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Canadian Medical Association Journal , Mar, 2006, 174 (7):927-33 
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Significant increase in motor score in
GCSF- treated patients 
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Engraftment of implanted CD34+

stem cells

CD34+ Stem cell implantation into the stroke 
brain improved hemiplegic  limb in chronic 
stroke rats
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Quantitative RT-PCR

Homing and neurotrophic factors syntheses 
by the transplanted stem cells in the chronic 
stroke brain
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Angiogenesis after PBSC transplantation

actin

β1-integrin

C S+I S

β1
-in

te
gr

in
 / 

ac
tin

0

1

2

3

4

*

C S+I S

Expression of β1-integrin by the 
implanted stem cells

3444‧The Journal of Neuroscience. March 29, 2006‧26(13):3444-3453

Neurite outgrowth depends on the 
upregulation of CXCR4 and prion proteins in 
stroke rats after transplantation

Control OEC +Ab1 +Ab2

Shyu WC, Liu DD, Lin SZ , etal. Journal of Clinical Investigation, July 2008, 118(7)

Clinical trial 
(Peripheral blood stem cell transplantation)

Inclusion criteria: 
1) Subjects with cerebral ischemia at middle cerebral artery territory producing a serious 

measurable deficit by NIHSS scale and who could receive study medication within 6 
to 60 months after the onset of the symptom. A serious measurable deficit by NIHSS 
is defined as the NIHSS≧ 9 and≦ 20 

2) Subjects must be≧ 35 and≦ 75 years old , of either sex

3) Subjects or his / her legal guardians must demonstrate their willingness to participate 
in the study and comply with its procedures by signing a written informed consent. 

4) Subjects with Modified Rankin Scale≧ 1

Subcutaneous G-CSF injection combined with intracerebral mobilized 
peripheral blood hematopoietic stem cells (CD34+) transplantation--
human clinical trial in chronic stroke:
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Three targets are identified by fram-
based imaging  

Injured pyramidal tract was identified

CD34+ stem cell were implanted into 
the  brain targets 

高純度之造血幹細胞

Assessment of stem cell purity 
and viability

7 old stroke patients were 
transplanted in phase I trials

Open-labbeld, randomized, 
controlled, two-armod trial
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Clinical trial data

Before 1st day

14th day 28th day

Transplanted cells retained 
at the injection sites

Data of transplantation group (1) Data of transplantation group (2)

Functional outcomes
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The damaged corticospinal tract regenerated 
progressively in the transplantation group Transplantation group
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Transplantation group Control group

Control group Functional recovery correlated well 
to nerve fiber tract regeneration

BT

6AT

12AT

PBSCs

1mV

0.1 sec

Recovery of motor evoked potential 
(MEPs) after transplantation
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No important in MSPs in control
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Data of MEPs in 
transplantation group

Data of MEPs in 
transplantation group

Data of MEPs in control group Data of MEPs in control group

Before O.P.
(Mr. Huang stroke for 1.5 years) 6 months after O.P.
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Improvement in hand fine movement 
6 months after O.P.

Improvement in hand fine movement 
Teeth Brushing

Patient lives independently one year 
after transplantation

YA!

Stem cell team working in the cGMP lab


