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brain improved hemiplegic limb in chronic
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Homing and neurotrophic factors syntheses
by the transplanted stem cells in the chronic
stroke brain
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&) Clinical trial

(Peripheral blood stem cell transplantation)

1)

2)
3)

4)

ubcutaneous G-CSF injection combined with intracerebral mobilized
peripheral blood hematopoietic stem cells (CD34+) transplantation--
human clinical trial in chronic stroke:

Inclusion criteria:

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

Subjects must be= 35 and= 75 years old , of either sex

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.
Subjects with Modified Rankin Scale= 1
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based imaging
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7 old stroke patients were
transplanted in phase I trials

of patients in group

Characterintics Patient 1 Patient 2 Patient 3 Patient 4 Patient £ Patient & Patient 7
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Old seroke patients (randomly selecied, examined berween § months and £ years
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Clinical trial data

PBSCs Control

characteristics Group (n-15) Group (n-15) P

Age (years) 50.1 287 (35-64) 56.7£6.5(41-66)  0.02

Men/Female 1213 &7 025

Duration of stroke (years) 272 1400.6-5) 25+ 1.4(06-5) 067
Concomitant diseases;

Hypertension 11 (T3%) 8(53%) 025

Diabetes 6 {40%) 2(13%) 022

Hyperlipidemia 3{20%) 5(33%) 068

Smoking 6 (40P%) 1) 008
Prior aspirin or antiplatelet use 15 (100%s) 15 (100%5) 099
Rehabilitation duration (hours'week) 101221 15zle 0.58
Baseline scores:

Modified Rankin scale 19103 27204 091

NIH stroke scale 93£05 96£13 0.93
Table 1: Clinical characteristics of recruited patients (mean £ SEM)

Transplanted cells retained
at the injection sites

Data of transplantation group (1)

Char seteristies Patient | Patient 2 Patient 3 Patient 4 Patient 6 Patient 7 Patient §
oSS Lt bemiparesis Rt hemiparesis Rt hemiparesis. Lt hemiparesis Lt hemiparesis Ri hemiparesis Lt bemiparesis Rt hemiparesis
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C.Stroke bisiory 5y 35y 3y 15y 4y 15 Iy 45y
DN ofinfected 8 x 10° 3x10® 8x10° sx10 gx10° 75x10° 65x10° 6x10°
CDM cells
E. Parity of H% 0% 9N% 95% %% M% 8% 93%
(D3 cells
ENaol 3 3 3 3 3 3 3 3
ICtmajectary

S S=symptoms and signs. MR-

2* image in MRI, No.-mumbers, Li-=Jef limbs, Ri-right inbs, y=years, IC-inracersbral

Table 2: Characteristics of patients in PBSC-treated group

Charciri Patient 9 Patient 10 Patient1] Patiw 13 Patient13  Patient 14 Paticnt 15
A8S Rt hemiparesis Lt hemiparesis Rt hemiparesis Lt hemiparesis Lt hemiparesis Rt hemiparesis Rt hemiparesis
BOMRILT2
Al /A

= |\ | \
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D Noof infected 3% 10° Ex10° Sx10° sxl0 Bx10° T5x10° sx10
D34 el
£ Furiey of 8% 2% 97% 96% M% 9% 87%
D34 edlls
¥ No.of 3 3 3 3 3 3 3
1 wrajectory

S/S=symptons and signs, MRI-T2*= T2* image in MRI, No.-numbers, L1=left limbs, Ri-right limbs, y=years, I =intracershral

Table 2: Characteristics of patients in PBSC-treated group (continued)

Functional outcomes

PBSCs Contol r

NIHSS
Baseline 96213 il
tmonth 94412 <0000)
12-emeth 87419 0002
plruend <0000 [

55
Bascline ] 026
tmonth ] [
12-mmth ®1 003
ploruend <0000

EMS
Baseline (3]
tmonth mIme anl
12-emeth WA 000
phruend 0000

mAs
Baseline 20, 063
month wis
12-mmeth 1l 0004
plortrend <0000 013
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Better in ESS
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Progressive regeneration of
the damaged corticospinal
tract after transplantation

Lt

Control

Lt No regeneration of the
damaged corticospinal tract in
control patient

The damaged corticospinal tract regenerated
progressively in the transplantation group

—s— PBSCs

0 —— Control
1%2]
2 o041
§ *% -
s
i 0.2

0.0 T T T
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s Patient | Patient 2 Patient § Patient 4

Eharaters

Transplantation group

Patient §  Patient 6 Patient 7 Patient §

MRI-DTI

b 6AT

© 12AT:

MRI-DT1- diffsion tensor image of MRI, before ransplantatica=BT. 6 months afier ransplantatica=6AT, 12 monhs.afer ransplantation=12AT

Table 4: MRI-DTTin PBSC-treated group
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Transplantation group Control group

Charmioriis  Patbent 9 Patiest 10 Patient 10 Patient 12 Patient 13 Patient 14 Patient 15
MRIDTI Chustabics  Patient ] Patient?  Patientd  Patientd  PatientS  Patient6  Patient 7 Patient §
2 BI: MRI-DTI
. - . . . . . B
BaAT: ...-....
«INT:
. . . . . . . -
ME-DT ~dithuson tenr anage of MR, hef “BE. & menths afier il BAT, 12 meonte afier N
MRI-DTI- diffusion tensor image of MRL, before transplantation=B1. 6 months aftertransplantation=6A1. 12 months afer transplantation=1 2AT
trmsplasttion| AT,
Table 4-1: MRI-DTI in control group
Table 4: MRE-DTI in PBSC-treated group (continued)

Control group tf‘ Functional recovery correlated well

to nerve fiber tract regeneration

Charscteristies Patient 9 Patient 10 Patient 11 Patient 12 Patient 13 Patient 14 Patient 15 @
MRI-DTI @
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0 T T T T
(0] o1 02 o3 04
MRI-DT] =diffssion tensor image of MRI, befc gl BT, 6 manths after transpl GAT, 12 months after ENA scores
wransplantation=12AT
Table 4-1: MRI-DTI in control group (continued)

@ Recovery of motor evoked potential
(MEPs) after transplantation
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(') Data of MEPs in
transplantation group

Patiens 7 Patient &
MEP{+) MEPi{+) MEP{+) MEP{+) MEP{+) MEP({+}

Oharmteritics  Patient | Patient 1 Fatient Patient 4 Patient & Fatient &

TMS-MEP:
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THIS-MEP-maets timsileson, MEP{ 13 7 EP e T, 6 months.
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Tahle 5: TMS-MEPin PBSC-treated group

v@ Data of MEPs in
transplantation group

Charmimies  Patbist 9 Pathent 10 Patlent 11 Patbent 13 Parlent 1} Patbest 14 Patbeat 12
TMS-MEP: MEP(+)  MEFi+) MEF (+}

BT

4 4 —
b AT
] - E o 1.

AT

TMS-MEP-motor by MEP{*y-a posarve MEP response. befiwe

trasplastation” BT, 0 seths afler wansplantation-£AT, 12 merithn s tmsplastasion™ | 2T

Tabile & TMS-MEP in PBRSC-treated growp (continsed )

Patient 4 Patient 5 Patient 6 Patient7  Patient §

Charactertier Patient | Patient 2 Patient 3
TMS-MEP:
aBL:
1 T 5= < T ‘ T
b 6AT:
e dp— f e
© 12AT:
=" —_— —

TMS-MEP-motor eveked potcatial by ianscranial magnetic simulation, MEP (-)-a positive MEP response, before ransplantation=BT. 6 months

affer transplantationr-6AT, 12 meaths after transplastation= 1247,

Table 5-1: TMS-MEPin control group

Charmtortis  Pativat 9 Patiwt 18 Pativnt 11

Patbent 13 Paticnt 15 Paticnt 14 Patient 15

TMS-MEP:
B

b BAT:

o IIAT:

TNES-MEP-moer cuoked . duicn, MEF (+}7a positive
sransplanestions=IVT, 6 months aficr trassplantation-6AT, |2 moris sfir transglantasion=1 2AT,

AEP  beore

Table 3-1: TMS-MEP in control group (continued)

(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
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