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Abstract: Parkinson’s disease (PD) is the most prevalent neurodegenerative disorder, with several risk
factors contributing to the onset, such as aging, genetics, oxidative stress and neuroinflammation. There are
several PD animals that mimics different risk factor. a-Synuclein mutation mice and systemic lipopolysaccharide
(LPS) injection mice are two kinds of most common animal models that replicate genetic mutation and
neuroinflammation, respectively. However, in these two animal models, the pathogenesis occurred after a
long period of stimulation. In the present study, four-month-old a-synucleintransgenic mice (A53T) were
intraperitoneally injected with LPS once a week for continuous 8 weeks to simulate the inflammatory response.
The behavioral results showed that the time of mice staying on the rod and the performance score were markedly
decreased, indicating motor dysfunction. Dopaminergic neuronal function also decreased. It was noted that

the movement dysfunction and pathological changes were aggravated in LPS plus a-synuclein challenged mice
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compared with LPS or a-synuclein stimulated alone, suggesting that the double attack had synergistic effects.

Mechanistic study demonstrated that LPS and a-synuclein combined challenge led to obvious neuroinflammatory

response and apoptosis, which might contribute to motor and dopaminergic neuronal dysfunction. In addition,

differential proteomic study showed that the expression of CD99L2 and COX7RP significantly increased in the

midbrain of LPS plus a-synuclein challenged mice, which were closely related to inflammation and apoptosis,

and might be involved in the pathogenesis of PD. In conclusion, the present study demonstrated that LPS could

potentiate dopaminergic neuronal function in a-synuclein transgenic mice, which might be an ideal method to

develop PD animal model.
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Figure 1 Lipopolysaccharide (LPS) potentiated the movement dysfunction of a-Syn (AS53T) transgenic mice. Wide type (WT) and
a-Syn transgenic mice were injected with LPS once a week for 8 weeks, the movement behaviour was detected by rotarod test and pole
test. A: Rotarod test; B: Pole test. n=12, x+£s. *P<0.05, *P<0.01 vs WT mice; *P<0.05 vs LPS-injected mice or a-Syn
transgenic mice
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Figure 2 LPS potentiated dopaminergic neuronal dysfunction a-Syn (AS53T) transgenic mice. WT and a-Syn transgenic mice were
injected with LPS once a week for 8 weeks, the tyrosinehydroxylase (TH) positive cells, TH expression and dopamine levels were
detected.  A: TH positive cells (n=4), bar=500 pm; B: TH expression (n=3); C: Dopamine content (n=6), ¥+s. P<0.05, “P<0.01
vs WT mice; "P<0.05 vs LPS-injected mice or a-Syn transgenic mice
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Figure 3 LPS increased the neuroinflammatory response in the brains of a-Syn (A53T) transgenic mice.
mice were injected with LPS once a week for 8 weeks, Ibal expression, TNF-a and IL-15 productions were assayed.
cells (n=4), bar=32 um; B: TNF-a production (n=6); C: IL-1§ production (n=6), X *s.
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Figure 4 LPS induced moreneuronal apoptosis in a-Syn (A53T) transgenic mice.
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Table 1 Differential protein qualified by proteomic study (n=3). Fold of changes = a-Syn+LPS/WT
Accession number Protein description Molecular weight/kDa Fold of change”
Q61387 Cytochrome C oxidase subunit 7A-related protein 36 2.0
P01872 Ig mu chain C region secreted form 50 1.9
Q6A037 NEDD4-binding protein 1 99 1.8
055042 a-Synuclein 14 32
Q9R257 Heme-binding protein 1 21 1.6
QICYW4 Haloacid dehalogenase-like hydrolase domain-containing protein 3 28 1.6
P12961 Neuroendocrine protein 7B2 24 1.9
035943 Frataxin, mitochondrial 23 1.7
Q8BIFO CD99 antigen-like protein 2 25 1.6
Q61646 Haptoglobin 39 2.4
Q61941 NAD(P) transhydrogenase, mitochondrial 114 2.0
088492 Perilipin-4 139 1.5
Q9QXV0 ProSAAS 27 1.5
P26339 Chromogranin-A 52 1.5
Q3TRRO Microtubule-associated protein 9 74 1.5
Q05186 Reticulocalbin-1 (RCN1) 38 1.5
Q9QZB0 Regulator of G-protein signaling 17 24 1.5
Q64523 Cluster of histone H2A type 2-C 14 0.5
Q60771 Claudin-11 22 0.5
Q761V0 Sodium- and chloride-dependent glycine transporter 2 88 0.5
P21440 Cluster of multidrug resistance protein 3 140 0.6
Q9D2P8 Myelin-associated oligodendrocyte basic protein 19 0.6
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Figure 5 Verification of proteins associated with inflammation
and apoptosis by Western blot. Differentially expressed proteins
associated with inflammation and apoptosis were selected for
Western blot analysis in the midbrains of WT mice and LPS
injected a-Syn transgenic mice. A: COX7RP; B: CD99L2; C:
RCNI; D: Claudin-11 (n=3), X+s. P<0.05, "P<0.01 vs WT
mice
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BEPR TR He ity b b AR, /N RUTE 6 ) R H
B A B AR, ST PD AR ) — A N B
M7k

k35 18 W] LPS Bt A a-Syn W E 1T i F 5 PD
I B O ML, R 22 S R A AL S AT T/ R
W B LRI . ARG —ILEE T 3844 MR,
A 22 MEAFEGIREIRME, B A FEES RKIE

MR T K B BE A AE G . HETIE 4 MBI
FREATIGUE, KB CD99L2 F1 COXTRP [#RisH &
R 5E R —5, W ET . B KL CDY9L2
e E LT, AT glE R i ) SR AR, A
PERIZHA . BAAZAHMOAT T bR M ) Ah s Pl
TR R, PR AT S JRE R RS N R R
CDY9L2 N & JE K Bk 5517 . 5 Bl su 48 S —
/e, AR I BEE N R AR E R
CD99L2 HIRIA AR F 5, B CD99L2 £ PD )
R R EERI/EA . COXTRP &7 1E T Lehifk
AWV iR e B3R 8 8 3 R U 1F St K B COXTTRP
EEAE AR AEhREREEMEM, dRE
COX7RP A[fEmdiita R C s ke !, R
TE LR AR AR R AL Hh AT B R 4 B8 B o TE AR S0
# COX7RP £ LPS Bt& a-Syn WEFT i PD iRl
OB BT m, RZE O] R 2R AR AL R
A, KT CD99IL2 Fl COXTRP X WFiE 17 PD
R AR FHFINLEE A Ry T3 — B SO AR .
AWFFRE B T LPS BEA a-Syn XE 47 5 %t
PD i BRERE I s2 00, R I 58 G bL S R O
T PD /)N B3 3 AR AE B D) Re A, IX R B LPS
A a-Syn XWHEFT /& H . PD B NI K77
%o 1M LPS BEA a-Syn XUE T 5 (Bl A1 80N 1T g 5
LR W0 R B P A8 RE e S8 B 51T G 5 6 3 3%
PEXIINA 5%, IXIEA 15 T3k — BB AR .
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