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Retinoic acid affects apoptosis of neurons injured by hypoxic-ischemic brain damage via retinoic acid receptor
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[ Abstract] Objective To explore the effect of the retinoic acid (RA) on the apoptosis of neurons caused by
hypoxic ischemic brain damage (HIBD). Methods Seventy-two newborn Sprague-Dawley rats were randomly divided
into an RA deficiency (RAD) group, an RA normal (RAN) group and a control group, each of 24. The HIBD model
was established in the RAD and RAN groups using Rice’s method. The left common carotid artery was exposed, ligated
and cut, inducing hypoxia. In the control group the left common carotid artery was exposed without any other treatment.
Three and 7 days after the operation, neuron apoptosis in the brain tissue was evaluated using TUNEL staining. The de-
gree of HIBD was quantified using modified neurological severity scores (mNSS) 7, 14, 21 and 28 days after the opera-
tion. Primary neurons were cultured in vitro, and oxygen glucose deprivation (OGD) was induced, then control, OGD
and RA+OGD groups were formed. The gene transcription and the protein activity of retinoic acid receptor alpha
(RARa), GDNF (glial cell line-derived neurotrophic factor) and Caspase-8 were examined with polymerase chain re-
actions (PCR) and Western blotting. The RA+OGD group was exposed to RA and SiRNA adenovirus, and divided into
a silenced group and a negative transfection group according to the infection. Results  The average mNSS of the RAD

group was significantly higher than that of the RAN group. TUNEL staining showed that the apoptotic cells in the cortex
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increased from day 3 to 7 after the operation, but significantly more in the RAD group than in the RAN group. The gene
transcription and protein activity of RARa and GDNF in the RA+OGD group were significantly higher than in the OGD

group, and those of Caspase-8 were significantly lower. The gene transcription and protein activity of RARa and GDNF

in the silenced group were significantly lower than in the negative transfection group, while those of Caspase-8 were just

the opposite. Conclusion RA can inhibit the apoptosis of primary neurons after HIBD by up-regulating the expression

of GDNF and down-regulating that of Caspase-8 via RARa.
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75 Real-time PCR 45l
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e B W S A L cDNA, LA LY ¢DNA SH A AR 1
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K JH RARa 3 /N4 RNA 5 411795 8% ( Ad-si
RAR«) B AU 270, BTEXT IRy RARy JE 5 /)N
TPt RNA EAMRIH T (Ad-siRARy) , BRI 65
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= B HFEALH 4 98 RARa, GDNF | Caspase-8 Y
mRNA FKiAIKF-
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Temporal cortex

RAD#H

TWHEERET

Parietal cortex

M REET

Temporal cortex

RAN#A

SR B B TR o0
Bl 1 RAD #4171 RAN £ HIBD J& 58 3 KA B2 BT 19 % 1 S Be 58 T~ WL ( TUNEL J4 8, x200)

“ Tamporal cortex
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i =

M REET
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RAN#A

B2 RAD 411 RAN 41 HIBD J& 46 7 KA M Bz B 198 6 W A Be B8 T ML( TUNEL %48, x200)

£3 FAFEMZIC RARa GDNF  Caspase-8 [

mRNA FEk K (7+s)

20 51 RAR« GDNF Caspase-8
PLH R OGD 4 1.49+0.05° 0.61+0.02* 1.13+0.09°
0oGDh A 0.51+0.04 0.21+0.02 1.79+0.11
X A 2H 2.06+0.06 0.42+0.03 0.32+0.02

F: 45 0GD 44 ,* P<0.01
PO 4% 21 AR #2298 RARa, GDNF | Caspase-8 Y
HHRBKF
MEHE OGD Ay JFAUHI 2290 RAR« Al GDNF 2
2R3k K48 OGD 4H 5 , 1] Caspase-8 B 25 1215 7K
S48 OGD 4HAIK, 5 Real-time PCR 25 5 —8(, HAKE

DLULIE 3,

GDNF

_ Cospesc®

B-actin

MEMOGDA OGD#A papich:l

B3 4 4HJFECH 290 RARa .GDNF | Caspase-8 % 13 157K -
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B4 PO B UM 2T R POL BB T M (ARG, x200)

R R AR A 2 TR EAN
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75 MR 7 R e R AR R 42 6 RARa, GDNF
Caspase-8 B mRNA FikKF

PCR il 57, TR ZH RAR« f) mRNA ik 7K
X IRAAG, 22 A B B 51T X (P<0.01),
RARa JLER )5 , GDNF 1 mRNA 2% 35 7K P55 B 14 % B
R, Z R A G273 L (P<0.05), 1] Caspase-8 ¥
mRNA FEik K4 T R4l i, 2 S A S22 B
X (P<0.01), HARWEHILFE 4,

T4 IRTEEEY R M LT RARa .GDNF | Caspase-8 ]

mRNA Fik/K - (7+s)
26 5 RAR« GDNF Caspase-8
DLk 1.07+0.12° 0.1120.01" 2.92+0.20*
PR %5 R 4 2.33+0.08 0.13+0.01 2.40+0.18

S BIMEXT IE4 Fed, * P<0.01, Y P<0.05

£ % B K G AR 4 96 RARa, GDNF,
Caspase-8 £ H k7K F

Western blot ¥ 6 M 45 3 B 75, VTR 4 RAR«,
GDNF [ 8 11 35 K- B B M BRZHLAIG, 177 Caspase-8
12 A 23R AR B ME X IR 4H 557, 5 Real-time PCR 4%
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ViRRA
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Caspase-8
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SN (P<0.01) , #8278 1E 5 7K A9 40 88 R ] ol 3%
HIBD R i 25 Ty B 4 40 R B 5 %o 4% 20 K R iz
TUNEL %6 % 31, RAN 41t oo T80 i g /b
RAD 41, HA417E HIBD J5 %6 7 KM 2o T-%0E
B3 KL, HET W E ), 5 3CmkisE —s%™
PE AR PN IE R KT B A 8 R T B o b T R T,
HIBD J& KB Bk 1 R

FKAELAIFGT A R, PR ¥5 R ] 3 o 0L TR A% 32 AR 0+
AT RS IE I 1 mol/ L A EE R T 7 I
¥ K, B R OGD 2HAY RARamRNA K&
FHs KB & F OGD 41 (P<0.01), 15 H
1 wmol/ LK ¥ i2 A] A R IiE OGD 45 )5 AR A 22 e
1) RARa %1k, GDNF &0 28 70 R4 25 i Jo 248 Jid 3 0
B E B2 IR R, v a8 5 Y PIBK/AKT 55
T RIBAKANE OGD J& #2270 Ii T LA R AR i ph 4218
ORI, L E R OGD 41 GDNF [ mRNA
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LB (P<0.01) , 3R LB R il 3l i RARa LR JRAR
P4 T0 GDNF (2 1 22 38 K- gk i 52 Wi 22 e/ 72
Caspase TG K 0PI s o7 2 20 i O 1= ok B2 1) s
AT, Caspase-8 B S A A I 1= & A 09 S AR AD IR I I T
G SR B Pu SEPO L B, R T LA
Wit A B 40k E@—Z( B-cell lymphoma-2, Bel-2)
it AL S ( catalase, CAT) B35, T I8 Caspase-8
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ek, DRI /0 U0 e A A R T, A9 P, A0
OGD 2 Caspase-8 1) mRNA Fl#E H 2K /KFEH KT
OGD 41 (P<0.05) , &/~ M 82 il GEiE i RARa L J
RAHZTT GDNF B R K KT, S M ] Caspase-8
fIZek A LB AT T e it —2 W 2
UiBR RARa R ik J5, & B UL B 41 RARa, GDNF [
mRNAFIEE #3874 B % BR 4141 ( P<0.05) , T
Caspase-8 ) mRNA FlAH [ 3K 7K - 55 B M0k B 2H B
I (P<0.01) X WIRIE T 0 5 iR AT i RAR« 17
il HIBD JG#ZITIH T,

25 T LR R R i B TR 2 TR T AR i
HIBD KA £ D RE 018 & ; L # iR i RARa I
¥ GDNF 235 F1 R I Caspase-8 BYZEIk , MR A 5T
T AER, ERAMLS] A T — 25T,

2 % x #t
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