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[Abstract] Objective Explore the therapeutic effect of Yangpafang on behavior and pain in
subacute Parkinson’s disease (PD) model mice and its possible mechanism. Methods Total 42 specific
pathogen-free (SPF) C57BL/6] mice were randomly divided into control group, model group, Yangpafang low-
dose group [13.50 g/(kg-d)], medium-dose group [40.50 g/(kg-d)] and high-dose group [121.50 g/(kg-d)],
levodopa and benserazide group (7 mice in each group). The behavioral changes of mice were evaluated by
Pole Climbing Test, Suspension Test and Field Test. The thermal nociceptive threshold and mechanical
nociceptive threshold were measured by thermal pain response latency measuring instrument and electronic
pressure pain measuring instrument. Immunohistochemical staining was used to detect the positive
expression of tyrosine hydroxylase (TH) in substantia nigra and amygdala. Results There were significant
differences in pole climbing time (F =14.625, P = 0.000), suspension score (F =24.493, P =0.000), resting
time of Field Test (F = 24.506, P = 0.000), thermal nociceptive threshold (F = 24.726, P = 0.000) and
mechanical nociceptive threshold (F =21.052, P = 0.000), TH positive expression in substantia nigra (F =
19.663, P =0.000) and amygdala (F =36.513, P =0.000) among different treatment groups. Compared with
the control group, the pole climbing time (P = 0.000) and resting time (P = 0.000) of the model group were
prolonged, and the suspension score (P =0.000), thermal nociceptive threshold (P =0.000) and mechanical
nociceptive threshold (P = 0.000), substantia nigra (P = 0.000) and amygdala (P = 0.000) TH positive
expression decreased. Compared with the model group, the pole climbing time (P = 0.020, 0.000, 0.000,
0.000) and resting time (P =0.000, 0.000, 0.000, 0.000) of Yangpafang low-dose group, medium-dose group,
high - dose group and levodopa and benserazide group were shortened, but still longer than those of the
control group (P < 0.05, for all). The suspension score (P = 0.000, 0.000, 0.000, 0.000, 0.000), thermal
nociceptive threshold (P = 0.008, 0.000, 0.000, 0.000) and mechanical nociceptive threshold (P = 0.003,
0.000, 0.000, 0.000), TH positive expression in substantia nigra (P = 0.031, 0.001, 0.000, 0.000) and
amygdala (P =0.007, 0.000, 0.000, 0.000) increased. The thermal nociceptive threshold in other 3 groups
was still lower than that in the control group (P < 0.05, for all), except that the levodopa and benserazide
group returned to the level of the control group (P =0.063). Compared with the Yangpafang low-dose group,
the pole climbing time (P = 0.009, 0.009, 0.006) and resting time (P = 0.024, 0.018, 0.001) in the
Yangpafang medium - dose group, high - dose group and the levodopa and benserazide group were also
shortened, but still longer than those in the control group (P < 0.05, for all). Suspension score (P =0.015,
0.011, 0.002), thermal nociceptive threshold (P =0.001, 0.001, 0.000) and mechanical nociceptive threshold
(P =0.035, 0.001, 0.001) also increased, TH positive expression was also increased in the substantia nigra
(P=0.043, 0.023, 0.001) and amygdala (P =0.007, 0.005, 0.000). Except that the TH positive expression in
the amygdala of the levodopa and benserazide group was higher than that of the Yangpafang medium-dose
group (P =0.009) and the high-dose group (P =0.012), there was no significant difference in each index
between the latter 3 groups (P > 0.05, for all). Conclusions Yangpafang can improve the behavior and
pain of subacute PD model mice, which is related to the protection of amygdala and substantia nigra
dopaminergic neurons.
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VR IR SZ A X B, B 22 L 22 ik 2H BRI 0
I A7 BE K 2 AL KF (P =0.063) , 434
IR 98 15 5 M RS2 (. (P = 0.000, 0.004, 0.004) Al
HIL AR 0 8% 43 5 4 I8 Az [ {E (P = 0.000, 0.001, 0.015,
0.027 ) A5 T % BEZH 5 55 5 10 J5 AR 7] 2 2 AH 1, TR
75 (P =0.001,0.035) & #5240 (P =0.001,
0.001) A Jz 2 15 22 it 4 (P = 0.000, 0.001) #4 5] 84 145
Ve SR 2 1R RR ML AW BB A R SR 2 I A N 4
H 5 3 20 2 ] A 381 5 P S 32 1 A R ATL AR 3 £
FEWRZBEEZEF IR FE X (¥ P>0.05;%
7,8)

AN TR Ab B2 /N BRUER 5 (P = 0.000) AT (4% (P =
0.000)TH PAME R I 1 22 R W HA G it 5 L, 5Xt
HECZH A LG, S A 4] SR BT (P = 0.000) A {4 (P =
0.000) TH FH 14 3% 35 HE Y BEAIK ; 55 B AY 4 AH 1L, 57
D7 RF & 41 (P =0.031,0.007) 5] & 41 (P =0.001,
0.000) . 7 7 & 41 (P = 0.000, 0.000) 1 2 5 22 Jif 41
(P =0.000,0.000) & T Fl A7 1~ 4% TH BH P % ik 7 3
o, A AR AR F X B4 (P = 0.000, 0.000, 0.001,
0.000, 0.002,0.000, 0.037,0.042) ; 55 3% 071 77 (% 7] &
AR EE , F2 A7 H ) 41 (P =0.043,0.007) | & 57 &
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RS RIFEAL IR/ B3 S g LI ALY LA (R £ s,8)
Table 5. Comparison of resting time of mice in Field
Test in different treatment groups (x +s, s)

2151 SPEC b E Ffi P
X REAL(1) 7 62.54+10.55
R (2) 7 123.53 +11.27
FRMAAG EL1(3) 7 100.86 = 11.70
24.506 0.000
FEMA PRI 4) 7 86.91+13.97
FRMAH RAIRLL(S) 7 86.24 +10.89
Z M 24 (6) 7 79.10+ 6.63

R 6 [A] AL BELL/IN BV 7 S 6 e 1L I (8] ) 7 7 L 4
Table 6. Pairwise comparison of resting time of mice in
Field Test in different treatment groups

MBI ofEH PH |\ 4iEIBEF L ofd PfE
(1):(2) -10.450 0.000 || (2):(6) 8.988  0.000
(1):(3) -6.434  0.000 | (3):(4) 2.024  0.024
(1) :(4) -3.683  0.000 | (3):(5) 2419 0.018
(1) :(5) -4.136 0.000 || (3):(6) 4.280  0.001
(1) : (6) -3.516  0.008 | (4):(5) 0.100  0.910
(2):(3) 3.692  0.000 || (4):(6) 1.337  0.194
(2):(4) 5.936 0.000 || (5):(6) 1.483  0.235
(2):(5) 6.295  0.000

40 (P = 0.023, 0.005) 1 £ [ 2 20 (P = 0.001,
0.000) & BT F A~ 4% TH A PE RIS 7RG, 2 [ 2
JUF2H A5 A= 4% TH B 2 58 & T 38 M0 0 bRl & 4
(P =0.009) F1 &5 7 2 240 (P = 0.012) , Tfil 35 W1 )5+ 5
HHSEA AN TH HE R A 2R IS
2R (P=0.889), )5 341 [0 JB 5 TH PHM: 3k &
ZSINEGFE X () P>0.05;49,10),

fo R 2 AL G £, % B2 /)N B T UL K i TH
BFPE ot 28 0 R 2T 4 20 6 %0 86 3 I, A (- A% AT LR
it TH P PE 25 4k 5 #R1 20 /)N BB BT TH B #2850 4K
H WY D, 25 4E 7R b, ¥ - 4% TH FH % 2F 48 7 5
T LAFRMA DT TS, TH FBH R 28 o0 F 25 48 A0 X 4
%, HBEE 72007 5 35 n, TH BV 2 T fl&r
B 2 T UL Z B2 BT Hs , TH B V#2800
LT HESE 2 | 20 M 58 B B T (181 1) .

5] it

BN UEDETE STV 13 & W (35711584 AN A 15 =842 N
oG 71 B 40 22 UL 22 R AL/ B A 1 2 T AT 5 R T
I [0 1™ 377 52 56 e 1 I () 20 0, S HE S R B HE Y
Gy SE T, BRSO

KT OAFLLBRA /N R E PRS2 B E A L (3 £ 5)
Table 7. Comparison of nociceptive thresholds of mice in
different treatment groups (x £s)

Xf R (1) 7 19.71+0.35 3.84+0.16
PEHIZH (2) 7 10.83+2.21 2.70+0.12
FRMATACH A (3) 7 13.42+1.72 3.10+0.28
FRMAT RREA(4) T 16.84 +2.34 3.37+0.15
FEWATT A (5) T 16.90 + 1.62 3.53+0.16
Z 24 (6) 7 17.94+1.33 3.56+0.40
FA4 24.726 21.052

P1H 0.000 0.000

F8 NI AL /)N B A P U 52 R A T P L
Table 8.

of mice in different treatment groups

PR R0 T R B R AU i o I B A

Pairwise comparison of nociceptive thresholds

2H [H] 744 744 Lt

ol Py o P
(1):(2) 10.515 0.000 15.209 0.000
(1):(3) 9.464 0.000 6.128 0.000
(1) :(4) 3.207 0.004 5.659 0.001
(1) :(5) 4.494 0.004 3.650 0.015
(1) :(6) 3.400 0.063 1.770 0.027
(2):(3)  -2454 0.008 -3.528 0.003
(2):(4)  -4.951 0.000 -9.400 0.000
(2):(5)  -5.867 0.000 -11.094 0.000
(2): (6) -7.307 0.000 -5.508 0.000
(3):(4)  -3.117 0.001 -2.282 0.035
(3):(5)  -3.889 0.001 -3.544 0.001
(3):(6)  -5.498 0.000 -2.506 0.001
(4):(5)  -0.049 0.955 -1.896 0.212
(4): (6) -1.081 0.241 -1.163 0.141
(5):(6) -1.322 0.263 -0.177 0.818

SRS R A, R ORI A A% TH FH Y 32k B 38
FEMA 75 rp ) G 4 e ) AR 2 1 22 AL S RS
WPy 77 AU 5k 2EL C AT BsF i) 0 5% L N ) R 4 0, =
33T R0 3 T A TR 1 R 4
SRS R (ELE A, R BRI A A A% TH FH Y 3 0 B 09
1M 22 U 22 Jiik 2 45 37 0 D5 v 590 £ 28 00 g 5 i 4L AT
IR 8] B I 20 R 1k ] PRI 35 A sz
L AL A R 38847 T P S 52 B, PR TH B R R 0k
OG22 5 R W SR A J5 T DUAT AR MPTP 3%
010 I 4 AR A R /N BRI AT DR S DA R
AR, T BE 50 0 2R M A A% TH PR PR SR A O,
JELAFRIATT e R R R
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Table 9. Comparison of TH positive expression in
substantia nigra and amygdala of mice in different
treatment groups (x s, OD value)

4151 EIEZE B A
X ARZ (1) 7 0.67+0.03 0.65+0.04
A2 (2) 7 0.33+0.07 0.26+0.03
FEMA T AR 1 2H (3) 7 0.42+0.03 0.36 +0.05
IR 7 R 41 (4) 7 0.51+0.03 0.47 +0.05
FRMA 7 s A2 (5) 7 0.52+0.06 0.47 £0.04
Z W2 JJr4(6) 7 0.58 +0.03 0.57 +0.03
FAH 19.663 36.513
P{H 0.000 0.000

R0 AN [F]Ab B 2H /)N B JSORN A (A% TH B 3 38 4k 7Y
PP L&

Table 10. Pairwise comparison of TH positive expression
in substantia nigra and amygdala of mice in different
treatment groups

2H 5] 5 1 L AR e

tfH PE tfH PE
(1) :(2) 7.432 0.000 12.534 0.000
(1):(3) 10.098 0.000 7.833 0.000
(1) :(4) 6.500 0.001 4.687 0.000
(1) :(5) 3.867 0.002 5.341 0.000
(1) :(6) 3.899 0.037 2.491 0.042
(2):(3) -1.973 0.031 -3.229 0.007
(2):(4) -3.786 0.001 -6.179 0.000
(2): (5) -3.453 0.000 -7.681 0.000
(2):(6) -5.460 0.000 -12.275 0.000
(3):(4) -3.186 0.043 -2.732 0.007
(3):(5) -2.488 0.023 -3.295 0.005
(3): (6) -6.353 0.001 -6.600 0.000
(4):(5) -0.329 0.375 -0.132 0.889
(4): (6) -2.877 0.079 -3.062 0.009
(5):(6) -1.543 0.141 -3.610 0.012
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P 25 Y, 2 IR Ford 7328, A 46 2% o AH OGP 9 70
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Figure 1 Light microscopy showed that a large number of brown TH positive neurons and fibers were observed in the
substantia nigra of the control group, and the cell contour was clear. A large number of brown TH positive nerve fibers were
observed in the amygdala. The number of TH positive neurons in the substantia nigra of the model group was significantly
reduced, the fibers were sparse, and the TH positive fibers in the amygdala were sparse. The TH positive neurons and fibers
in the substantia nigra and amygdala in the Yangpafang low-dose group were still less. However, with the increase of the
dose of Yangpafang, the TH positive neurons and fibers in the substantia nigra and amygdala were gradually increased. The
number of TH positive neurons in the substantia nigra of the midbrain in the levodopa and benserazide group increased, the
fibers were obvious, the cell contour was clear, and the TH positive fibers in the amygdala also increased significantly.
Immunohistochemical staining (EnVision) Medium power magnified

RERRREUIRA Z L RER A0 B R MY ELHRAE RPSMMIA T . KRR H R SME MBS, W
RV BT, RBESCRIK AT BES S E RN AN SIARIR AR, T A L I A R R SR R A
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