620 - o [ B 22 R 2235 2013 4F 7 28 134855 7] Chin J Contemp Neurol Neurosurg, July 2013, Vol. 13, No. 7

FL i IF 5 -

22 00 i 2 A N s ) e o AN ) i Jo
L RE T 1 S B0 AIF 5T

AR EHRRE OKRERKR ARIME

(WZE] BR BTN % A 5B ) 78 0 T 4006 1 0 i i s ik B2 e 1 . ik TCH 4%
PR SR AR AT R ) ™ SR 0 T R S VIR R) ) 4 T AR Dt 0 £ L U B B 5 AR A5 T Y
[1) 72 5T 1 2 A, 30 3k 200 PR 35 2 WS L it X A L A 0 A, R 1 R U 00 i L s 0 I R 2 0 I ) 22 1) G
Ak Vs BB IE S HL 18] 70 0T T 40 I Z AR o B CM-DITFRIC 04 A B 17 18] 78 53 T 4188 1 51 55 C.6 i I I8 4o I R B
93 Kb X 000 oG ==, 2 A S OB % HL R R RE 7 RAE IR IR L TR 5 i A 2 s A TR R D 4 A I
B &R NN 8] 78 5T T 20 M L 34 5 — B0 R 4R 20 AR I BE A K 43 51 3R 38 CD13.CD29 . CD44 Fil
CD9O % 7] 72 i T A i AR & W, 11 A %35 CD14.CD31.CD34 .CD38 . CD45 . CD133 &5 3¢k 1fi Al Py Jz 4 g s 2
YLLK CD49.CD106 Fl HLA-DR. Z¥5S b 355 )5, A Bl (8] 58 5% T 4t A mT 231k > B o7 4 A . g B 4
JHO Al 28 T A R TR I DO AN LA 4 L 2% B L B & 1) AR v i CM-DMMEE@AH%%IEI}EEJHHEE
2500 i 5V S S AT 1l i R 1A RS, 43 A TR IR R O R I 4 2R 5 AL R 3B R R R OE R i S
BRI . S50 A B ] A8 T AN At EL A 1) R U R R S M A 1 1 A O AE SR N )T I 4 A 1 R
T3, AT Ay B 396 ik PRIV o 1) AR 200 B 1A

[X$ER] [mo T8 B Aok, MR TUR, WA BOREEAL S

The experimental investigation of glioma-trophic capacity of human umbilical cord-
derived mesenchymal stem cells after intraventricular administration

FAN Cun-gang, WANG Dong-liang, ZHANG Qing-jun, ZHOU Jing-ru

Department of Neurosurgery, Peking University People’s Hospital, Beijing 100044, China

Corresponding author: ZHANG Qing-jun (Email: zhangqjhb @yahoo.com)

[Abstract] Objective To explore the glioma-trophic migration capacity of human umbilical cord-
derived mesenchymal stem cells (hUC-MSCs) by intraventricular administration. Methods The umbilical
cord tissue were obtained during full-term pregnancy cesarean section under sterile conditions. This study
was approved by Ethics Committee and got the informed consent of patient. The hUC-MSCs were isolated
by trypsin and collagenase digestion, followed by adherent culture methods. The characteristics of isolated
hUC-MSCs were demonstrated by cell morphylogy, phenotype analysis and multi-differentiation potentials
into adipocytes, osteoblasts and neural cells. Then the hUC-MSCs were labeled with CM-Dil and injected
into contralateral ventricle of glioma of the C6 glioma-bearing Sprague-Dawley (SD) rats. Two weeks later,
the rats were sacrificed and the brains were taken out to examine the migration and distribution of hUC-
MSCs in the tumor bed, at the interface of tumor and cerebral parenchyma as well as the tumor satelites
infiltrating into the normal brain. Results The hUC-MSCs demonstrated plastic-adherent characterization
and homogeneous fibroblastic-like morphylogy in culture, expression of specific surface phenotypes of MSCs
(CD13, CD29, CD44, CD90) but not endothelial or hematopoietic markers (CD14, CD31, CD34, CD38,
CD45, CD133), and muti - differentiatiation potentials into Oil red O stained adipocytes, Alizarin red S
stained osteoblasts, neuron-specific enolase (NSE)-positive neurons and glial fibrillary acidic protein (GFAP)-
positive astrocytes in permissive inducive conditions. Importantly, after labeled hUC-MSCs injection into
contralateral ventricle of glioma, the hUC-MSCs migrated from initial injection site to the glioma mass and

along the interface of tumor and brain, and some of them "chasing" the glioma satellites infiltrated into the
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normal parenchyma. Conclusion The hUC-MSCs possess prominent tumor-specific targeting capacity and

extensive intratumoral distribution in glioma models. Thus, they may serve as novel vehicles in cell-based

gene-therapy of glioma.
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hUC - MSCs display adherent, homogenous fibroblastic

Figure 1  Morphology of hUC - MSCs under phase - contrast microscope.
morphology, and their morphology keep consistent over several passages. low power magnified hUC-MSCs on day 2 of passage 2 (Panel

la). hUC-MSCs on day 3 of passage 5 (Panel 1b). hUC-MSCs on day 5 of passage 9 (Panel 1c).
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Figure 2 Flow cytometry analysis of hUC-MSCs shows that these cells express high levels of putative MSCs markers, such as
CD13, CD29, CD44 and CD90. However, they do not express the surface markers of hematopoietic and endothelial lineages,

which include CD14, CD31, CD34 CD38, CD45 and CD133.
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Figure 3  Fluorescence microscopic observation on differentiation potentials of hUC - MSCs. low power magnified In adipogenic
induction medium, the hUC-MSCs were induced into large, flattened cells with accumulated lipid droplets. Oil red O staining (Panel
3a). In osteogenic medium, the hUC-MSCs accumulated calcium and could be stained red by Alizarin red S staining (Panel 3b). After
neural induction, these cells were transformed into neuron-like round bodies with long single, biopolar or multipolar processes forming
networks (Panel 3¢, 3d). These neuron-like cells were positive for NSE (Panel 3e) and GFAP (Panel 3f). Immunofluorescent staining
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Light microscopic observation on the glioma-trophic migration capacity of hUC-MSCs. low power magnified
HE staining (Panel 4b).
Fluorescent staining of the distribution of CM - Dil -labeled hUC-MSCs in the tumor bed (Panel 4d), along the
interface of tumor and normal brain parenchyma (Panel 4e), and "chasing" the outgrowing tumor satellites from tumor mass (Panel 4f).
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Figure 1 A 55-year-old male patient was diagnosed as encephalopyosis. Axial T.WI showed an irregular cystic lesion with hyperintense
in central area surrounded by a well-defined hypointense capsule with obvious surrounding edema located in right parietal lobe (thick
arrow indicates). The right lateral ventricle was compressed (thin arrow indicates, Panel la). Axial contrast T\WI showed hypointensity
in central focus and apparent ring-shaped enhancement in peripheral tissue (arrow indicates, Panel 1b). Axial DWI revealed cystic fluid

with hyperintensity (arrow indicates, Panel 1c).
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