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Preparation and assessment of a C57BL/6 mouse Parkinson’ s
model induced by MPTP

LIN Zhen, CHEN Hongzhi, ZHAO Hang, LIU Hui, XU Yanyan, LIU Haiyan, ZHANG Hao"
( Department of Human Anatomy, Basic Medical College of Jilin University, Changchun 130021, China)

[ Abstract]  Objective To establish a stable Parkinson’ s model in C57BL/6 mice by MPTP and assess behavioral
scores of the model. Methods Dosing groups (35, 30, and 25 mg/kg body weight MPTP) and control group (30 mg/kg
body weight physiological saline) were established. We conducted the paralysis agitans score, open field test, pole test,
traction test, swim test, and comprehensive statistical analysis. We then analyzed the differences between each group and
the control group. HE staining and TH immunohistochemical staining were performed to observe the substantia nigra,
striatum neurons, and nerve fibers. Results Compared with the control group, the scores of drug administration groups
were significantly higher. The ethology score of the 25 mg/kg dose group was significantly lower than those of 35 and 30
mg/kg groups. No significant difference was found between 35 mg/kg and 30 mg/kg groups. Substantia nigra TH-positive
neurons and striatum TH-positive nerve fibers were decreased. Conclusions A simple method was established to evaluate a
Parkinson’ s disease model in mice by behavioral data.
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Table 1 Paralysis agitans score

%5 Number

1 2 3 4 5 6 7 8 9 10 X ts
2151 Groups
Xt HEZH Control group 0 0 0 0 0 — — — — — 0
25 mg/kgé’ﬂ25 mg/kg group 2 1.5 1.5 2.5 2 2.5 2.5 1.5 2 1.5 1.95+0.44 "
30 mg/kg 41 30 mg/kg group 2 2.5 1.5 4 3 3 4 2 4 2 2.80+0.95**
35 mg/kg 41 35 mg/kg group 3 2.5 3.5 2.5 4 2.5 2.5 3 3 2.5 2.90+0.52**
T SxFIRA AL, * P<0.05;5 25 mg/kg 41 1L#,*P<0. 05,
Note. Compared with the control group, * P<0.05. Compared with the 25 mg/kg group, *P<0. 05.
x2 LR
Table 2 Field test
%5 Number
1 2 3 4 5 6 7 8 9 10 X ts
2151 Groups
Xt HR4H Control group 0.33 1.33 1 1.33 1 — — — — — 1£0. 41
25 mg/kg 4 25 mg/kg group  1.93 1. 06 1.8 2.13 2.13  2.47 1.27 1.87 0.93 1 1.45£0.55"
30 mg/kg 41 30 mg/kg group 2.6 1.6 1.73 — 2.72  2.54 — 1.8 — 2.8 2.26+0.52*#
35 mg/kg 4 35 mg/kg group 2.6 2.13 2.33 2.6 — 2.26 2.2 2 1.53 1.73  2.15+0.36**

T SXFIBA AL, * P<0.05;5 25 mg/kg 4 [L#,* P<0. 05,

Note. Compared with the control group, * P<0.05. Compared with the 25 mg/kg group, *P<0. 05.
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x3 LR
Table 3 Pole test

25 Number

1 2 3 4 5 6 7 8 9 10 X xS
215 Groups
X E&ZH Control group 0.33 0 0 0.67 0 — — — — — 0.20+0. 30
25 mg/kg 4 25 mg/kg group 1 1 1 1 1 1.33 1 1 1 0 0.93+0.34"
30 mg/kg 41 30 mg/kg group 1 2.67 .33 — 2.33  1.33 — .67 — 2,33 1.81x0.63**
35 mg/kg 4 35 mg/kg group 1. 67 2 2 2 — 2 1.67 2.67 1.67 1.33  1.78+0.37**

S IR, * P<0. 055 25 mg/kg 21 48 #P<0. 05,
Note. Compared with the control group, * P<0.05. Compared with the 25 mg/kg group, *P<0. 05.

x4 BHIE
Table 4 Traction test

J*5 Number

1 2 3 4 5 6 7 8 9 10 X ts
2151 Groups
XF B2 Control group 0 0 0 0 0 — — — — — 0
25 mg/kg 4 25 mg/kg group 1.33 1 .33 1.33 1 0.33  0.67 2 .17 0.17 1.03+0. 54"
30 mg/kg 41 30 mg/kg group .17 1.33  0.83 — 1.83 1.17 — 1 — 1.5 1.26+0. 33 *#
35 mg/kg 41 35 mg/kg group 0.83 .17 1.83 1.83 — 2 2 .5 2 1.33  1.6120.43**

1 HXTRRALILEL, * P<0. 05515 25 me/kg AL LLEE,*P<0. 05,
Note. Compared with the control group, * P<0.05. Compared with the 25 mg/kg group, *P<0. 05.

x5 WKL
Table 5 Swim test

5 Number

1 2 3 4 5 6 7 8 9 10 X xS
2153 Groups
Xt HRZH Control group 0 0.67 0 0 0.67 — — — — — 0.27+0. 37
25 mg/kg 41 25 mg/kg group 0.8 1.53 1.53 .93 1.73 1.47 2 1.53 2 1.6 1.61£0.35"
30 mg/kg 4 30 mg/kg group 3 2.8 2.93 — 2.73 2.47 — 1.6 — 2.87  2.21+0.48**
35 mg/kg 2 35 mg/kg group 2.47 2.6 1.93 2,33 — 1. 47 2.07 2.27 1.87  1.87  2.10+0.35**

T X IR LR, * P<0. 05515 25 mg/kg 4LELEL,*P<0. 05,
Note. Compared with the control group, * P<0.05. Compared with the 25 mg/kg group, *P<0. 05.
&6 Lo
Table 6 Comprehensive score

%5 Number

1 2 3 4 5 6 7 8 9 10 X £s
2151 Groups
Xt HRZH Control group 0. 66 2 1 2 1.67 — — — — — 1. 47+0. 61
25 mg/kg 41 25 mg/kg group 7. 06 6.09 7.16 8.89 7.86 8.1 7.44 7.9 7.1 4.27  6.97+1.27"
30 mg/kg 41 30 mg/kg group  9.77 10.9 8.32 4 12.61  10.51 4 8.07 4 11.5 10.34+3.30**
35 mg/kg 41 35 mg/kg group  10. 57 10.4  11.59 11.26 4 10.23  10.44  11.44 10.07 8.76  10.54£2.22**%

T SXHRY R, * P<0.05;5 25 mg/kg 4 LA, ¥ P<0. 05,
Note. Compared with the control group, * P<0.05. Compared with the 25 mg/kg group, *P<0. 05.
2.7 WEFERN
W 25 LN 00 SBURG , %k R BT RN SCIRAR 3 AT DU e A 6 e TR A A PR B X AP
HE 1 TH Hrikfogdifbge e, WIg 1 & 2, [ e BB 22 ST R AL, SORAR X sl 3 B8 TH BH%
Wik HE e o mT DU E B BT ICHPh 20 i AR 4iiiem i by AR REAETEIE 285 g
URBURIEMZ L AR 53 A AUES, #2847 TH S ABANRIERD)
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Note. The upper line corresponds to the HE staining results of control group and 23 ~ 35 mg/kg

groups, respectively. The next line corresponds to the TH immunohistochemical results of control

group and 23 ~35 mg/kg groups, respectively.

Figure 1 HE staining results and TH immunohistochemical results of the substantia nigra

A
Control group

25 mg/kgl

HEZtt,
HE staining results

THH Gt
TH immunohisto
chemical results

25 mg/kg group

30 mg/kgH
30 mg/kg group

35 mg/kgfl
35 mg/kg group

 EATA IR ECIRIA Control 20 .25~ 35 mg/kg 41 HE Y& 045 5, 4743514 Control 21,25~

35 mg/kg 41 TH bRk sape b g g 21,

B2 Zetkik HE #1 TH Btk seis b e

Note. The upper line corresponds to the HE staining results of control group and 23 ~ 35 mg/kg

groups, respectively. The next line corresponds to the TH immunohistochemical results of control

group and 23 ~35 mg/kg groups,respectively.

Figure 1 Figure 2 HE staining results and TH immunohistochemical results of the corpus striatum
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