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[Abstract] Objective Use the proved Non-human Primate Neurological deficit scale to evaluate the effect of
Intracerebral Hemorrhage model of Cynomolgus macaques Treatment with Human Bone Marrow Mesenehymal Stem Cells.
Methods 12 adult male Cynomolgus monkeys were used in this study. The Intracerebral Hemorrhage model were made by
using the autologous anticoagulated femoral artery blood injection. 12 monkeys were divided into three groups one week after
the surgery. The control group consisted of four animals receiving physiological saline in the volume of 2501 3 mm away
from the outside edge of the infarcts. The high-dose and low-dose group receiving Human Mesenchymal Stem Cell( hMSC)
with the cell number of 5 x 10° and 1 x 10° at the same place and volume with the control group. Use the Non-human
Primate Neurological deficit scale and/or proved to evaluate the effect of the stem cell at the 6h 1d 3d 1week after surgery
and 1 3 day and 1 2 3 4 weeks after transplantation. Result Compared with the group the score of the dose—group
animals much slower than that in the control group after transplantation( p < 0.05) . There is no significant difference
between high-dose and low-dose group. Conclusion The proved Non-human Primate neurological deficit scale is more
objectively and accurately than the original one and can be used to measure neuronal loss in vivo and to evaluate the effects
of therapeutic strategies involving neural or stem cell transplantation.

[Key words] Intracerebral hemorrhage; Neurological deficit; Cynomolgus macaques; Stem cell

1.3.1 112 .
. 1.3.2 : 250 plL 2
3
40 pL 6.7 x 10° 10 wL/mins
1.4
1
KITO ' . 28 22
32 18 100
. 6h1d3d1lw 1d3d1lw
2w3wdw
12 v .
4 ~ 6 4.2 ~ 4.5 kg.
70 db .
2
1

Tab.1 The grouping of the animal

Group Transplantation time Animal number Injection dose
( High dose) 1 (1 week after surgenry) 4 5 x 10°( Human mesenehymal stem cells)
( Low dose) I (1 week after surgenry) 4 1 x 10°( Human mesenehymal stem cells)

PBS

~

( Control) 1 (1 week after surgenry)
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Tab.2 The proved neurological deficit scale
( Catogery) ( Neural system fuction) ( Score)
(0 —28) Consciousness Normal = consistently alert strongly aggressive escape prone 0
Conscious but clouded strongly aggressive 2
Conscious poorly aggressive 4
Conscious light opposition escape prone 6
Conscious but clouded and accepting 8
Drowsiness aroused with stimulation 10
Lethargic eyes open by strong stimulation 16
Stuporous aroused with persistent stimulation 20
Light coma reflex movement only 24
Deep coma no movement 28
Skeletal
L Normal walks normall 0
muscle coordination( 0 - 18)
( ) )
Light transient abnormality in motor coordination
Minimal ataxia walks with some impairment of gait
Ataxia but able to climb the cage
Walks with compelling stimulation but difficulty in climbing the cage
Stands spontaneously falls within few steps 10
( ) Sits just able to circle with compelling stimulation 12
( ) 14
Sits or prostrate can not stand or sit for long duration with response to compelling stimulation
. . . . 16
Posed lateral or dorsal recumbency with response to compelling stimulation
No movement almost with no response to compelling stimulation 18
(0-22) Sensory system( 0 —22)
. . ( )
Facial sensation . . . . . . . (0/0)
Concerted reaction to compelling stimulation ( aggression threaten escape prone expressing goodwill)
( )
Decreased in concerted reaction to compelling stimulation ( obvious decreases in aggressive or threatening (1/1)
expressions)
| | L) . (212)
Decreased in concerted reaction to compelling stimulation ( obvious decreses in expressing goodwill)
. . A (3/3)
Absent does not react to compelling stimulation in any area of face
Pinna reflex Twitches ear normally (0/0)
Slightly reduced in ear twitching twitches ear by sonic (1/1)
stimulatio
Obviously reduced in ear twitching no ear twitching (2/2)
by sonic stimulation
Absent does not move ear by contact stimulation (3/3)
( ) S . . . .
X . N Strong quick complete withdrawal by contact stimulation (0/0)
Pain reflex ( Lower limb)
Comparatively quick withdrawal by contact stimulation 1/1)
Comparatively slow withdrawal by contact stimulation (27/2)
. TR, N (373)
Weak slow incomplete or inconsistent withdrawal by contact stimulation
N N Very weak slow withdrawal by contact stimulation 4/4)
Absent no withdrawal by contact stimulation 5/5)
(0-32) Motor system
Hand Normal (0/0)
( N N ) Light dyskinesia ( slow velocity poor strength and (1)
parasexuality)
/ ( ) Reduced strength or skill ( comparatively obvious dyskinesia) (2/2)
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( Catogery) ( Neural system fuction) ( Score)
( ) ) ) (3/3)
Obvious dyskinesia ( very slow velocity very poor strength and parasexuality)
/ Paralysis or useless 4/4)
Leg Normal 0/0)
( N N ) Light dyskinesia ( slow velocity poor strength and (1)
parasexuality)
( ) Raises with flexion of knee ( comparatively obvious dyskinesia) (2/2)
( : ) ) (3/3)
Obvious dyskinesia ( very slow velocity very poor strength and parasexuality)
Can move but not against gravity (4/4)
Almost can not move (5/5)
/ Paralysis or useless (6/6)
Upper limb toe Normal (0/0)
( ) (1/1)
Lightly spastic or flaccid ( occasionally raised fingers when grasping)
( ) (272)
Relatively spastic or flaccid ( continue to raised fingers when grasping)
Obviously spastic or flaccid 3/3)
Lower limb toe Normal (0/0)
( ) Lightly spastic or flaccid ( occasionally raised toes when (1)
grasping)
( ) Relatively spastic or flaccid ( continue to raised toes (22)
when grasping)
Obviously spastic or flaccid (3/3)
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Tab.3 Neurological deficit score after stroke and human mesenchymal stem cell transplantation
Minimum Maximum Mean = SD p
Time Group Unproved Proved Unproved Proved Unproved Proved
6 hn =12 28 28 35 37 31.32£2.12  31.54+1.87 0.355
ldn =12 27 28 31 33 28.83£2.97 29.37£2.13  0.131
3dn =12 25 27 29 31 27.94 £3.34  29.01 +2.41 0. 145
Tw( Jn=4 HDG 23 25 30 31 26.55 £3.44  26.75+2.17 0.432
LDG 22 24 27 28 23.33 £4.31  25.25+1.89 0.102
CG 25 27 29 30 25.22£3.78  26.83 +£2.37

lwn=4 HDG 14 20 17.50 £2.65 0.040"
LDG 14 20 16.00 +2.83 0.021"

CG 22 26 23.75 +1.71
2wn =4 HDG 14 21 17.50 £2.89 0.040"
LDG 13 20 17.25 +3.10 0.033"

CG 20 25 23.00 £2.45
2wn =4 HDG 12 16 13.50 £1.92 0.002"
LDG 11 16 14.25 £2.22 0.005"

CG 18 23 20.25 £2.06
4wn =4 HDG 3 12 8.00 =3.74 0.003"
LDG 8 12 10.00 +1.83 0.012"

CG 15 20 16.75 +£2.22

- HDG: . LDG: . CG: . ¥ 1 P <0.05
Note: HDG: high dose group. LDG: low dose group. CG: control group
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