:Lff‘:l b—':flii
PRREBLFNPEDS BAFC, BEWARIE L H D & &
NTW5 % LoT, SENIEBERES/NE
< T, HEMATRE L5528, Z DOIRE DM
TR D BSOS E RS ICT OO, F

7o, BEBMEEZHERT S0, itz %
cy e F /) XAy aFa—TIZ AT REE
TheS L7z,

Bliite 1238, dental pulp BT, ==2—n
T 4T A e S-100 O T EAAEE YL B
THV, va U MR X0 RS
EINTVWDLZEDPHERTE T, MM P
TN TR, BERNEE L TR BT,
7277, tube BESXC isograft BEICEHET, EE
Bl ieinoie, RIEMILORELENME L7
ST Y UL EZEO LN, T— T &M
ERREER O AENIFE L T, EMELTE
BHATIE DN X 7 LATF R IR EEN
TWD EHEER I, TR RIERIG 258 < 5]
IERIFTLELAREINTEY, FEESFEOR
TIIBSE 12 BITIFTRORIERE RO 5
Ni-. 7277, Bt 32 . dental pulp £ T
LD FEITSE D 22V VIREE T O MR O A= 3
O B AL, RIAEMIIXED LT,

AEIOFERT, WO K — &
LCEHTEDZEBHALNE ST,
iR AR CHURMEZ A3 DMl & JE PR S
THZ LWL > TEOERENERY ., TOER
JLERICIERI DI 2272 0 | FESE, HAXA 2~ & o4
FRENR O SELS 72 0 SN EN ST, £
DIz, X0 EIRO B RERZAER EO B %
95 B CHIFLE R O A% L. R ARy D A
Vi BN G = S < RSN (O DR (4
(decellularization) D ifF & E W A7z,
I SDS( KT VI VEREE T B U 7 L) R0
Triton X-100 TIFH M, 27— v ~DlEE
R Y 22— DD DT S FHIRE D
WTCORBENREINTZ, Lirb, @3/
SN2, WEEOFE (1 %SDS  25°
T 24 WfEfRHE. Vi 1%triton—X T 1
MfefE, 2% 7 HEBE) CRETD L.
TR OTREDME T Lz, ZO7-
eSO DL AT - 7203, A AR W
MRAEME S ZENETHALEZ DN, -
72, BB HREFAET H-DITIE, AL
BERETHHEEIIH Y | HEIERO B
ANWTH Ry ) Ay aFa—TTO
WENEEHNE LB DONEROBF TH D,

Fo. AENZREBEORTHY . N —
HKDOT 2T Ml OiEEZ L T
Mol, £lo, FF—HIZHFESNTND &
B 5 e, K B 5 OBl i)
HIFEBRL T, 5%, ZOoRPLHT
Ta—FF5HI LT, MRBEOREREICETE
TLZERHGESND,

BB — A D ICEREUT & 2 KM T
Y WHEE O TC RISV ER S % b
ARETHDHEEZ XD,

Nosrat IV, Widenfalk J, Olson L, Nosrat CA. Dental
pulp cells produce neurotrophic factors, interact
with trigeminal neurons in vitro, and rescue

motoneurons after spinal cord injury. Dev Biol
2001;238:120-32.



Itoh S, Suzuki M, Yamaguchi I, Takakuda K, Kobayashi
H, Shinomiya K, et al.Development of a nerve scaffold
using a tendon chitosan tube. Artif Organs
2003;27:1079-88.

3lshii KJ, Suzuki K, Coban C, Takeshita F, Itoh Y,
Matoba H, et al. Genomic DNA released

by dying cells induces the maturation of APCs. ]
Immunol 2001;167:2602-7.

4Krysko DV, Leybaert L, Vandenabeele P, D’ Herde K.
Gap junctions and the propagation

of cell survival and cell death signals. Apoptosis
2005;10:459-69.

5.

FTrp eI L5

(WFFERFEA . WHIE5 R e ORI IEH 12
(=R

GEiEams) G114
(D Matsushita K, Wang W, Itoh S, Domon T,

Funahashi M, Totsuka Y. Dental pulp can
be a good candidate for nerve grafting

in a xeno—graft model Journal of
Neuroscience Method 205, 246-251, 2012.
EHEH Y,

(FaRE] G2

)

TR, £ B, DHERIE BB, FRIRERS
=, FHEH] 8 L. S hhee
JARHET 2 — 7 /RN A T > R
BN AR 2 - BRFERSHESERR. 26 2
6lEIFF v - X MU URTT A,
2012 = 7 H 12 B, AcHEE K258
=fE, LR

Matsushita K, Wang W, Itoh S, Totsukay,
Tei K. An experimental study of
xenograft using a hybrid artificial
nerve of chitosan nanofiber mesh tube
and dental pulp. 10th Asian Congress on
Oral and Maxillofacial Surgery. 12 Nov,
2012. Discovery Kartika Plaza Hotel,
Bali, Indonesia.

(X&) o)

(PE &R EEAE)
Ok (Gt o 1)

ORI (G0 )

(Z o)
A B

6.

L

AT ZERH

(1) WFFEfRA

T Fogy (MATSUSHITA KAZUHIRO)

ALHEE K5« RFZPeth P ZERr - Bh#
WFoeE &5 - 19791477

(2) Wrge sz
L

(3) LM E

Fi%  Fa—BEB (ITOH SOUICHIRO)
WO ERE RS - ERA R T3
WHoERT - W3R

g8 &5 © 10242190

T % (WANG WEI)

W ER R RS « AR T
HFSERT - BhZ

W28 5 60451944



