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[ Abstract] Objective Evaluating motion and perception behavior to investigate the functional changes of brain
regions in non-human primates is an important strategy to develop clinical transformation study for major diseases in brain
science research. Methods In this study, 7- to 9-year-old male cynomolgus monkeys were used to establish a Parkinson’ s
model induced by right internal carotid artery injection of MPTP ( 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine) and an
ischemic stroke model induced by left middle cerebral artery occlusion. The testing apparatus for hill and valley staircase
tasks were used to evaluate the effect of unilateral brain injury on contralateral perception and motion function. Results In

a 10-day evaluation for hill and valley staircase tasks, full scores were marked for the left and right hands of normal
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monkeys. After injection of MPTP into the right internal carotid artery, three experimental monkeys showed damaged

dopaminergic neurons in the right substantia nigra by PET-CT image analysis. In hill and valley staircase tasks, the left

hand motor function of two experimental monkeys was significantly injured, and the spatial recognition ability was normal.

One experimental monkey not only had left hand motor ability damage but also showed abnormal spatial recognition ability or

right hand motor ability. After left middle cerebral artery occlusion by electrocoagulation, typical ischemic infarction

appeared in the right brain in the experimental monkey in MRI analysis. In hill and valley staircase tasks, the right hand

motor function of the experimental monkey was impaired, but the spatial recognition ability was normal. Conclusions The

hill and valley staircase tasks can be effectively applied to evaluate motion and perception behavior in a unilateral brain

injury non-human primate animal model.
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Figure 1 Testing apparatus for hill staircase tasks
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Figure 2 Testing apparatus for valley staircase tasks

1.2 FHi&
1201 BB A fi 453 O A 2 i)

(1) B PN ) bk S MPTP 375 S B A ) 4
AR

B S N Bk S MPTP 5 S &8 h 4 %2
FZICER RT3 R TR B A SR (A
00231, 00235, 00238 ) i i A7 I 200 N 3 fik 3 55
MPTP, St 1.5 45 )5, H & 8 0 n sl P 22 il
I Yy, LV S BT A i A 30 ) )
FERB AR R , gE— Al ik PET-CT #IA s ¥y £ 0 2
ELRERE A 2 oot ) , N T AR SY

(2) FL I I 1 25 £ T8 e BP0 i v BT Jok P €
FEFY

P, BBV ) 2 T A B K i o B ok A S A A
SR T 1 RS (45 1931) st
FERFAR , B BEVE A ZE A2 K i vh sl ik, sh T390 6
ARG, HE W 8w s P4 il B D IR &
Yy, ELA I AR 06 3l 5w, i — 253 i MRI Bk 3h
Wy A O G H B AR SR S R Y
1.2.2 WAk

(1) B HTHER

Pk gt FE i) 2 g0 Mk, S 8 % i 1F , JC B KR

Wil BRIFRE IR, JC W e B R, DU AR B IR R, TG
BT PR RCE ST AR, SEIR AR A SR =
&, RBRE A B Y515 T X JEA S AR S
HRR, YL RMREAR PN L5 A 5L F 13k
B, A e A R LR, S 56 A% ] LT A

(2) SE5 )7k

SEHVHY, SR N A B — R G TR R R
Zhr 2 FPIRSEERTHT, Seks LI A A B
HIE N, I BTN — 2B es b IR 52 5
A A i B8 3 T BR b 199 2 % 3 T A A BB I
BOERY),

FELL B AR AT 55 v, B £ W i A B0 L B e I
IESEE A B TF Y, T 3 min, TSRS A
FBRZEYERUN O, 18 55 AH R 20 5L, B KR 22 47 D
A3 EAT 3 R, K 3 AT AR N4 2124 R
A58, E S E 10 d,

TEA BB AT 55 v, B B W A SR 45 B 6 |
ISR T, T 3 min, TSRS A
BREERCE YO, 0 S AN o 8K, B K 2 A )
Oy WIBEAT 3 AR, 6 3 AR R A5 ) 24 K
8L, S E 10 d,



580

PR E 556 B 2A R 2019 4F 10 A5 27 55 5] Acta Lab Anim Sci Sin, October 2019, Vol. 27, No. 5

LLI AR 1 25 B 0 A 55 DAV 28] 15 R J2 0 6 X6 i
MR 1.2.3.4.5 43, S0 M0 38 4o AH R A0 4 &=
FIEYARETT 43, WA A R T R 43
BRIG5> H 45 43, B 2R 45 10 d 05 1734
ST ECTAN S A ERL I R iz Bl D fE
1.3 FitFELHR

SRR ISE BB AR iR (& + 5) R, R
SPSS 16. 0 BAFHATHEIT 0 Hr . LB R =R
WM T 225307, P< 0. 05 F 25 5 b bR

2 #HR

2.1 EERBHRLUMSIIKER

FF A A 3 HIE# L8 (45
1312203,11040305,11021311) &4 FHECE Y fie
FBAR—F, i i B BT SR I, 42 PN
A F A M By A6 L 0 & Y15 53 48R 45 45
L B R S5 R I, 22 TR M A A F- 41
WA B & is 538k 45 43 (B 3) . 456G
LN BB AT S5 B0 25 S, A 3 HIE F SC e s

[R5 Az B D REAR Hh B8
2.2 BEMIFAZhEKEST MPTP S BB RINE TR
AR 4 R

SRS AT 5T P9 Bl ke 4 MPTP i 8504 0 R i
145 (45 . 00231, 00235, 00238 ) 51 i 22 T A FMUEL
Y5, WA IELHT, #ad PET-CT 43 F 4
R S 7R 3 HUREIN S e A A ) B 5 IX 22 T R R 2
Tt (K 4, B LR ) o WFr BT 55 1 40 D)
AR R, 3 UG 22 TS M B i 1) 445
SR 0 43,2 4 101 4 A FIECE B BR L Y
BP0 2.7 43 ,27.6 4 ,27.2 4% . A BER
AL 55 0 M g SR B, 3 R 22 FIHUA ] i A
AR 3B 0 43,100 1 43,0 435 45 T ZE ]
Bt L AR5 43 R 4. 1 43 ,32..6 43,30 43 (&
5). @A IAMA AT 5K 25 R, £ %S R
00235,00238 (1955 B M 15 452 J5 11 B 2 F-iz s D) g 4
P, 23 [FUN BB JE AR IE 8, 45 o4 00231 19 5250
WerE B e AU I A Fi2 dh g S840 , nl Be b 77 7E
23 AU R ) 5 8o Fa she i idh

501
454
404
354

a 304
254
204
151
101
5_

£
R

Score:

0-

1312203

TR
Hill Valley

£
R

501
454
40+
35+

@ 304

Score:

0
25+
20+
15
10

5_

0-

11040305

TR i
Hill Valley

501
451
401
351

@ 301
25+
20+
154
104
5-

£
R

Score:

0-

11021311

TR it
Hill Valley

B3 EE SR AT 55 i A 4G

@B X F Lefthand
@8 4 F Right hand

Figure 3 Evaluation results for normal experimental monkeys in hill and valley staircase tasks
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Figure 4 '"*F-fluoro-L-DOPA PET-CT images showing the impairment of dopaminergic neurons in

right substantia nigra of three PD monkeys ( Black arrow)
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Figure 5 Evaluation results of the hill and valley staircase tasks for PD monkeys induced by injecting

MPTP into unilateral internal carotid artery
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Figure 7 Evaluation results of hill and valley staircase
tasks for ischemic stroke monkey induced by unilateral middle

cerebral artery occlusion
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