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NEURAL REGENERATION OF RAT BRAIN INJURY MODELS VIA

CELL THERAPY
Pin-Chun Chou, Li-Kai Tsai, Chung-Liang Chien*

Department of Anatomy and Cell Biology, College of Medicine,

National Taiwan University, Taiwan.
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Abstract

Neurogenesis by activation of endogenous neural progenitor cells is considered as a potential treatment strategy for brain injuries. Although several
researches support the benefit of erythropoietin (EPO) for neuroprotection and neuronal survival, yet there are still some technical problems needed to be
overcome, such as the delivery system. In our studies, cDNAs of mouse EPO were transfected into cell lines of 3T3 fibroblasts. The expression and bioactivity
for EPO were analyzed by immunocytochemistry, Western blot, Enzyme-Linked Immunosorbent Assay (ELISA), and functional assays. In this study, we
produced ischemic stroke in adult rats by the approach of middle cerebral artery occlusion (MCAO) and examined the infarct zone with MRI. The EPO-
overexpressing NIH/3T3 (EPO-3T3-EGFP) cells were directly injected to the infarct zone. The brain function was assessed via modified Neurological Severity
Score (MNSS). On day 14 after stroke induction, the infarct volume was measured again by MRI and the animal was euthanized for the study of angiogenesis
and neurogenesis. The result of neurological assessment suggested that both 3T3-EGFP-treated and EPO-3T3-EGFP-treated groups showed significantly
improvement of functional ability in both acute and chronic phase of ischemic stroke. Our data suggests that EPO-overexpressing NIH/3T3 cells treatments
could provide stable release of EPO in the brain injury area, facilitate neurogenesis and neuroprotection ability that may contribute to the functional recovery

of brain.

Functional recovery was discovered after cell implantation.
Figure 1. Both EPO NIH/3T3 and
NIH/3T3 facilitate functional
recovery in middle cerebral artery
occlusion rats.
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; Modified neurological score,

H measurement of motor function and
¥ Nopo S body coordination. (N=8; *, EPO-
* EPOITSEGFP 3T3-EGFP versus MCAO control,

—————————————, P<005+ 3T3-EGFP versus MCAO
Days control, P<0.05; #, EPO-3T3-EGFP
versus 3T3-EGFP, P<0.05)

Infarct recovery was identified with MRI image after cell
implantation.
MCAOcontol  3T3.EGFP  EPo-aT3EcrP  Figure 2. Both EPO NIH/3T3
A and NIH/3T3 reduce infarct
volume in middle cerebral
artery occlusion (MCAO).

(A)-(F): MRI sequences of
I diffusion weighted images (DWI)
b and T2-weighted imaging were

used to observe the size of acute

cerebral infarct on day 1. (G)-(I):
a4 T2 The residual infarct volume on
day14. (J)-(L): Gross view after

animal sacrificed on day 15. (M):
| There was no significant
differences in the infarct size of
all group calculated from Day 1
MRI. (N): The 3T3-EGFP and
EPO-3T3-EGFP displayed the
recovery efficacy.(*, P<0.05; **
P<0.01; ***, P<0.001)

Day 1 T2

Day 15
Gross view

Neurogenesis was promoted at infarct side of MCAO model
after cell |mplantat|on.

Figure 3. Cell implantation
was performed in the MCAO
infarct area.
(A-B): Whole coronal section
of brain with double
immunofluorescence staining
for GFP and nestin, GFP and
GFAP. (C-H): Many nestin
positive cells could found from
high power view of infarct side
™ via the confocal observation.

Neurogenesis was promoted at subventricular zone (SVZ) after
cell implantation.

Infarct side Contralateral side
MCAOcontrol ~ 3T3-EGFP  EPO-3T3-EGFP MCAOcontrol  3T3-EGFP  EPO-3TI-EGFP

K67 percentage in SVZ

Figure 4. Neurogene5|s was promoted at subventrlcular zone (SVZ) after
cell implantation. Double immunofluorescence staining for ki67 and nestin. A.
SVZ on infarct side. B. SVZ on contralateral site. Scale bar = 100um. C.
Quantification of ki67+/Hoechst+ cells in SVZ. Data shown are mean+SD.
*P<0.05, **P<0.01.

Neuroblast activation was enhanced at subventricular zone after
cell implantation.

Infarct side Contralateral side
MCAO control ~ 3T3-EGFP. cAO

Figure 5. Neuroblast activation was enhanced at SVZ after cell
implantation. Double immunofluorescence staining for DCX and GFAP. A.
SVZ on infarct side. B. SVZ on contralateral site. Scale bar = 50um. C
Quantification of DCX area / SVZ area. Data shown are mean+SD; *P<0.05,
**P<0.01.

Expressions of BDNF were significantly increased in striatum after cell
therapy.

i Figure 5. Expressions of BDNF were significantly
increased in striatum after cell therapy. Samples were
extract from striatum and were measured for BDNF
(brain-derived growth factor) Data shown are
mean+SD; *P<0.05; **A<0.01.

This work is supported by MOST 107-2321-B-002 -016 , Taiwan



