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[Abstract]) Objective To explore the neuroprotective effect of curcumin (Cur) on
Parkinson's disease model and its mechanism. Methods Sprague-Dawley rats were randomly
divided into the control (CON) group, the model (PD) group, and the low-, medium-, and

highdose curcumin (Cur) groups, with ten rats in each group. Lipopolysaccharide was injected
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into the substantia nigra to establish a Parkinson's disease model. Rats in the Cur groups
were administered Cur intraperitoneally at doses of 20 mg/kg, 40 mg/kg, and 60 mg/kg daily
for 21 days. a-synuclein (a-syn), nuclear transcription factor kB proteins (NF-kB, IKBa,
p-NF-xB, p-IKBa) and the activation levels of astrocytes were detected in rat brain tissues by
immunohistochemistry (IHC). mRNA levels of pro-inflammatory cytokines (TNF-a, IL-B, IFN-y,
IL-6), inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2), NADPH oxidase
complex (gp47phox, gp91phox, gp67phox), and apoptosis-related factors (Bax, Bcl-2, Caspase-3,
and Caspase-9) were measured by quantitative reverse transcription polymerase chain reaction
(qQRT-PCR). The rotarod and pole climbing tests were used to evaluate the motor coordination
of the rats. Results Compared to the CON group, PD rats showed significantly increased levels
of a-syn, p-NF-kB, p-IKBa proteins, activation of astrocytes, TNF-a, IL-B, IFN-y, IL-6, iNOS,
COX-2, Bax, Caspase-3, Caspase-9, gp47phox, gp91phox and gp67phox mRNA levels (P<0.05);
while the Bcl-2 level was significantly decreased (P<0.05). Compared with the PD group, the
medium- and high -dose Cur treatment groups inhibited the aggregation of a-syn protein,
reduced the activation of the NF-«xB pathway, and the expression of inflammatory and apoptosis-
related factors (P<0.05). Moreover, medium and high doses of Cur significantly improved the
motor coordination in rats, and compared with the PD group, the performance of rotarod
and pole climbing tests was significantly improved (P<0.05). Conclusion cur may inhibit the
aggregation of a-syn by suppressing neuroinflammation and oxidative stress responses, thereby

improving motor coordination in Parkinson's disease rats and exerting neuroprotective effects.

[ Keywords] Parkinson's disease; Curcumin; a-synuclein; Oxidative stress;

Neuroinflammation; Lipopolysaccharide
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Table 1. Primer names and sequences

EIE7E2 N ElE71a2]l

B-actin forward 5'-CTATTGGCAACGAGCGGTTCC-3'
reverse 5'-CAGCACTGTGTTGGCATAGAG-3'

COX-2 forward 5'-GAAGTGCTG GGCAAAGAATG-3'
reverse 5'-GTGTCACCGTGTCTTCCTTGAG-3'
IL-1P forward 5'-AAGATGAAGGGCTGCTTCCAAACC-3'
reverse 5'-ATACTGCCTGCCTGAAGCTCTTGT-3'
IL-6 forward 5'-TAGTCCTTCCTACCCCAATTTCC-3'
reverse 5'-TTGGTCCTTAGCCACTCCTTC-3'
iNOS forward 5'-CCTCCTCCACCCTACCAAGT-3'

reverse 5'-CACCCAAAGTGCTTCAGTCA-3'
TNF-a forward 5'-CGTCAGCCGATTTGCTATCT-3'
reverse 5'-CGGACT CCGCAAAGTCTAAG-3'
IFN—y forward 5'-GGTCCTTGCCCTCTACAACC-3'
reverse 5'-CCACGTAGTAGACGATGCGC-3'
O—syn forward 5'-CACCATGGATGTATTCATGTTTCC-3'
reverse 5'-AGGATCCACAGGCATATCTTCCA-3'
gp47phox  forward 5'-GCTCACCGAGTACTTCAACA-3'
reverse 5'-GCCTTCTGCAGATACATGGA-3'
gp91phox  forward 5'-ACGATCCATATCCGTATTGTGGGA-3'
reverse 5'-TCTCAGACTGGTGGCATTGTCA-3'
gp67phox  forward 5'-CATAGGCACCGCTGAGCTTCA-3'
reverse 5'-ACGAATTTGCGT GTCATCC-3'
BAX forward 5'-TCTTCAAACTGCTGG GCCATT-3'
reverse 5'-CTTGTCACCTGCCTGACTGCT-3'
BCL-2 forward 5'-GGATCCAGGATAACGGAGGC-3'
reverse 5'-ATGCACCCAGAGTGATGCAG-3'
Caspase=3 forward 5'-GGAGCTTGGAACGCGAAGAA-3'
reverse 5'-ACACAAGCCCATTTCAGGGT-3'
Caspase—9 forward 5'-CAAGAAGAGCGGTTCCTGGT-3'
reverse 5'-CAGAAACAGCATTGG CGACC-3'
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Figure 1. The effect of Cur on the activation of

microglia in rat brain tissues induced by LPS
E: A RRMEAL P Iba—1 M, B K B LS R 49 I AL R

I1ba—1"2m it 3% (n=6) ; ‘P<0.05,
2.2 THERIER M

wE 2 P, PD K ERIGZH SR 5 240 i R
F TNF-o. IFN—y, IL-1B. COX2. iNOS #l IL-6
A mRNA K7 E# (P < 0.05) , B PD Al
R R iR, @R Car T HA B AN LPS 4b
PR FRAY M 2 2 2R 5 LA 4R R F mRNA ik
KR EIE (P < 0.05) .

https://zgys.whuznhmedj.com

783
m—CON
o ’a A mmmrD §
i Falll— e
_P))-+Cur-60
6 4
I 5.
2 5
B o4
£ 3
Z 2
ot
g 1
0 A
IL-1p IFN-y  TNF-a
6 1 -
5 4
iy ]
< 4
®
' 3
juang
=
z 2
=
g 1]
0 !

COX2 iNOS 1.6
E2 CurilHILPSHE SHIMMA LR K EFmRNA
KFEWFAT (n=6)

Figure 2. The inhibition of the increase of pro—
inflammatory cytokine mRNA levels by Cur in
brain tissue induced by LPS (n=6)
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Figure 3. The inhibition of the NF-«xB pathway

activation by Cur
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Figure 5. The effect of Cur on the expression changes of a—syn in brain tissues

E: A RKRIEHEL Pa—synt RGO A A ERE; B, KAMWALR Pa—synZ O R EWAEKE (n=4) ; C. LR FEALERERFTRRAIEALE Fa—syn+

mipdE; D. RAMALR Fa—syntamlld g9k E (n=4) ; ‘P<0.05,

https://zgys.whuznhmedj.com



FEZT 2024 £5 BE 2755 55

2.6 BATHEKRM

w6 fiR, 5 CON 4Lk, PD 4K Rk
ZH 41 v Bax Caspase—3 g Caspase—9 7% 3k K
BEFE (P <005) , Bel-2 Fik/KF %%
ik (P<005) ; 5PD4lKEAME, H. &H
i Cur 7] 2 & H i Bax ., Caspase—3 yo| Caspase—9
fRIL (P <0.05) , %3425 Bel-2 B3£Ik

(P<0.05) .

2.7 NADPHE kBl & i 5 [F ik

il 7 fos, PD AR BURZHZH gpdTphox

I CON

I PD

I PD+Cur-20
I PD+Cur-40
a N PD+Cur-60

w

mRNAFHXS Fik i
(3]

Bel-2 BAX  Caspase3 Caspase9
Ele6 FAHAKXRMALRFFTEFBcl-2,
Bax. Caspase-3. Caspase-9HY
MRNARIEKFE (n=6)

Figure 6. mMRNA expression levels of apoptotic
factors Bcl-2, Bax, Caspase—3, Caspase-9 in

the brain tissues of each group (n=6)
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Figure 7. mRNA expression levels of NADPH

oxidase subunits in the brain tissues of each

gp67phox gp91phox

group (n=6)
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Figure 8. The effect of Cur on PD-like behaviors in each group of rats
E: AL RRERA LR AN (n=8) ; B. K AfENe k& Lage Tatia (n=8) ; ‘P<0.05,
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