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Abstract

BACKGROUND: Previous studies have confirmed that direct administration of glial cell-derived neurotrophic factor (GDNF) or
viral vector carrying GDNF gene can significantly reduce cerebral infarction volume, promote outcomes of the recovery of nerve
function, but the therapeutic method is invasive and limits in clinic.

OBJECTIVE: To observe the outcomes of intravenous transplantation of human umbilical cord blood (hUCB) CD34" cells
transfected with GDNF gene in spontaneous hypertensive rats with cerebral infarction and to explore its mechanism.
METHODS: CD34" cells isolated from hUCB were transfected by the pPEGFP-GDNF plasmid and pEGFP blank vector to prepare
PEGFP-GDNF-CD34" and pEGFP-CD34" cells. Sixty adult male spontaneous hypertensive rats with middle cerebral artery
occlusion (MCAO) were randomly divided into three groups: pEGFP-GDNF-CD34" cell group, pEGFP-CD34" cell group and saline
group. Neurological functional measurements were performed using the modified neurological severity score. Quantitative
histological determinations of infarct volume were performed using standard TTC staining and quantitative image analysis. The
GDNF level in the cell culture or the cerebral tissue was measured by enzyme linked immunosorbent assay. The survival and
migration of green fluorescent protein (GFP)-labeled CD34" cells and the expression of astrocytic marker-glial fibriliary acidic
protein (GFAP) and the neuron marker-neuronal nuclei (NeuN) were detected by immunohistochemical and fluorescent staining.
RESULTS AND CONCLUSION: Intravenous transplantation of pPEGFP-GDNF-CD34" cells migrated into ischemic-injured
cerebral hemisphere, survived and differentiated into neural cells in ischemic region of spontaneous hypertensive rats, and
promoted the recovery of nerve function. GDNF gene-transfected CD34" cells survived in the brain tissue and differentiated into
neural cells, and its neurological protection effect was superior to CD34" cells. The increased GDNF level in cerebral tissue was
one of possible mechanisms responsible for focal cerebral ischemia in spontaneous hypertensive rats after transplantation of
between GDNF gene modified CD34" cells and CD34" cells.

Ou YL, Yu GL, Yang TL, Fang L, Hu K. Intravenous transplantation of glial cell-derived neurotrophic factor gene modified CD34"
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Figure 2 Glial cell-derived neurotrophic factor (GDNF) levels
in umbilical cord blood CD34" cell and transplanted
brain homogenate
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Table 1 Comparison of positive-cells number in each visual
field in each group under high power lens at 28 d
posttransplantation (xts, cell/LP)

Group n  GFP cells NeuN® cells  GFAP” cells
pEGFP—GDNF—CD34+ cell 18 128.6+16.5° 68.7+10.9% 114.1+12.8%
pEGFP—CD34+ cell 17 71.9+6.0 38.6+11.4 68.2+4.1
Saline 20 0 0 0

EGFP: enhanced green fluorescent protein; GDNF: glial cell-derived neu-
rotrophic factor; GFAP: glial fibriliary acidic protein; NeuN: neuronal nuclei;
n: the number of visual field in each group; *P < 0.05, bp < 0.01, vs.
PEGFP-CD34" cell group
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Figure 3 Images of immunohistochemistry and pathology

inspection (x100), green fluorescence:
GFP-positive cells, red fluorescence: NeuN-positive
cells; cytoplasm presented yellow silk or particles:
GFAP-positive cells
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Figure 4 TTC staining of brain section at 28 d after transplal
tation
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Table 2 NSS score of each group at specific time after trans-

platation (xxs, cell/HP)
Group od 7d 28d
PEGFP-GDNF- 8.6+1.6 (N=20) 8.2+1.4 (n=20) 4.8+1.1%° (n=10)
CD34" cell
PEGFP-CD34 cell 8.3+1.8 (n=20) 8.0+1.6 (n=20)  6.8+1.1% (n=10)
Saline 8.8+1.6 (n=20) 7.9+1.9 (n=20)  7.5+1.4 (n=10)

®p < 0.05,vs. saline group; °P < 0.05,vs. pPEGFP-CD34" cell group; °P <
0.05,vs. the same group at 7 d posttransplantation
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