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e 5 S AR MY (adipose derived regenerative cells) %
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AR IEEINE 2 72 A TR OIIFEASHEA TV 2. SRR 2 RIS H % &I E &, TR
L (adipose derived regenerative cells, ADRCs) % £ A L7c N TMREZVER L, ZOEREIZOWTHRE L
72 AKE2.5~3.0kg O HAHBREOLMOLGMEEZ YEE L, 15mm O RIBH % N3 5mm OEWEW THUE L
o FEEREEEEEY), ALY SEL, [BE ) 30 F 2 — 7 L ARARK, TG TR & A AKX,
A3 A LA & ADRCs, IVEE S HE MR & L7z, REESTIOF20 %2 VB L, AWIRAYEEAR, PR 22y 34
B L ORGEBFWFEM % 1T - 72, WIRAYEEE Tl &Rk o ket % fR0 724, THEE [ UL 10, IVEE Tl
BN ALRRAYTS L T 7z, SR BESAROERICIE, THEE JEBE LIL I, IVERIZ B W TR L OUE F - 728 ARE
DO, FHZIVEERICBWTHE TH - 72, LARERMERIIV, L 1L IO TEZ { 2o TH Y, KHFHICAE
PR RO EAEIEIFEN T IR, VOB BIFTh o 7278, ZHMEIIIA BEL RO R o 72, Kt
ZEDAES, ADRCs (ZMHEF AT AET 2 L EZ N, 5B S O ZiED 5 2 & THRISH TE 2 1REMD S
LEEZ LN
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Abbreviations: ADRCs, adipose-derived regenerative cells; ADSCs, adipose-derived stem cells; CMAP, compound
muscle action potential; EGF, epidermal growth factor; PGA, polyglycolic acid; PLC, poly-¢-caprolactone; VEGF,

vascular endothelial growth factor
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1. RS 1 >

FEBRI GNP EERL B ROKEE 2T TIro 7z
(KB F75 + AP —153587). F 7=, FEEREIWIZ RT3 % Rl
R FAMHRAE, BFTT 1122 TIZIASP (Ethics Committee
of the International Association for the Study of Pain) @
HARTA VD EHBTFLTHTo7 9, AT 3
2 0.1mg (HASIETHE, Bil) & 347 410mg (7
AT T AR PRT) & A R NS LRI A
BATo7:1%, Ry bV E S — )b M) o a (S B
) 2 17% AL, 3.5ml/hr THREFHIRS G- L TR %
FEFRL 72 EBRICHEH L 72RBIE, HERE D v AR
> Fvbml &g LER L 72,

FEERHE IR L2 E Y, AW & o TR
L7z, ) aryFa—7WICERERKETREL 2%
1B, =7 v DO AR A FotE L 7oA TR,
F—7Y v VOHNICADRCs # A L7z #E# IT#E, HE M
RRRERE A IVEEL L7z, S TIOET IV EER L, fiTfk
4, SHAEFICAIRE, WHESM B X OEREH S EHI
Aol B, F=7) v V% RY FY) a— Vi
(polyglycolic acid, PGA) 2°5 7 A& Wz a5 —7r v %
FIH L ANTHRETH 5.

2. ADRCs D7

ADRCs D4 BEIZZuk 5P O -7z, T HAH
BRBDOE IR T 7 510g O Je AL 2 BRI L, 86T
L7z IZ, 012% 37 7 — ¥ (ADGHISE L, KBR)
Mz, A ¥F2X—=FHNIZTITC TL55H, MLz
HEihli & FUD & &72. oM, 1558 @3HEE4T- 72
IS T#%, EBICD-MEM (FUGHSE T3 Kk) %
20mlhnz, HAI L7z, 2 O % Falcon®0um £V A b
L—F— (a—=r7, F) TiE# L7=1%, 1300 [A#z,
25C Cos Lz 7o 72, YL EOIETH O NI
LEAADRCs TH Y, Thvae F—71) v DINOE AW
L7 F =7 v YN THOADRCs DRF: % B
D 5H720, M L7ZADRCsIZ 77 ua s —7r > (&,
) 0.2ml &AL TEA L.

3. FiliAE

fKE2.5~3.0kg D HAF B RDOHH O FMiE & &
B L 7-f%, EBIETER & 1 50mm AL T AL ke 2 Yk
L, 4% D IZREEDTSMmM 2% 5 £ 9 I2H1E3.5mm
DOEWEYTEE L. YV aryFa—TB8L0)b—7
)y VPOESII1Tmm & L, FEEW X D i % lmm
FOG[EAR, 10 -0 1 1T ¥ 5 Tljl 2489 DOk S
E L7z IVEECIZAM oA E L 15mm eI L, i
IHE L CTRER L7, IRICIEFE L )8 %26 -0 A
0 ARTHRG L, R T L7,

4. FHE A &
a) PIARAYEFAE

T P24 R 35 X O8I 187 | 2 T AR ML o gL e 1k <o 1 7
7 SN CARAY IR L 72
b) FRIBFAYFTE

FATAS B ISR L, FAMMZ M L7 AN
rfr Jo 4 7 17 (2 Hematoxylin-Eosin ¥ 1 3 X UKliiver-
Barrera 4o 2 1T\V>, HREFHES S L OIZRFEICEI L T,
PSR (BZ-X700 : ¥ —x1 v A, KBR), W{EHENTY 7 &
(F—x > A, KRB % HCTRNT L 72, B B E br
Ui T AR O FAHE R 2 58 L 7. MR IR A 5% o
et w2 (AL RE & 72 1) 71100 4 0t HRHE RS 2 )
EL, TOYYMEEEL L2 F7o, HEMRBNoRE
MAEIZOWT HFFli 21T 72,
c) BERAEIESAY M

T 2.8 A I | A L 2 R S B R L R & 0
B 5 O BEAF GBI EAL (compound muscle action
potential, CMAP) % &Ml L 7z, 3FMli L Ar i B X O
MR M L % 50 L T o 72, FHAl 0 B IR & 50
5L Arbmm DAL E TR Z N2, BET 2 o EAL
50mm D7 iE 12 CEM L 72,

FHEAEN 7 & N AU B2 I FHI 12 8 W TldSteel-
Dwass {12 & 1) B =K HES% CTHIE % 1T - 72.

39 &

a) PIARAYERAE

FAlitcd, 8HFFx G720 BV THAMBIZ LD
TABEBDOGAEDME SN T W72, % B4EECTIIL TR E
HICF =71 VORI E TR L Tz (141) 25,
BMFF TITZE AN S HE L Tz, £72, MRS
B D FA AR ST I H 5 P iR < 22 o
TWzhs, 1L O IVERICBWTIERAZTONTEB YD, i
WL FZEORE &> Tz (X2).
b) FRIBF AT

Hematoxylin-Eosin #¢ @ CIxIV, III, 11, I#EDNEIZHEA
FROBEA: 7 & OHERARAE & % 2 5 12 [FL R OME O
HAEN RO SN

F72, 11, IVEEC BV TR e s & %
Z 5N D EPEREAHAE L T\ 7z (X3).

Kliiver-Barrer 44 C I iR, SRR S, 1V,
I 11, I#ONEIZE B Sz F721V, 100 10, 180
ML AR DS RS 2 I 2 320, IVEE T — 4 f
BEAEEATHAIIE U < A1 LTz (144). A BiHER I,
4 I CIEE 961 +364.5 (FIUMH + HEHER ) (R), TTEE:
1774 +405.3, TIT# : 2053 + 161.4, IV : 3354+ 1322, 88
B CIAE @ 1262+ 569.6, 1A : 2743 =430.0, I : 3385+
4149, IVHE : 5250+1433 L e > CTHE Y, WINOBAKIC
BTV, 1II, I, IHONETHEIZH MRS <
%o Tz (p<0.01) (X5, [XI6). MfEMMERR L, 4HEECI
BE13.04+0.90 (um), ITA: :3.98=1.34, IITAE: 1 4.52+1.38,



4 fit]

IVHE ©10.42+3.33, SEEECIHE 1 419142 T4 1 5.25+
1.73, I :6.22+1.94, IVH :11.20+2.73 £ %2> TH D,
IV, IIL 1L, IEEDNHIZ KK 7 o TV /228, SHEMICE B
EERO o 72 (M7, [X8).
c) ER BRI

TN O IZTHE - 2,54 +0.98, TTH#E : 1.82+0.55,
II#E :1.51+0.67, IVE::1.11£0.05 & 2 > TH Y, IV, 111,
I, THEDNFIZ BIF s Ra R L72hs, SrMICEEER
RO 7 7o 7z RIEO MM IR - 0.017 +0.006, ITH :
0.020+0.015, IITEE : 0.047 £0.027, IVEE 1 0.033£0.021 &
oTHY, UL IV, I, IBONEIZ BIF 232 R L)
HHERNC A BEAIER0 2 o 72 (199, [X10).

Z =

AW CIEERICH % SEICE S, EBIZER TR
TELF—7) v T, BHRORTHMEA RN —
FIVASHE R & &L HADRCs % 3 A L 72 A LA
BRI L7z, ZOREE, For o N TR E R
HEORBIZEI ML o200, Y)aryFa—TH
BB LT =7 v VHEAEREE L, XD EOF
eI EP Do EZ N F—7 ) v VI
W A A L TR L 72 Ao #iE 12 2 E T
AT, KFEPMO TOWE & 7 b, ARFFEOHF
B AT A 2 8 TH=7) v VoA

Fig. 1. Macroscopic findings after 4weeks

Regenerated nerve is barely concecutive in group I. Artificial nerve is left in group II and III.

Fig. 2. Macroscopic findings after 8 weeks

Artificial nerve was absorbed and disappeared. Diameters of regenerated tissues were larger in group II, III and IV than I. Regenerated
tissues were predominantly white color tone in group I, but intrusion of blood vessels was observed in group II and III.
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Fig. 3. Pathological findings after 8 weeks: Hematoxylin-Eosin staining
Regenerated tissues were closely observed in the order of group IV, III, II, I. Regenerated blood vessels (arrowhead) were found in group
I and IV.
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Fig. 4. Pathological findings after 8 weeks: Kluver-Barrera staining
Regenerated nerve fibers and myelin sheath were closely observed in the order of group IV, III, II, 1.
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Fig. 5. Number of the nerve fiber number after 4 weeks Fig. 6. Number of the nerve fiber after 8 weeks
Regenerated nerve fibers were observed in the order of group Regenerated nerve fibers were observed in the order of group
IV, IIL IL, 1. IV IIL I, 1L
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Fig. 7. Diameter of the nerve fiber after 4 weeks Fig. 8. Diameter of the nerve fiber after 8 weeks
Diameter of the nerve fiber was thickened in the order of Diameter of the nerve fiber was thickened in the order of
group IV, III, II, I. And there were significant differences in group IV, III, II, I. And there were significant differences in
each groups. (*p<0.01) each groups. (*p<0.01)
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Fig. 9. Ratio of the distal latency after 8 weeks Fig. 10. Ratio of the amplitude after 8 weeks
Ratio of the distal latency was high in the order of group IV, III, Ratio of the amplitude was high in the order of group IV, III, II, I.
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NLAREEOWFZE 2B L Cld, miaR i < ey o
RE AW LT A R 2 Th T & 72 EEWIC
DV YR, BSOSO L) 2D R TF L
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FA LR & AL & 2Bt S T4 7 MR 0 F A 2SRE
DENLPo T2 E MG SN TWEY. DI, EPEIE
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xRV F 2= TPER SN TE/, Z0—FT, &
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CAERMEZEEE LTIV S LWL ThNT
K725, BCAEMMEHIMEDS T Tld e CNED R ZE
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NS ORERE S, WL BREE & AR % F5O
RO A ICHL L 72 B EY T 5 N TS5 &
1, 1999 4£ 1213 PGA # O Neurotube® %%, 2003 4F 12 1ZPLC
# P Neurolac® 2%, 20054E121% 2 — 7~ # D NeuraGen®
HFDA DFEW % S BRI S 720719 L L 4aas
5, 26D NTHEDS FEM O S ORESL TN
AN SN DL OMEY G s TH Y, ATH
BOFMRLMWRNNIKIR L LT ORI D L &%
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TODS, MO NLAFE L U CTESEICET SNz B,
SRR Tl 2 SRR RSEE B 5T3 2 BT 720 BU&
D ST REfZETIE, BFZENE % BRRIG
TELIENEETHL EEZ, BICEHRISH ST
HF—T) vy VO RERY L L CGEIRL 2.

EWEMANOE AWIZE L TiE, KO FEIZIZ
Ta ) YHIBBAEE L CIEKT 5 Y 2T VENLETH
LT lmb, oy siilEstR b BEN LAY TS S
EEZLENTWDED. LiL, BETH Y27 VHliao
R IIFAMINCNEETH 5. & 2 THFEIZFHERFOE
AP, BHIIEIC Y 2T IR E L CoMREL IR L
BFRENICHAT LW WIEIITOND L)Xk o7,
EHIIE OFEIZ B\ CIIESHINE LIPS ML 22 & D £ Helk
EHIAAER SN TW A2 2 s OFHIIEIZ I3 E
A R IES AL EOMEY D 5 7280, 8 < FEIG
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HER ML TH P2 RIS~ N — RV R
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MREAMEGE SN EHME L TvwD, 72, XubP it

ADSCs 2 5534t L 723 27 V3N ASVEGF (vascular
endothelial growth factor) ®*EGF (epidermal growth
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Abstract

Recently, great progress has been made in the development of stem cell-containing artificial nerve grafts. The
present study evaluated the feasibility of an artificial nerve graft containing adipose-derived regenerative cells (ADRCs) for
clinical application and examined its short-term results in Japanese white rabbit. In this model, the right sciatic nerve was
excised, and a 15 mm gap was bridged by lumen material (3.5 mm). The animals were divided into four groups according to
the type of lumen and enclosed material: group I, silicon tube and saline; group II, artificial nerve graft and saline; group III,
artificial nerve graft and ADRCs; and group IV, autologous nerve graft (n = 5). The macroscopic, pathological, and
electrophysiological findings were subsequently evaluated at 4 weeks and 8 weeks postoperatively. The macroscopic
findings revealed that the lumina of group I contained less material than those of groups II, III, and IV. The pathological
findings indicated a higher prevalence of myelinated fibers in groups II, III, and IV than in group I, which was the most
prominent in group IV. The prevalence of myelinated fibers increased in the following order: groups I, II, III, and IV;
significant differences were observed among the groups. The electrophysiological findings showed good results in groups
III and IV; however, there was no significant difference between groups. The results revealed nerve regeneration by ADRCs.
Therefore, the artificial nerve graft containing ADRCs is effective in promoting nerve regeneration, but not as effective as an

autologous nerve graft.



