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Effect of Transplantation of Intravascular Cultured Neural
Stem Cell upon Peripheral Nerve Regeneration

Woo-IL Kim, Joong-Kyu Park, Kee-Won Bae and Young-Churl Yang*

Department of Anatomy, College of Medicine, Inje University, Pusan 614-735, Korea

Abstract

The ultrastructural change of sciatic nerve and immunohistochemical changes of NGF, PCNA were studied at the

transplanted segment of intravascular cultured neural stem cell in the rat sciatic nerve by 5 months after the sciatic

nerve transection. The transplanted intravascular neural stem cells were differentiated into Schwann cells at the 20th
day and these cells began to regenerate by the proliferation and hypertrophy. There were many remyelinating
Schwann cells in the transplanted nerve in term of stimulation. According to NGF finding, we suggest preexisting
Schwann cells may induce the differentiation of neural stem cells into regenerating Schwann cells. Electron
microscopic changes were the remyelinating appearance, the increase of intraaxonal microtubules and enlarged

mitochondria and contacting cell processes each other.
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AA 9] Ao} #adsh= nerve growth factor(NGF) 5ol 1
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A EH ] 7oiUE AL BHEY F AN W HEBY %29 A7} gkon MR Sk ZE35HA Ranvier's
]S AA ¥Mg Schwann celld] 4= #25)chFig. nodesZ FAste Ao B3I e AE E 5 AN
>A) o olg TH&E Hela £xo FAE thh gorAo
o] WY FNME 7hail Bt HeA 2w 2 & v} Ranvier's nodeZ 4% Hdv FAYH 2 93l

% = olFw ghy Slrhs AS ¢ 4 ANUTHFg 4B).

wro] ® Az o] Z71stelthFig. 3-B). o] 2 A] "J%’%ﬂ*ﬂ“—t— A etd¥ e g vhAY AL
04 NUTAAE GEe £2ES que gaae 1P AT FAHD ALIAAC AT AGE M e
AR W2 deigion, o4 NUTANE A CIHEEE R AR SISA(TE SA). o4 19
e o2 2258 2AXE mgo FHA MIe 3 AAZVHNEE AEEY E8igy e TR AL
o)=3 4E 248 AHY BT Schwann cellSe) e AT A& AR FI= FA=UHEE 5D
A7 A" £z g0 =24 BRHYFig 3-C). AR AxEr| A A Wshe tjET el Shweann
o4 OUFANE oiF T FoR paxrpgEe gy ol AEANA IR AL FHULS T T
ago] EAXE 24 o]21 319108 Schwann cell9) F, WFTFEY FARE axolemmac] FHQl F4
g5e a e Bagos faudy Bdgd ag O S0 AT Zahfol e 259 Ae pads 284
e 2 de Baoz AAso] wo| B 9] 7}&= neurofilamentE-o] #25 I thFig. 5-C).
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2A Ho] e Ao AFF dert 2L} o] 209 6] A #3818 Schwann celle] HMEAHo]
A HERtE (Fig, 4-A). 27} o 34D YE ASEs B4 2 5 A A
ol 10 FAE AAAo g AAMF ArE HS) 2232 23 Q& Schwann cell& FgoE e Hulg
on M #F2 ARMREL F22 /5 AHA AHE AEL 713 AF7 o] dE U2 AT HEET|EC]
AR on, o] 20U AN AAHFY YEE WA F Az Jdock FAele A g T g2 F
tatgon #& ARAFe F3e] FEAR AV & o AR e we AAnAiaTold v fEe] F7hE
& AANRE BT gREY AANRFREY FA o] 9= AL #AF 4 AYUrHFig 5E).
7t FA9A AAcHFig. 4-B). o] 2] 30Y el A tf wol E3H Schwann cell] A £2
ol4 0YTAN ZFE 27)9 ARRRE] FNHA o] FRHAWA AF2HI O AAHAG ol AF
orf, o] 0YFAHE hREY AARGEY FAE F  FeolE 0SB xBHOE O AZ AFASE
A% A o Hols AAMART g ol 3 FFsm Ao A Fdd sk AL ABARE
of & B4z FHHo2 WEstn AHFig 4-O). ol #4311 Qe A% #RHA FAele 2 ARA S
2 oo A3 St vl FAHAN EZARC] AR AP FE] FHEHA B0l UATHFig. 5-F)
3450 Ranvier's node’} 48 F#& 4% + AN 0]2] 4090 A& #3t3 Schwann celle] MEAY F
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The morphological change of regenerating sciatic nerve were studied at the transplanted segment of intravascular cultured
neural stem cell in the rat transected sciatic nerve.

Fig. 1-A. Photograph of the neural stem cells of culture 9 day.

Fig. 1-B. Gross finding of the 40th day after the transplantation. X 50.

Fig. 1-C. Gross finding of the 50th day after the transplantation. X 50.

Fig. 2-A. Hematoxylin and eosin staining of the control. X 400.

Fig. 2-B. Hematoxylin and eosin staining of the 20th day after the transplantation. X 400.

Fig. 2-C. Hematoxylin and eosin staining of the 30th day after the transplantation. X 400.

Fig. 2-D. Hematoxylin and eosin staining of the 40th day after the transplantation. X 400.

Fig. 2-E. Hematoxylin and eosin staining of the 50th day after the transplantation. X 400.

Fig. 3-A. Phosphotungstic acid hematoxylin staining of the control. X 400.

Fig. 3-B. Phosphotungstic acid hematoxylin staining of the 20th day after the transplantation. X 400.
Fig. 3-C. Phosphotungstic acid hematoxylin staining of the 40th day after the transplantation. X 400.
Fig. 3-D. Phosphotungstic acid hematoxylin staining of the 50th day after the transplantation. X 400.
Fig. 4-A. Toluidine blue staining of the control. X 400.

Fig. 4-B. Toluidine blue staining of the 20th day after the transplantation. X 400.

Fig. 4-C. Toluidine blue staining of the 40th day after the transplantation. X 400.

Fig. 4-D. High magnification of Fig. 15. X 1000.

Fig. 4-E. High magnification of toluidine blue staining of the 50th day after the transplantation. X 1000.
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5-A. Electron micrograph of the neural stem cells bv 0 day after the transplantation. X 5000.

5-B. Electron micrograph of the neural stem cell bv 1 day after the transplantation. X 5000.

5-C. Electron micrograph of the control. X 5000.

5-D. Electron micrograph of the 10th day after the transplantation. X 5000.

5-E. Electron micrograph of the 20th day after the transplantation. X 5000.

5-F. Electron micrograph of the 30th day after the transplantation. X 5000.

5-G. Electron micrograph of the 40th day after the transplantation. X 5000.

5-H. Electron micrograph of the 50th day after the transplantation. X 5000.

5-1. Electron micrograph of the longitudinal section of 50th day after the transplantation. X 5000.
6-A. Immunohistochemical staining of the NGF of the control. X 400.

6-B. Immunohistochemical staining of the NGF of the 10th day after the transplantation. X 400.
6-C. Immunohistochemical staining of the NGF of the 30th day after the transplantation. X 400.
7-A. Immunohistochemical staining of the PCNA of the contol. X 400.

7-B. Immunohistochemical staining of the PCNA of the 20th day after the transplantation. X 400.
7-C. Immunohistochemical staining of the PCNA of the 40th day after the transplantation. X 400.
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