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Pharmacodynamic effects and mechanisms of Maodou

Zhichan Granules against Parkinson’s disease
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Abstract: Objective To investigate the anti-Parkinson’s disease (PD) effects and their underlying mech-
anisms of Maodou Zhichan Granules. Methods A PD mouse model was induced by 1-methyl-4-phenyl-1,2,3,
6-tetrahydropyridine (MPTP). The mice were randomly divided into a model group (Model), Maodou Zhichan
Granule low-dose group (MZ-1.), medium-dose group (MZ-M), high-dose group (MZ-H), and a positive drug
group (levodopa/benserazide, PC), with 9 mice in each group. All mice were subjected to modeling from day 1
to day 9, and intragastric administration was carried out once daily from day 10 to day 23 for 14 consecutive
days. The effects of Maodou Zhichan Granules on the motor function of PD model mice were evaluated using
three behavioral tests: the pole test, the hanging test, and the open field test. TH immunohistochemistry was

adopted to assess the influences of Maodou Zhichan Granules on the number of TH-positive neurons in the sub-
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stantia nigra and the density of TH-positive fibers in the striatum of model mice. Serum levels of 1L-18 and
TNF-«a were detected to evaluate the neuroprotective effects of Maodou Zhichan Granules against neuroinflam-
Results

mation in PD mice. The results of the pole test, the hanging test and the open field test demonstra-

ted that compared with the control group, mice in the model group exhibited significantly deteriorated perform-
ance, including reduced grasping capacity, impaired motor coordination and decreased spontaneous activity.
TH immunohistochemical results showed that intervention with Maodou Zhichan Granules significantly elevat-
ed the number of TH-positive neurons in the substantia nigra pars compacta and the density of TH-positive
cells relative to the model group. Serum detection revealed that the serum levels of IL.-13 and TNF-a were sig-
nificantly higher in the model group than those in the control group, while treatment with Maodou Zhichan
Maodou Zhichan

Granules exert definite neuroprotective effects on MPTP-induced PD model mice and ameliorate motor dysfunc-

Granules markedly down-regulated serum I1.-18 and TNF-a levels in PD mice.  Conclusion

tion. Their mechanisms may be related to the reduction of serum pro-inflammatory factors 1L.-18 and TNF-a,

thereby alleviating neuroinflammatory responses.
Key words:
MPTP; 1L-18; TNF-a
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TNF-o ELISA 32051 & 56 W7 5 B A1 0 22 1 5 b TL-18.
TNF-a 7K.

1.6 Hit= ¥ KM SPSS 17. 0 fil GraphPad
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PHO[ M(P o~ P 5) 13 B EUE 48 % 08k 8 ok 3R
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Ao A HLUJ7 22 55 W 808 L B0 A i 25 (o £ ) R
2 2 B IR LR BRI 2R U7 25 43 T (One-way ANO-
VA, I8 L3 % Dunnet’ ¢ £ 55 5 J5 22 A 55 A+
ffiF Welch’s ¢-test, 410H] b3 >R F 5 R 28 07 25 0 7
DL P <<0.05 RoanEmBEAGITFE XL,

2 HR

2.1 MR BBUR X MPTP 75 5 049 171 43 2% 5 46 70 /)N
RATIRRE 1 Mz 3hAE 1 52 5 Control 40 AH LE,
Model 20 JJCAT Hif 8] BH i %E <, TEAF D7 43 BH I B A1 L A8 4
SLES P4 W S B AR 3 S Bz 2l B TR S B e L oF
Yy B B R & (P <<0.01) ;5 Model 4140 1t . MZ-M
ZH A0 @ AT i 1] B 5 46 %5, PC 20 . MZ-L 44 . MZ-M 4 .
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P& TH P B I B3 R (P <<0.05), WLER5.%
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2.3 SRR XS MPTP 75 5 14 111 4 2% 55 15 50 /N
BRI TL-18. TNF-o ZK-F-H 5 5 Control 414
k. Model 41 1f1 ¥ 1 1L-18. TNF-o 7K FHI &8 EF+C P
<C0. 001); 5 Model 414 tt, PC 41 MZ-L 41 . MZ-M
4 MZ-H 411l %5 1L-18. TNF-« 7K F W] i K (P
<<0.001), WFE 7,

x3 FHNMABEIBRERAIBRERER (n =9

21 5 BHI /5 EFFIF 1] /s TCFF P53/ 53

Control 21 5.00(5.00~5.00) 6.75(5.02~7.40) 4.33(4.33~4.84)
Model £ 4.67(4.16~4.67)" 10.73(9. 21~11. 22)° 4.00(3.67~4.00)"
PC 4 5.00(5.00~5.00)" 6.85(6.03~9.51) 4.67(4.33~5.00)"
MZ-L #H 5.00(5. 00~5.00)" 7.51(6.95~11.75) 4.67(4.16~5.00)"
MZ-M # 5.00(5. 00~5.00)" 6.73(5.99~7.39)°" 5.00(4. 67~5.00)"
MZ-H H 5.00(4. 84~5.00)" 7.68(7.15~9.40) 5.00(4. 33~5.00)"

EOFEAL AT ELHBIEU MP s~ P )%k 7305 Control 4 K% ,a: P <0.01, 5 Model 41 th 5 ,b: P <<0.01;OMZ-
HATPEEF2H 3 KMRFARS AFHADNRIHNA—KIFSH 42, AR A5 2, Bt H7 2 0 F 5 2 KT A8
BIAFL MR RAEANAEAHAM LADBRANMEERTRNIRE,

F4 BAMRVBIBREREE (=9

591 B R /m L/ (m e s R X 4852 S/ m T R DX A R A
Control 21 30.30(24.50~44. 06) 0.09€0.09~0. 15) 3.16(2.23~3.8D) 18.00(10. 30~22. 50)
Model £ 12.98(11.23~15. 43)° 0.03(0.03~0.05)* 0.63(0.41~1.7D 6.70(3.75~15.30)
PC 4 35.60(17.88~38.51)" 0.12(0.06~0.13)" 2.56(1.73~3.28) 15.90(12.00~24.10)
MZ-L 4 38.30(32.45~43.52)" 0.13€0.12~0. 14)" 3.74(2.09~5.42) 22.90(13. 25~34. 65)
MZ-M £ 33.59(30.56~37.60)" 0.11€0.10~0.12)" 3.44(2.39~4.20) 22.60(13.20~26. 80)
MZ-H #H 23.62(22.20~30.7D)" 0. 08(0.07~0.09)" 2.27(1.19~3.29) 13.20(9.50~21. 45)

E:OF EA AT E A BAE L M(P o5~

P:)%kT7;®%5 Control 4 % ,a: P<T0.01,5 Model 4 b % ,b: P <<0.01,

¥ : A  Control #41;B % Model #41;C % PC 4 ;D % MZ-L 4;E % MZ-M #4;F % MZ-H 4.,
M1 ARy FEhHEE

K5 BANRERTHREBER (=9

21 5 FH 14 410 ff bL R 14 41 e %% MOD

Control 21 0.74(0.72~0.82) 1063. 00(999. 50~1144. 50) 0.15(0.13~0.17)
Model 41 0.49¢0.43~0,50)" 715.00(570. 50~765. 00)* 0.15(0.14~0.17)
PC 4 0.69(0.54~0.75)" 891.00(810. 00~1030. 00) 0.14(0.13~0.17)
MZ-L #H 0.80(0.65~0.88)" 961.00(872.50~1203. 00)® 0.15(0.13~0.17)
MZ-M % 0.73(0.62~0.90)" 1024. 00(798. 00~1154. 00) 0.14(0.13~0.16)
MZ-H #H 0.86(0.66~0.93)" 1140. 00(873.50~1238.00)°" 0.14(0.13~0.16)

EOFEEZP AT ERXAHEIEU MP s~ P )k xr; D5 Control 4 W8 ,a: P <C0.01,5 Model 41 th % ,b: P <C0.01,
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25 5 BH 14 i A B MOD T 2% 5 H-Score
Control 41 0.3340.07 0.1440.02 0.0540.01 58.04+18. 37
Model 41 0.1340.02° 0.1440.02 0.0240.01" 20.58+4. 77"
PC 4 0.1740.03 0.16=+0.02 0.0340.01° 28.12+6.89
MZ-L 4 0.2040.03" 0.1540.02 0.0340.01 33.294+6.33
MZ-M 4 0.2640.05" 0.1640.03 0.0440.01 47.35412. 99
MZ-H 4 0.2840.05" 0.1640.02 0.0440.01 52.37+11.72

T ORNEALH I ERHHE U (L)X T;D5 Control 4 % ,a: P <C0.05,5 Model 4 % ,b: P <<0. 05,

x7T HHENRMFA IL-18. TNF-a 7K F# U4 R L
(BA7 :pg/mL, n =9)

25 IL-1B TNF-«

Control 2 77.71411. 30 428.30+57.00
Model 2 157.18411. 96° 851.44+60. 05
PCH 87.84+11. 94" 522.36+56.99"
MZ-L 2 139.97+10. 89" 732.57+52.51°
MZ-M 4 125.81£10. 99" 633.09+52. 16"
MZ-H # 109. 11+12. 08" 568. 60+50. 68"

A OFANEALPHTHEXHBEU L)X T; D5 Con-
trol 4t % ,a: P <<0.001,45 Model 4t % ,b: P <<0. 001,

3 itig

AHEFE I E MPTP W 7 5 % o) £ 57 7 0 4 7%
/N RS A7 o8 2R 25 R R, Model 4171 BUTE TEFF
SEHG R HESL MW S v i SR B R s R
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