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All-trans retinoic acid exerts a protective effect on dopaminergic neurons by enhancing the

anti-inflammatory effect of regulatory T cells
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Abstract: Objective To investigate the effect of all-trans retinoic acid (ATRA) on dopaminergic neurons in mice with Parkinson’ s
disease (PD) and related mechanisms. Methods Wild-type mice were randomly divided into 1-methyl-4-phenyl-1,2,3,6-tetrahydro-
pyridine (MTPT) control group and ATRA + MPTP group. The behavioral test was performed before and after modeling. Flow cytome-
try was used to measure peripheral T lymphocyte subsets, real-time quantitative PCR was performed to measure the expression of adhe-
sion molecules in the choroid plexus and inflammatory factors in the substantia nigra, and immunofluorescence assay was used to evalu-
ate the activation of glial cells and the survival of dopaminergic neurons in the substantia nigra. Results The PD mice pretreated with
ATRA had a significant increase in the number of peripheral regulatory T cells (2.3% +0.21% , P <0.05). There was a significant
increase in the expression of PD1, with 4.65% +0.61% in CD4 + regulatory T cells and 3.50% +0.31% in CD8 + regulatory T
cells (P <0.05). There were significant reductions in the relative expression of adhesion molecules Icam-1 (0.37 £0.13) and Vcam-
1 (0.32+£0.06) and inflammatory factors interleukin-6 (0.16 £0.05) and tumor necrosis factor-a (0.29 £0.12) (P <0.05). In
the substantia nigra, the activation of glial cells was reduced, and the viability of dopaminergic neurons was increased. There were sig-
nificant improvements in coordinate ability (total time spent on the rotating rod: 157.5 +24.5 s) and autonomic activity ( total move-
ment distance; 42.58 £2.96 m) in mice. Conclusions ATRA exerts a protective effect on dopaminergic neurons by enhancing the
anti-inflammatory effect of regulatory T cells.

Key words: Parkinson disease; all-trans retinoic acid; regulatory T cell; neuroinflammatory response; dopaminergic neuron

Wim B HA:2017 —06 - 22 ;1&[E] HEF:2017 - 10 — 12
EBRT AR (1994 - ) 55 B LA T A , R NTEPH AR VR AR G 7 IR TIT o
BIEEE 750 (1985 - ) 2 AEBE BRI, By BRATSE 61, -t , ERON R AR P 15 M 2 S P AHSCDTSE . E-mail : fangliangjuan@ 163. com,,

- 518 -



(] s 4t 22 95 =7 1 22 S B

2017 4 B 44 % 5

P 4> 7% 975 ( Parkinson ’ s disease , PD) f% 3 295
P2 RRAIE Oy T8 5T B0 AR 2 1 B P 28 JT iy 8 P K
TP K - fili 4% 3K 1 (alpha-synuclein, o-syn) 9 58
WRIT S RE FEEABE N ECREX Z B
Jtie o6 o I AV, e S e R A B A MRLUR BT AT L PD &
JR AL S A%, H BTN O 5 PR 8 R (1= -4
HAE-1,2,3,6-04 & 0L KE, MPTP ) Fl 5t 14 [H 3 A
K, AH M AN RE 58 42 B B

R B2 B W5 R SE RN 25 PD Y &R
IR JE ™ o A 4 FR GE BN L P M T A
(regulatory T cells, Tregs) RJ LB 4% 410 il i £k 19 /)N JiE
JoT 2 1, 75 LU T 0 AT LAy s 2 A A g A A A
T4 TGF-o F1 IL-10, N 38 /I8 i J5T 46 g 3% 11 MHC
I/10 53 T i e ik, M 0 20 58 E S B, [) 45 4%
ZeotfR gAY o PDLL-PD L (A 52 (i s LA I —
B2 ISl 5 S N ) il S ol i v R
(all-trans retinoic acid, ATRA) ¢ fE4iE S CD4* T
YA J 7> AL Tregs , I b, ATRA I fiE £2 [ Tregs 3%
"

Wik £ M\ 2 1L i 57 B ( blood brain barrier, BBB) 1)
IR0 N I [ IS N A 7 A 31 B v
i, S0 R I G % A0 IR i & CNS |, R A= A g R, i
HE K 20 U8 52, B R B A A 28 B S T 23 N EE g 26
LU .

i b, AR WS S R R ATRA 12 MPTP 5 % 1
PD /N BB R Hp iy 0 58 A S AL, B9 8 0 PD &
s UL B R 9T R I OF AR R R

1 #MRASE
1.1 il F

filt BE b CSTBL6 /NEL, 8 JA %, MR 22 ~ 25
g, W BRIk s SR LA Y A . FEF R
o B 2 s A o S 0 5 Sl W) 92 I v 3 NP R R L
JAJa AT . KR ITE RGP R LR
P 5 . BT/ Bl CD3 (FITC, 553061 ) |
CD4 ( Pacific Blue, 558107 ) . CD8 ( PE-Cy7,552877) .
CD25 ( PerCP-Cy5. 5,551071 ) , Foxp3 ( PE, 560408 ) |
PD1(PE,551892) i 1A 1 21 4 Jfd %4 fif W (555899)
W 2[5 BD 4 H s MPTP &) 4 ( M0896 ) . ATRA ¥
AR (R2625) 1y F 3¢ [H Sigma 23 ® 5 cDNA 1% 57| &
SYBR Green qPCR Mix J H € [E Selleck 7\ 7] ; Icam-
1.Vcam-1  TNF-a , IFN-vy  IL-6 | B-actin I GAPDH
oYl Bl AETAY TEREAAAS M. FAWT
IR

x1 3519F3
AR Gigdl!
Icam-1 forward 5’ -AGATCACATTCACGGTGCTGGCTA-3’
reverse 57 -AGCTTTGGGATGGTAGCTGGAAGA-3’
Vcam-1 forward 5’ -TGTGAAGGGATTAACGAGGCTGGA-3’
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