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[Abstract] Objective To use the upper extremity precision movement analysis system in evaluation of the effect of

human bone marrow mesenehymal stem cells ( hBMSC) in the treatment of non-human primate models of photochemically—
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induced stroke. Methods Eighteen adult male cynomolgus monkeys were used in this study. Training the animals for 2
months with mMAP and collect the basic data before the surgery. The infarction models were induced photochemically.
thel8 monkeys were divided into three groups at 4 weeks after the surgery. The control group consisted of 6 animals
receiving physiological saline in a volume of 250 pL at 3 mm away from the outer edge of the infarction. The high-dose and
low-dose groups received hBMSC with the cell number of 5 x 10° and 1 x 10° cells/animal respectively at the same site
and volume for the control group. Behavioral data were collected at 1 3 days 1 2 3 4 weeks after surgery and 1 3
days 1 2 3 4 5 6 8 weeks after hBMSC transplantation. A primate neurological deficit scale was used to assess the
neurological deficit at the same time. Results  All 18 animals showed focal neurological signs corresponding to the targeted
infarct site after the surgery. The time at that the animals picked up the food was much slower than that before the surgery
(P <0.01). The score was 32.3 +5. 13 at the first post-operatively evaluation. The average score declined but never fully
recovered after 4 weeks. From the 3rd day after transplantation there were significant differences between the control and
both low and high dose-groups with the movement analysis system ( P < 0.05) . From the 2nd week after transplantation

there were significant differences between the control and both low and high dose—groups in neurological deficit scores ( P <
0.05) . There was no significant difference between the high-dose and low-dose groups. Conclusions The precision
movement analysis system used in this study reflects neurological function objectively and accurately and can be used to
measure the neuronal loss in vivo and to evaluate the effects of therapeutic strategies involving neural or stem cell
transplantation in the establishment of animal stroke models and evaluation of drug efficacy studies.

[Key words] Stroke model; Cynomolgus monkey; Behavior; Non-human primate; Bone marrow mesenchymal stem

cells
1.3
o 1.
1.4
1.4.1 118 N
. (1.
1.4.2 : 250 pL 5
o 50 pL. 9 mmo,
1 1 min, 50 pL/min,
1.1 o
18 SCXK-H ) 2005-605 1.5
4 ~6 1.5.1
4.2 ~4.5 kg. .
1.2 o
1
Tab.1 Grouping of the animals
Group Time points Animal number Injection dose
High dose 4 4 weeks after modeling 6 5 x10°/250 L hBMSC
Low dose 4 4 weeks after modeling 6 1 x10°/250 wL HBMMSC
Control 4 4 weeks after modeling 6 250 pL Saline

Note: hBMSC: Human bone marrow mesenchymal stem cells.
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Tab.2 Comparison of the times at that the animals pick up the food before and after surgery
24 h 3d 1 2 3 4
Time B.S 24 hrs A. S 3dA.S 1wk A.S 2 wks A. S 3 wks A. S 4 wks A. S
upper left hand 13.4£1.82  150.9+16.27™ 105.1+10.73™ 87.5+8.96™ 64.9+17.09™ 58.1+12.82™ 48.4 +8.40™
Note: ™ P <0. 01 B. S: before surgery; A. S: after surgery.
3 n=18
Tab.3 Comparison of neurological deficit scores before and after surgery
24 h 3d 1 2 3 4
Time B.S 24 hrs A. S 3dA.S 1wk A.S 2 wks A. S 3 wks A. S 4 wks A. S
score 0 32.3 513" 29.5+4.69™  25.5+1.00™ 24.5+4.44™  23.3+2.83" 22.5+2.87"

Note: P <0.01; B.S: before surgery; A.S: after surgery.

4 (s;x£s5;,n=6)
Tab.4 Comparison of the times at that the animals pick up the food before and after stem cell transplantation
24 h 4 1 3 1
Group Time B.S 24 h A.S 4 wks A. S 1dA.T 3ds A.T 1wk A.T
Control 12.4 £2.71 160.3 +9.19 50.6 £9.65 46.8 +11.56 44.3 +15.75 48.2 +13.72
High dose 14.0£6.90  155.5£20.37 47.0£6.45 34.4+17.17 18.6 +2.98" 17.7 £6.18"
Low dose 13.3£1.97 140.7 +24.34  49.3 +10.64 32.4 +£12.89 23.4 £8.32" 21.9+5.59"
2 3 4 5 6 8
Group Time 2 wks A. T 3 wks A. T 4 wks A.T 5 wks A. T 6 wks A. T 8 wks A. T
Control 42.1 +17.48 46.5 +7.49 41.5 +2.69 49.0 +3.39 46.6 +14.99 46.5 +15.98
High dose 19.1+5.86"  27.8+16.94" 25.3+14.61" 27.1+15.40" 22.2+6.93" 22.8 +6.35"
Low dose 23.6+6.12°  22.2+1.60° 15.7+1.81" 20.8+0.72" 18.7+1.94" 20.0 +5.90"

Note: © P <0.05 B. S: before surgery; A. S: after surgery; A. T: after stem cell transplantation.
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Tab.5 Comparison of neurological deficit scores before and after stem cell transplantation
24 h 4 1 3 1
Group Time B.S 24 hrs A. S 4 wks A. S 1dA.T 3ds A.T 1wk A.T
Control 0 31.9£2.55 22.3£3.77 21.8 £2.87 20.3 £1.89 20.8 £2.83
High dose 0 33.1+3.21 23.1+2.99 20.5£2.22 18.1x1.71 16.8 £3.00"
Low dose 0 32.4£1.77 22.6+2.13 20.8 £2.38 19.3 £2.45 15.8 +2.87"
2 3 4 5 6 8
Time 2 wks A.T 3 wks A.T 4 wks A.T S wks A.T 6 wks A. T 8 wks A. T
Control group 21.0+1.92 20.1+1.42 18.3 +1.16 17.9 +1.26 17.5 £1.00 17.6 +2.31
High dose group 12.5£1.71° 11.8+1.50" 10.8 +1.72" 9.5+1.98" 10.4 +1.71° 9.7+1.16"
Low dose group 11.5£1.52" 11.2 £0.96" 10.9 +1.88" 10.2 +1.46" 10.3 +2.38" 10.8 +1.92°
*: P<0.05; B.S: before surgery; A. S: after surgery; A.T: after stem cell transplantation.
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