oIzt 2% JIEME OB0I4I0] HALS] FAFIE olSfst MIZ WO OIF/E 53t

elzt == 7|’§MI£ O[Z0|~]0] Mo SAHE
f

etelst 14 Aol 0]xl=

FOI'

* *% = *
SISF. oA ZTDH - LRS! - HUY

CEEEFEEEEEEREEEE R S LR L ELER)

st o guis WS, At sa o) Aus A st
Abstract (J. Kor. Oral Maxillofac. Surg. 2005;31:239-247)

XENOTRANSPLANT OF HUMAN BONE MARROW STROMAL CELLS;
EFFECT ON THE REGENERATION OF AXOTOMIZED INFRAORBITAL NERVE IN RATS

Eun-Jin Park*, Eun-Seok Kim**, Jin-Man Kim', Hyun-Ok Kim'', Kwang-Won Yum*
*Department of Dental Anesthesiology, College of Dentistry, Seoul National University,
**Department of Dentistry, College of Medicine, Chungnam National University,
'Department of Pathology, College of Medicine, Chungnam National University,

' *Department of Diagnosis and Laboratory Medicine, College of Medicine, Yonsei University

This study demonstrated that xenogenic human marrow mesenchymal stem cells (hMSCs) could €licit the regeneration of the sensory nerve after
axotomy in the adult rats infraorbital nerves without immunosuppression. For this, we evaluated the behavioral testing for functional recovery of the
nerve and histological findings at weeks 3 and 5 compared to controls. Xenogenic hMSCs did not evoke any significant inflammatory or immunologic
reaction after systemic and local administrations. HM SCs-treated rats exhibited significant improvement on sensory recovery tested with von Frey
monofilaments. At 5 postoperative weeks, in the hMSCs treated nerve, expression of myelin basic protein (MBP), neurofilament (NF) at the site of
axotomy was higher than control. And mRNA expression of neurotropin receptor Trk precursor (TrkPre), nerve growth factor receptor (NGFR) and
neuropeptide (NPY) in trigeminal ganglion were aso higher. The number of myelinated nerve at distal stump and cells in trigeminal ganglion were
higher in h(MSC treated rats. So it was supposed that transplanted M SCs contributed to reducing post-traumatic degeneration and production of neu-
rotrophic factors. Immunofluorescence labeling showed small portion of hMSCs (<10%) expressed a phenotypic marker of Schwann cell (S-100).
Xenogenic or alogenic mesenchymal stem cells might have immune privileged characteristics and useful tool for cell based nerve repair.

Key words : Mesenchymal stem cell, Nerve regeneration, Infraorbita nerve, Schwann cell
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Fig. 1. Evaluation of sensory function by von Frey
filament. After 3 weeks, hMSCs treated rats
showed more favorable improvement in sensory
function than the control group. Significant
improvement was showed in the hMSCs treated
group. (p{0.005)

241



LHTSIX| 2005,31:239-247

N

> PN d

}2}71% 9] kel fAe 23S UeRgQlth Ad 3t
R NFe} MBPe] & o] #hzhw] 37, 24 H9oF ¢4
] 7t

i
AR ol 2 fAES BFD 5 AAAT

7V EZZ )t A& 2ol A NFeF MBPe] 713t uhd o 33
4 A ATHFQ. 2, 3). WAl GAP-432] &2 21 ol A
A oFastA YERStHFG. 4).

< = =
R _— S

Fig. 2. Expression of neurofilament. Both groups show good connection between two stumps

of a transected infraorbital nerve. Regeneration of NF in hMSCs-treated nerve (B, D) is more
regular and intense than non-treated nerve (A, C). A, B: expressed with DAB, C, D:

expressed with FITC (Scale bar = 50xm).

Fig. 3. Expression of myelin basic protein (MBP). Immunohistochemical staining with MBP
shows outlines of myelin. The number and density of myelin in hMSCs-treated nerve (B, D) is
higher than non-treated nerve (A, C). A, B: expressed with DAB, C, D: expressed with
rhodamin. (Scale bar = 50um)
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Fig. 4. Expression of growth-associated protein 45 (GAP-45). Expressions of GAP-45 are
generally weak in both groups. But hMSCs-treated nerve shows scanty positive reaction
of GAP-45. GAP-45 is usually expressed at early stage of nerve regeneration. So it
suggests that hMSCs accelerate the regeneration rate. A, B: expressed with DAB, C, D:

expressed with Cy-5. (Scale bar = 50¢m)

Fig. 5. Tracking of CFSE-labeled hMSCs and expression of S-100. Transplanted hMSCs could survive
in the regeneration site even after 5 weeks (A). Some of these cells ({10%) also expressed Schwann
cell marker, S-100 (B). A: expressed with FITC, B: expressed with rhodamin. (Scale bar = 50xm)
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(without nucleus) are observed in the control group (A, C). Higher number of cells in
hMSCs-treated trigeminal ganglion is survived (B, D). A, B: H&E staining, C, D: Cresyl
violet staining. (Scale bar = 50#m).
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Fig. 7. Number of cells in ophthalmic division of
trigeminal ganglion (cells/mm?).
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Fig. 8. Cross-sectional view of distal stump of post-transected infraorbital nerve. Density
and number of myelinated nerve are higher in hMSC-treated infraorbital nerve (B, D)
than the control group (A, C). A, B: toluidine blue staining (Scale bar = 100#m). C, D:
SEM (Scale bar = 10em), arrowhead: unmylinated nerve, rectangular: Schwann cell,
asterisk: myelinated nerve.
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Fig. 9. Number of myelinated nerve in cross-sectional Fig. 10. mRNA expression of Trk precursor (A), nerve growth
distal stump of post-transected infraorbital nerve factor receptor (NGFR, B), and neuropeptide Y (NPY, C). All
(cells/mm?). arrows: hMSCs-treated trigeminal ganglion. Expression of f-
actin (D).
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