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[ Abstract ] Objective To investigate the effects of vitexin on the behavior, serum cystatin C ( CYS-C) and
neuron-specific enolase ( NSE) levels, oxidative stress, and apoptosis of catecholamine neurons and substantia nigra

dopaminergic neurons in a mouse model of Parkinson’s disease. Methods Thirty-two mice were randomly divided into a
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control group, model group, pramipexole group, and vitexin group. The mice in all groups except the control group were
intraperitoneally injected with 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine ( MPTP ) for 7 consecutive days. Normal
saline was administered to the mice in the control group and model group, and pramipexole tablets and vitexin were
administered to the mice in the control group and model group, respectively. The intervention lasted for 30 days. The
behavior of the mice was evaluated by a lever climbing experiment and swimming experiment. The levels of dopamine
(DA), dihydroxyphenylacetic acid ( DOPAC), hypervanillic acid (HVA), 5-hydroxytryptamine (5-HT), and serum
CYS-C and NSE in the substantia nigra were detected by enzyme-linked immunosorbent assay. The levels of superoxide
dismutase (SOD), malondialdehyde ( MDA), and glutathione peroxidase ( GSH-Px) in the brain tissues of mice were
determined by spectrophotometry; the apoptosis rate of dopaminergic neurons was determined by TUNEL staining; and the
protein expressions of Bax, Bcl-2, and cleaved caspase-3 in the substantia nigra were determined by Western blot. Results
The swimming score; CYS-C, DA, DOPAC, HVA, 5-HT, SOD, and GSH-Px levels; and Bcl-2 protein expression of
mice in the model group were all lower than those in the normal group, while the lever-climbing score; NSE and MDA
levels ; dopaminergic neuron apoptosis rate; and Bax and cleaved caspase-3 protein expression were all higher (P < 0.01).
The swimming score; CYS-C, DA, DOPAC, HVA, 5-HT, SOD, and GSH-Px levels; and Bcl-2 protein expression of
mice in the vitexin group and pramipexole group were significantly higher than those in the model group, while the lever-
climbing score; NSE and MDA levels; dopaminergic neuron apoptosis rate; and Bax and cleaved caspase-3 protein
expression were significantly lower (P < 0.01). Compared with the pramipexole group, The 5-HT, SOD, and GSH-Px
levels and the Bcl-2 protein expression in the vitexin group were significantly higher than those in the pramipexole group,
while the MDA level, dopaminergic neuron apoptosis rate, and Bcl-2 protein expression were significantly lower.
Conclusions  Vitexin has a protective effect on behavioral symptoms and nerve injury in mice with MPTP-induced
Parkinson’ s disease, and the mechanism may be related to the improvement of catecholamine neurotransmitters, inhibiting
oxidative damage and cell apoptosis in the substantia nigra.
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Figure 1 Effect of vitexin on the behavior of mice
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Figure 2 Effect of vitexin on the the levels of Cys-C and NSE in mice serum
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Table 1 Effects of vitexin on the levels of catecholamine neurotransmitters

4151 Groups DA(ng/L) DOPAC (png/L) HVA(pg/L) 5-HT( pg/L)
25 14 Control group 4.36+0. 24 26. 16+2.76 31.40+4. 05 3.57£0.27
BETIZH Model group 1.96+0. 52" 16. 1622, 47 21.0022.22* 2.48+0.28 ™
FZ W4 Pramipexole group 2.44+0. 37* 18. 18+1. 35% 24. 46+3. 36" 2.80=+0. 15*
HEFRIFFLL Vitexin group 2.75+0. 37% 18.96=1. 42% 25.29+3. 52% 3. 120, 29

W 524l , ™ P<0.01; 5105 éﬁtt #Pp<0.01,"P<0.05; 5L WAL, ¥P<0.05,

Note. Compared with control group, ** P<0. 01. Compared with model group,* P<0. 01,#P<0. 05. Compared with pramipexole group % P<0. 05.

R 2 IR X AR T KRR (x5, n=8)

Table 2 Effects of vitexin on the levels of oxidative stress factor

21531 Groups SOD(U/mg) MDA ( mmol/mg) GSH-Px(U/mg)
23 140 Control group 184.37+9. 30 2.15+0. 19 74.97+3. 19
FERIZH Model group 115. 10+12. 84 * 6.34+0.58* 45.8+8.08 ™
FZ ¥4 Pramipexole group 149. 88+7. 69* 4. 65+0. 60" 52.10=3. 83*
HIHIHZH Vitexin group 163. 83+15. 81" 4.08+0. 38" 57.02£7. 17#¢

52 A4H, ™ P<0.01; 5B ™ P<0. 01,7 P<0.05; 5E £ W41, “P<0. 05,

Note. Compared with control group, ** P<0. 01. Compared with model group,* P<0.01,#P<0. 05. Compared with pramipexole group,*P<0. 05.
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Figure 3 Effects of vitexin on the apoptosis rate of neurons in mice
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Figure 4 Effects of vitexin on the expression of Bel-2, Bax and Cleaved caspase-3 proteins of neurons in mice
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FEPEGIE ) NSE J2 47 B fh il 3 R R B2 2
— AT TR 28 P 43 I A0 M i ) el
Zouiii)e , PR A0 R NSE 3 0 2 40 i A, oK
SF-Pit 2 AR AT 1 2K L A SR T, A 2R BT
DA .DOPAC .HVA 5-HT & & 142 k& PD K2
WY £ B AR 2 — , IR P IR IT 2 5 A AR &
65, PD RAJG SCIRAE T DA M HEAT 1 T B2
AIZ R ) EZFE A 1 HVA A1 DOPAC /& DA
(b (B = ) A 27 ), e S HVA R DOPAC H
AT, Honl i\ 2 or i 45, 5-HT
P TC IR YA 22 21 4 )02 43 A, AT DL SR I8
L M2y 74l DA, 24 5-HT fiE R Gl ik
I kA Bt i 5 | S 5 BR B T75 & is B i
g T 2 W WA T PD AR YT RO K T
HA/NR IR L, AR ER, 5EH
ZH/INERURE B, BRI /N BRI Cys-C 7 i B 0D,
1M NSE & it i E 380, $275 PD AU B b 22 40 e 32
P IR RN 28 2 BT ), LTS Cys-C &%
i TR, NSE % & W BRI, Ul BT X PD
BRI 2o s B — s ORI PE T KAk,
FERIZH /NS DA . DOPAC HVA 5-HT & & IEH
AN D 2D U] PD R Y A 28 2 B 52
WU, dHRE L2l THU5 , DA \DOPAC,
HVA 5-HT 7K FFh . DA b SO0 25 3R B4 30 XF
PD AN B 2838 B AR A A IR VR

EAL N AR BN N 2 PD TR S B & otiE 17
PEASRYE RN PD s R O R o 2
U H FR R 77 A A 0 B 3R 46 1Y Bl
A REZ MG RE ML ITT:, MDA JE A5 Fiid &k
B =2 — , v RS A BE KT 2 i 4
MO FOFERE . SOD HIl GSH-Px S HLIA B 2 (4 48
TR, Be T bR i AU B B 1 B i SRR i A Ak,
A B i e 2 A A B O VR L R
PEREAR AT T 3500 PN 9 480 ) PR R0 B3 e i, o Ja JHE XoF
MR EEEERH ., AW &I PD /N MDA 7KF-
FbIE B /N U S5 8, i SOD Al GSH-Px 7K-F HE IE
H/NEUEE WD, B PD /N R S A0 A7 3] T
AALN AN E AT PD /NRAT IR R 98 2 115 Rk
F 00 BB B SOD Al GSH-Px 1955 &, F& A MDA /K
-, i fi 2 B 22 B R RE A 22 0T Y AR AR D THOIR S
AT A B PR i ) P D 4 s 300 3 ok e 3 44k

R PD 7= A IR F RN

PD Jiid B2 5 R BTN M AT A I A T O R
I, i Z a2 4 i g 0 2 S 2oeh 2 D s 32 2
Wi, Bel-2 S0 O A1 20 i U 7 Hh e o L 1 R 45 K]
¥, Bel-2 FEPNERIK T AT A 98 T, i Bax %
RLIE AT ST, 1A, Caspase-3 1E R
Caspase ZE B IR 22—, 2 41 L8 T 1) G B PhUA T 5
N, 3B OL T, Caspase-3 DLAETE LB A7 78, 24
M T IR ARG J5 , Caspase-3 R b~ Cleaved
caspase-3, LI T- 3 AR Bz . Bel-2/Bax 1Y
BTN S €2 RN IR VAR 1 137 N S 3 TR Z N
SEREVERTRE , AT S B AR ¢ SFM T8
T, s T Ui Caspase—3[l7] o ARSZEGEEF AT A
ZH/IN B R T T 2 LB RE Pl S T R T R L TE A
BN, Cleaved caspase-3 F1 Bax &5 FH # 1k i & T+
9, Bel-2 R R A W T, U PD B R e 28
R A A PR T S R R S 2 IR YT R, /R
Z W MEREM 22T Tk T B SR A e 2
BRI REE i A Bel-2 SR 1A, T Bax tE A
ik, NI/ Cleaved caspase-3 %1k, 4100 il fing 22 it
Z U RE M TT M T, B 2R I I A VE . 1t
S AR oM TR R EM TR E, X
i — 2D PRI X PD BERUINER A 2T M T B
AP PEH

g LT, #HIR X MPTP 5 51 PD #EH1/)
FURA — & R 2 DR R D PR B R 08 5232 sl D e
W T30 o 2088 S A A, A AL -5 4 o) 22 L i
[ [ESIVE=R CAITAT €in iR I RAE L EL DI R S S 1 S 8
A RECN B IR PD BIA 325,

S 30k
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