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Effect of pVAX1-IL-4/SYN-B DNA vaccine on expression of neurotrophic factors in

MPTP-induced chronic Parkinson’s disease mice
Chen Yalan, Lei Peng, Zhang Yuping, Lou Jinhe, Lu Fengjiao, Jia Zhen, Peng Guoguang ( Department of Neurology,
the First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective  To evaluate the effect of pVAX1-IL-4/SYN-B DNA vaccines on the
expression of neurotrophic factors in the striatum of mice with chronic Parkinson's disease (PD) induced with
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). Methods C57BL/6 mice were randomly divided
into normal control group, blank plasmid group, PBS group, and DNA vaccine group (n = 12 for each
group). The anterior tibial muscles of the mice hind leg were injected with PBS, empty plasmid, PBS, and
pVAXI1-IIA/SYN-B, respectively. Then the chronic PD mice were built by intraperitoneal injection of MPTP,
while the normal control group was injected with the same volume of PBS. The behavior changes of the mice
were observed. The expression of tyrosine hydroxylase (TH) in the striatum of mice was detected by Western
blotting and immunohistochemistry,, and the expression of glial cell-derived neurotrophic factor ( GDNF) and
brain-derived neurotrophic factor ( BDNF) in the striatum was detected by Western blotting. Results
Compared with the PBS group or blank plasmid group, the DNA vaccine group showed improved motor
symptoms (P <0.05), reduced TH loss (P <0.05), and increased expression of GDNF and BDNF (P <
0.05). Conclusion The pVAX1-IL-4/SYN-B DNA vaccine shows neuroprotective effect in MPTP-induced
chronic PD mice by enhancing the expression of neurotrophic factors GDNF and BDNF in the striatum.
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BA4: #%75 ( Parkinson’ s disease , PD ) J&—Fh 25 &
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50 pL(1 /3 i, 363 ) o RkBes)E 3 B, 47
3 2R/ U R A IR F (100 mg/kg) 1 1-HH k40K
F-1,2,3,6-P0 A ML BE (1-methy4-phenyl-1,2, 3, 6-
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Az FoRL 2/ A S S SE R AT 5 min A2 BIAG T
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PBS 4 Fl%3 Ji ki 40 GDNF [ Rk 2= R LG it E X
(P>0.05), Mi#% MR PE 241 GDNF [ 3R3iA% PBS 41
23 FORLZH B s 3 i (P < 0. 05,51 4)

1 2 3 4

GDNF—> [ — == «—28x 10°

43 x 10°

3 -actin—
401
35T
301
25T
20T
15T
1.0
05

0

a

GDNF/ B -actin

25
1B 2 P42 PBS 403 % i As 404 45 8% 9% W 4
a:P<0.05,%5 PBS A4 = Ji k20 b4k
A: Western blot #m ;B . 3 & & 547
B 4 Western blot #ill & 2H/\ R 40Kk GDNF E A RiA

2.4 B FKK BDNF & ix

5 0F H 6F BE A LA, PBS 40 1 ZS 5k 4H 80k 1k
BDNF Fik g /> (P <0.05) , 5 PBS 41 F172s i ki 41
FLR, AR J% 1 41 BDNF [R5 B 38 i (P <0.05) ,
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GDNF ik i, (54 22 e B 1 2 25 4k, I R 56
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A 043 PDERE AR PRAEIR 1 o SR 0E T IR 4
FbAs, PBS 2 Fil2s Uk 20 SO A& GDNF 2R3k I oK I 3%
Wi, Xu 25 s % BLAE MPTP #0 Hh GDNF Jf: 5 [
ik, Sanchez-Guajardo a2l 52 a-syn HE ZH 25 A 10 B
o gL Feih N o-syn P14 R K SRS ARY , AT BH I 38 Jin
UIRIR GDNF (335, ARSI S5 —5, SCRIEN
(1) GDNF A FJ V25 il 28 306 1] 3z 4y ) 2R 0o, ik — 252 F
LT 2 U MERE R TS o DR, FRA I B 4
ARARSN A% B A 1T A2 a0 2 Joft 45 HAth 35 7 7 o 228
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A5 3L Western blot K34 & B0 A% 1R %8 1 4H.
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TIPSR A 5 . NI, BDNF 43308 /0 T 5| 2 4L
ARAAR DX 2 fish vT 90 S8 HETRTIG 0 PD 52 B E (19 JRUBS:
A% B W AT AR SESCIR R X BDNF 263k 13, n] Gy

A7 BT HE 2% 5 Bl RE A H1 D) RE e % Y & A=, X PD
HBE L D RE R G AR £ CURE R G0 [ i A iR
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DU & T B TR 5 i 9 v T b 28 R
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SLRIZIHR FEAS I AN B SRR O G I Ok RE AR e
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P25 T AT AR I SOIR A 2878 95 R - N IR 4 i 14,
TR T PEREPR L B SR G AE AR, DA I HAT 25 1
Il RS A

L RPE WAL T o 28 8 5 DR PN 43 DA 15 i P L
HlHFAERE . A5 &I PD 1) BDNF 335 FEAIL S5 pf
290N a-syn PLBUAH G, 1 38 a-syn 0] $1 3 PKC K
HR Ui S i, RS 80 BDNF Rk R A A
W, % TR 92 1 AT 38 ) R AVR I N ae-syn A7 B T
BDNF Kik i, AL, REAEMR a-syn A5 R/ BT
SRR L 5 Bl TR 2 SE A GRIK S h FE  TAS ER
AL AT AT 5834 K I T 1 S A% R 2 1 vl b A =
Az a-syn HUAR R IRIK Y SAE N T8 L R, A
TAAPRE X M 228 F2 DR T (AR 40 WV FH T B 98 1 4
PEFHE a-syn HUIA, BEAIRSUCIRIA X a-syn ZERAK, T
/NI BT 240 L P 9 RE R S, AR A8 /0N i S 240 L - i o 2
BIRETRINA X, B TF2EEMET . 2IY R
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R AT BEAR PRI 2 5 T AX RS P R 428 7 I i i
STUMER o YR REIR P AR I b 2 R I N A
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P28 2 1 GDNF BDNF (1774, o 28 7 BB i 8k
WETL AR VE R Z OB A A 6, A5
WL PR BN TR PE T 6 SOR AP 288 35 TR 3 3k 1 5%
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SEPE P R R 2 B SR R M R VR E T
SRUEHRAS B o AR T — K 4l b i 5s 240, N2
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