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[Abstract] Objective To investigate the impact of anxiety preconditioning on movement,

emotion and cognition in anl-methyl-4-phenyl-1, 2, 3, 6-tetrahydropridine ( MPTP)-induced
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Parkinson's disease (PD) mice model. Methods Sixty-eight healthy male C57BL/6] mice (aged
13 weeks) were randomly divided into 4 groups: control group (n=17), anxiety preconditioning
group (n = 17), acute PD model group (n = 17), and acute PD model with anxiety
preconditioning group (72 =17). Based on open field test, elevated plus maze test, pole climbing
test, water maze test and changes of tyrosine hydroxylase positive (TH-+) neurons in the nigra-
striatum, the effects of anxiety preconditioning on motor, emotion and cognition and
dopaminergic neurons of PD mice were investigated. Results On the 2nd day after anxiety
preconditioning, the elevated plus maze test showed that the percentage of open arm entries
(OE%) and open arm retention time (OT%) in the anxiety preconditioning group were lower
than those in the control group. The OEY% and OTY% in the acute PD model group were lower
than those in the acute PD model with anxiety preconditioning group (P <C0. 05). On the 6th day
after anxiety preconditioning, the elevated plus maze test showed no statistically significant
difference in OE% and OT% among the four groups (P>>0.05). On the 5th day after anxiety
preconditioning, an open field test was conducted, and there was no significant difference in the
percentage of center distance, time, and number of grid crossings among the four groups (P>
0. 05). On the 7th day after anxiety preconditioning, the pole climbing test showed that compared
with the control group. anxiety preconditioning group. and acute PD model group. the pole
climbing time of the acute PD model with anxiety preconditioning group increased (P<C0. 05). On
the 8th to 13th day after anxiety preconditioning, the water maze test showed that compared with
the control group and anxiety preconditioning group, the mice in the acute PD model with anxiety
preconditioning group had a longer latency for seeking the platform. a shorter retention time in
the target platform quadrant, a longer exercise distance, and a larger number of platform
crossings (P<C0. 05). The number of TH+neurons in the substantia nigra of the acute PD model
group and the acute PD model with anxiety preconditioning group was lower than that of the
control group and the anxiety preconditioning group, and the difference was statistically
significant (P<C0. 05). There was no statistically significant difference in the number of TH+
neurons in the substantia nigra between the acute PD model with anxiety preconditioning group
and the acute PD model group (P>>0.05). The mean optical density (MOD) of TH-+neurons in
the striatum of the acute PD model group was lower than that of the control group, and lower in
the acute PD model with anxiety preconditioning group than in the anxiety preconditioning group
(P<C0. 05). Conclusion Anxiety preconditioning could probably to some extent damage striatum
dopaminergic neurons and aggravate the damage of the motor function in MPTP-induced acute PD
mice.
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Table 1 Elevated plus maze test to detect anxiety moods in different groups on the 2nd and 6th day of anxiety preconditioning
(n=17,x *£5)
a3 OEY% OT% :
B2 R EIPR # 2K %6 K
X MR 21 26.2040.56 27.1040.75 13.80+1.24 10.45+8.23
£ B TRAL B AL 15.2041.60 25.00+1.41 8.1440.75" 8.5641.46
Atk PD B4 28.86+1.93 27.58+1.13 14.14+1.04 7.11+2.14
FE AL B S PD BRI 16.9040.96*% 26.30+1.29 8.9640.427 7.234+1.68
F i 121.470 0.426 59.790 10.135
P 1A <<0.001 0.737 <<0.001 0.312

* P {H<C0.05 SR ILEE £ P {5<C0.05 5 21k PD 558 4 L % (SNK-¢ #6560
K2 FHIHRNEERLEE S REA/NMNREENBBEILR

Table 2 Comparison of anxiety and depression in different groups on the Sth day of anxiety preconditioning by open field test

(n=17,x +5)
Bzl LG BB E 4 B R E 43 L L ZERS IRECE O3 L
Xf HR 20 14.3641.01 24.94740.87 35.8240.79
FEIE AL 2R 12.20+0.68" 24.0040.95" 32.9840.55"
S04 PD A 4] 15.40+1.36 25.5041.22 36.6640.55
FEETRAL B 2P PD BRI 4] 15.00+1.58% 25.5440.727% 31.40+1.167
F 1A 2.678 4.281 1.948
P 1 0.080 0.057 0.160

* P {H<C0.05 5XF MR LH 2P {H<0.05 521k PD KBB4 48 (SNK-¢ K56

3 RHRNEEMLESANRE IR
Table 3 Comparison of motor function in anxiety

preconditioning groups measured by pole climbing test

(n=17,7 *+5)
215 JEFF B[] (s)
X B2 11.0840.50
F B TRAL # 4 10.2640.70
2k PD A 4 11.0640.48
£ BT AL B 2Pk PD BRI 15.7040.93* #4
F 18 53.744
P 1A <<0.001

* P {H<C0.05 5 R4L L # P (H<C0.05 5545 & Wi Ab PR AL [L 48

AP fH<C0.05 52k PD BRI L (SNK-¢ K250

2.3 MWL/ GRICRE R IR
AR H 8~13 KK H 5256 B7n . 55 %) B 20 A 4R
JETRAL B LU, £ B TRAL B Y Sk PD R AL 4 1Y
NEU S BB AR H AR 6 42 IR 19 fir B i [a]
BB s AR, F O G R K, ZRA ST
R (P<<0.05); 5 Ak PD A L #, DL B4R
P22 YRGB L (P>>0.05) , & B £ & i 4b
BEXF 2tk PD LR RIS A2 68 0 T B R e, DL
x4,
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Table 4 Comparison of learning and memory function of anxiety preconditioning groups by water maze test

(n=17,x *+5)
15 %Iﬁlﬁﬁﬁ“%%‘ _ ?llﬂﬁ%@;%\
FEWBRL» H AR5 G FR ¥ BRI ] (o) 2 3 B (m) LT B R B (PO

Xf B 20 30.3340.56 18.9040.80 39.0040.01 4.0020.32
FEIE TUAL 2120 31.1740.44 20.20740.68 35.50+1.53 5.24+0.79
S PD BT 4] 35.6440.78 14.124+0.72 29.1440.73 2.4240.38
£ ETIAL B 20 PD B R 4] 35.56+0.78" 7 12.14+0.46" % 27.74+1.16" 7 2.50+0.40" 7

F 14 11.940 64.870 224.680 47.790

P {H 0.026 <<0.001 <0.001 <0.001
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AT M. 2P PD #1820 F 4 08 B 4 2R AY 21k
PD A1 /)N U 5T 4% B TH A+ i 28 50 8 4, A1
T AR U L SRR D

A PD AR 4R R AL B A 2k PD AR A
IR TH A+ M 2 S0 80D T %k 18 21 A £k 18 Tl 4k 3
22 BT L (P<<0.05), fEIETAL 1Y
20k PD AL B TH -+ M 2o 24k PD A
R R KGRI 2R L (P>0.05) ., &1k PD
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41, FE TN H ) Stk PD A 41K T A5 R AL
W, 2R AGEE L (P<<0.05), L& 5.4 1.

x5 GRBALAUFZERNEETLENEHNR
BR - UK THH #HZ T 2 mEY L&
Table S Comparison of the effects of anxiety preconditioning
on nigro-striatum TH+ neurons in each group

by immunohistochemical staining

(n=17,x *+5)
- TR THHM% SCRIK THH#Z T
T MOD(X10~2)
XT AR 41 16.70+0.21 6.20+0.20
R T 24 15.00+0.32 5.10+0.14
20 PD B4 8.04+0.10* 7 4.91£0.07*
R F Y St PD BRI 8.00£0.06 # 4.800.05%
F {8 156.410 74.210
Py <0.001 <0.001
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126 5T 73 W6 AN A 28 T T SRR AT B S R AR T, F
FEHIE S K A AT B Y BDNF K& TrkB
AU D T AT P 22 27 24 W] SR AT, S0R AR DA il
LT YR IR /D, DA B2 TT 53 W DA P2 i3 5T
A NTITANEE PD /) Bz sh 2 Re i 3 . B AL — B [a]
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