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Effect of phosphorylated-ERK1/2 on NF-xkB p65 expression in substantia nigra of mice with MPTP-induced
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[Abstract] Objective To investigate the effect of phospholated-ERK1/2 on NF-xB p65 expression in the substania nigra(SN)
of 1-methyl-4-phenyl-1,2, 3, 6-tetrahydropyridine (MPTP)-induced mouse model of Parkinson’s disease(PD) . Methods PD mouse
model was induced by MPTP and the behavior of mouse was observed. Immunohistochemistry and Western blotting analysis
were used to observe the changes in expression of tyrosine hydroxylase (TH), NF-xkB p65 and p-ERK1/2 in the SN of
midbrain. Meanwhile, the above changes were also observed after treatment with U0126, a specific inhibitor of ERK.
Results 1 h after the third MPTP administration, there were much more p-ERK1/2 positive cells than NF-kB p65 positive cells
in the SN. 24 h after the fifth injection of MPTP, NF-kB p65 positive cells were significantly increased and p-ERK1/2 positive
cells were decreased, accompanied by marked loss of TH positive neurons. The above changes were greatly alleviated in animals
treated with U0126. Conclusion ERKI1/2 pathway may regulate NF-kB p65 activation in MPTP-induced mouse model of
Parkinson’s disease, which leads to loss of dopamine neurons.
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Fig 1 Double-labeling immunofluorescence assay of p-ERK, NF-kB p65 and TH
A,D: TRITC-labeling for TH(red); B,E. FITC-labeling for p-ERK and NF-«kB p65, respectively(green); C: Merged image of A and B; F.

Merged image of D and E . Original magnification: X 400
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Fig 2 Expression of TH positive neurons after the fifth injection of MPTP in different groups

A-C: Immunohistochemistry staining showing TH positive neurons in control group, model 2 group, and inhibitor 2 group. Original magnifica-

tion: X200. D: Number of TH positive neurons in different groups.

MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Fig 3 p-ERK, NF-xB p65 positive cells in different groups
A-E: p-ERK positive cells in control, model 1. model 2, inhibitor 1. and inhibitor 2 groups. respectively; G-K: NF-kB p65 positive cells in con-
trol, model 1. model 2., inhibitor 1, and inhibitor 2 groups. respectively. Original magnification: X400. F, L. Number of p-ERK and NF-xB
p65 positive cells, respectively. * P<C0. 05 vs control group, & P<C0. 05 vs model group; n=9, z+s
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Fig 4 Expression of p-ERK(A),NF-xB p65(B), and TH(C) protein in different groups by Western blotting analysis
* P<C0. 05 vs control group, 2 P<C0. 05 vs model group; n=6, r=*s



+ 1180 -

B EBEREM 201148 11 ALV 32 %

303 i

ASLE R MPTP il % PD /N RBLAL, BF5E T
p-ERK1/2 5 NF-«B p65 F1Z [ BZ g #h 2800 % K 1
KRR B RXT A MW p-ERK1/2, NF-«B p65
FEPE 4N M ; 55 3 WiEST MPTP J5 1 h o] WLk & p-
ERK1/2 %% W BH P 40 B . NF-«B p65 FH ¥ 4 il
BALH DN 2% 5 WES MPTP J5 24 h p-
ERK1/2 FRik 2 T %, {H NF-«B p65 FH % 41 il
WEWZ ;5 I MPTP 4 /5 NF-«B f s 2 6 BHPE
AeFF R ACIRAS . B 0T S e B 43 A R S AR DL I
ghE L XRG4 R, ERK/2 1Y 85 R 1L - F NF-
kB p65 AR K, p-ERK1/2 — i P #4036 J5 Bl i A2 A
KRR S, ] NF-«B p65 ik W 7E p-ERK1/2
WA JE AE R e = KPR A Bl ERK/2 {55
A RES 5 BTN NF-«B p65 F£iknyiHE, fEsE—
B SR h FRATR A ERK B 5060 57 Uo126 #F
fFEw. ZMBEE pERKL/2 K F %, NF«B
p65 P 41 i £IOR 8 11 3R 35 K7 i EREAR

A F NF-kB & — i 5 8 5 R 5 3 2o A% 38
20 A% P AN S L SR RE I U8 N A 4 i T A T
EAEEAMERY, R L, PD B A
NF-«xB W3 p65 He g e g BHPE L 3% 5 v ik B8 i 22 18
Jlie RE AR 2 TCAE T &), LAk, 3 il NF-«B 7% 1k 6
D INOS Rk, DT X 2 1 1 RE #4800 7
B ERY . Qin 7 FE LPS Fr8Uh R PD A
RIrh & 8 NF-«B p65 & 3 ik, [F] B 47 2 2 e he
ML e EK, BRIAMWLTELEFEB DR, ME
MPTP 7 5 B B B9 #E K, NF-«B p65 23k 0 &3 i,
[ E ARl TH PH P #2890 (22 B 1 G 4 28 00) 19 D
L XBHFSE R R, NF-«B p65 BIIE Al k2 5
T PD AW e B A

AR R L ERKL /2 MgMIE 25T PD WA
gt A2 L BH T ERK1/2 38 i AT i 5 MPTP 1) # PEAE
FASOT JRATT 52 590 2 W TR e B OE S RO B O T
ERK1/2 ¥4 — % KF R iE W p-ERK1L/2 B
FERIARYZE g 2 B, D IR SE T ERK /2 3 % AF
PD Ay B B /R Y, EAR R W2 fE BB
JiE 40 B A RAW264. 7 B W 40 g b, 310 6
ERK1/2 i & 7 LLFE 30 NF-B 936 P 5 78 A 25 il
FE A A549 H L ERK ] U0126 AR TNF-o
(IR NF-«B p65 FH4E SR T R, 5 26 30F Jig
FKW L ERK1/2 i ¥ 1% 4k 7] BB 2 5 30 NF-«B #0619
HERNER, Ba KUK E G WAL T PD hlg?
%F ERK1/2 " fig 5 NF-«B p65 B9 &, FATM %
T4 T ERK F: 5 Ml 71 Uo126 Ja R 45 1

KB U0126 BEMH T RETIX ERK1/2 {51k, NF-
kB p65 Rk WK M, [0 £ B 200 & R A%
BT —E R,

DL B ESE R W AE A S8 25 A T L ERK L/ 2 3
BOE RIS NF-«B p65 16 Ak, 3 15 502 1 e fig pf
ZICHE M ERK1/2 15 53 B X% PD /N KR AT
FRE M AR AE L L ERKL/2 S8 A
£ PD ARMIBIA RIS T &K,

[Z % X #k]

[1] LiuB,Gao H M, Hong J S. Parkinson’s disease and exposure
to infectious agents and pesticides and the occurrence of brain
injuries: role of neuroinflammation [ J]. Environ Health Per-
spect,2003,111.:1056-1073.

[2] Jang J H,Surh Y J. Beta-amyloid-induced apoptosis is associat-
ed with cyclooxygenase-2 up-regulation via the mitogen-activa-
ted protein kinase NF-kappa B signaling pathway[ ] ]. Free Rad-
ic Biol Med,2005,38:1604-1613.

[3] Kim J H,Choi C, Benveniste E N, Kwon D. TRAIL induces
MMP-9 expression via ERK activation in human astrocytoma
cells[J]. Biochem Biophys Res Commun,2008,377:195-199.

[4] Lee] Y,Shin J] W,Chun K S,Park K K,Chung W Y,Bang Y
J,et al. Antitumor promotional effects of a novel intestinal bac-
terial metabolite (IH-901) derivated from the protopanaxadiol-
type ginsenosides in mouse skin[ J]. Carcinogenesis. 2005, 26;
359-367.

[5] Mogi M,Kondo T, Mizuno Y.Nagatsu T. P53 protein,interfer-
on-gamma,and NF-kappa B levels are elevated in the Parkinso-
nian brain[J]. Neurosci Lett,2007.,414;94-97,

[6] Dehmer T,Heneka M T, Sastre M, Dichgans J,Schulz ] B. Pro-
tection by pioglitazone in the MPTP model of Parkinson’s dis-
ease correlates with IkB induction and block of NF-¢B and iN-
OS activation[ J]. ] Neurochem,2004,88:494-501.

[7] Qin L,Wu X,Block M L,Liu Y,Breese G R,Hong J S,et al.
Systemic LPS causes chronic neuroinflammation and progres-
sive neurodegeneration[ ] ]. Glia,2007,55:453-462.

[8] Gomez-Santos C, Ferrer I, Reiriz J, Vinals F, Barrachina M,
Ambrosio S. MPP " increases alpha-synuclein expression and
ERK/MAP-kinase phosphorylation in human neuroblastoma
SH-SY5Y cells[J]. Brain Res,2002,935(1-2) :32-39.

[9] Chen J,Rusnak M, Lombroso P J,Sidhu A. Dopamine promotes
striatal neuronal apoptotic death via ERK signaling cascades
[JJ. Eur ] Neurosci»2009,29;287-306.

[10] Bl 870, RER, £ 96, &R %, 5k T8, ERK1/2 {5
53 6 2 PE A 4 2R MPTP 8/ LB i COX-2, PGE2
FIB IR [T, 5 U %5 B R 224 4, 2009,30: 1879-1882.

[11] Ogura H, Tsukumo Y. Sugimoto H, Igarashi M, Nagai K,
Kataoka T. ERK and p38 MAP kinase are involved in downreg-
ulation of cell surface TNF receptor 1 induced by acetoxycyclo-
heximide[ J]. Int Immunopharmacol,2008,8:922-926.

[(AxHmE\E] #h &



