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Effect of all-trans retinoic acid and 9-cis-RA on apoptosis of PC12 cells after oxygen
and glucose-deprivation injury
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Abstract Objective  To investigate the effect of different retinoic acid RA  configurations all-
trans retinoic acid ATRA  and 9-cis-RA on apoptosis of PC12 cells after oxygen and glucose-deprivation
OGD injury and explore the receptor pathway involved in. Methods Cell morphology before and after
OGD injury was observed with inverted microscopy and the apoptotic rate of PC12 cells treated with different
concentrations of ATRA and 9-Cis-RA was studied by flow cytometr after OGD injuryy. Finally LDH release
from PC12 cells was measured by ELISA after 4 hours’ RA treatment for degree of membrane damage. There
were 9 groups A O pmol/L RA B 1 pmol/L ATRA C 1 pmol/L9-CisRA D 5 pmol/L ATRA
E 5 pmol/L9-CisRA  F 10 pmol/L ATRA G 10 pmol/L 9-CisRA H 20 pmol/L ATRA 1 20
pmol/L 9-CisRA . Results ATRA at a dose of 1 wmol/L had no effect on the apoptosis of PC12 cells after
OGD injury as the cells without RA treatment P >0.05 . But the apoptotic rate were significant increasing
when the concentration of ATRA was elevated from 5 pmol/L to 20 pmol/L P <0. 05 . The apoptotic rates in
10 and 20 wmol/L groups were significantly higher than those of the 9-Cis-RA groups with same stimulus con-
centration P <0.05 and O pmol/L group P <0.05 . However the apoptotic rate in 20 pmol/L 9-Cis-RA
was lower than that of 0 pmol/L group P >0.05  but was not significantly. The levels of LDH release of

ATRA stimulation groups were significantly increasing from 5 pwmol/L with the concentration rising P <0. 01
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and were significantly higher than that of control and 9-Cis-RA stimulation groups P <0.05 . There was no

significant difference in LDH release between O pmol/L group and each 9-Cis-RA group P > 0.05
Conclusion ATRA improves the apoptosis of PC12 cells after OGD injury through activating retinoic acid re-

ceptors RAR
Key words

while this effect might be inhibited by 9-Cis-RA via retinoid X receptors

RXRs .

all-trans retinoic acid 9-cis-retinoic acid retinoic acid receptor retinoic acid X recep-

tor PC12 cell oxygen and glucose-deprivation apoptosis

Supported by the Key Program of National Natural Science Foundation of China 30830106 . Corresponding author Li Tingyu Tel 86-23-63623604 E-mail

tyli@ top. sina. com

MBTIR retinoid acid RA & —Fh 8 B (1 A= Y 1%
YW 5 HZAREE G 5 0N RA 155 34252 i 41
WA SMERIET: D RA TEAE R M4 R B R T A
P2 AL A1 28 bR A * (H 7 Dol S e i 453
it A by S A € i 20 DA T RA AT
PEREE AN PR T X e AR o 5 0 A A 22 4
TR B DA B T HAE X — i R RA /Y
BRI E RS A Sl S BORE L 1
oxygen and glucose-deprivation OGD J& H Rif fx A 2%
S A L B SRR B S AR AR LG T R A
WFFEE AL A ) e B A 4 [ sUL B R all-trans retinoic
acid ATRA H1 9 i = #¢ 85 iR 9-cis-retinoic acid
9-Cis-RA 735l il OGD #5141 T i PC12 4iifiE 434 H:
TR T S O R B 1 A2 A R T e O O
TSI S ARG SZ AR i VE

1 #REFE

L1 XA HAM

PC12 #Hf hRHBE G AT TR RA SR ATRA
9-cis-RA PP R[] #4 7Y B f& Sigma  USA 58 445 37 HE il
DMEM/F12 1:1 M1 5% fa4- 3% FCS #15% D HS
il Gibco USA T 1% MWBTHEHERER Gibco USA Gt
B EBSS JoBiR; 33 116 mmol/L NaCl 5.4 mmol/L KCI1
0. 8 mmol/L MgSO, 10 mmol/L NaH, PO, 26. 2 mmol/L
NaHCO, 1.8 mmol/L CaCl, 10 mg/L phenol red pH 7.4

Hyclone USA  JHALTRCR R Triple Gibco USA

Y BEH YEWCR A A B D-Hanks ¥ Annexin V-PT XU 775
& Bestbio China ¥ ZHMT-/KF FLMR ML A B LDH B
S R R B LDH-ELISA 371 & R&D GenWay USA 4
MR T 6 FLM Cosmo USA 125 em” i B 355 Cor-
ning USA  ZAffIE.0R ] 15 ml 3048 BD USA
1.2 Fi&*
121 SRR ol EORVRAEY PCI2 4 Hefh
F 25 em’ QUM IR WOMSE ARG RIS 5 2 R 1540
Jfl A ik 90% B AN ACEE A 1 x 10° 1 ml Triple 3 75 1440 i
B AIMILL 5 x 10°/ml R0 T4 6 FLAP 24 h 5 40wt &
JEW 3k 90% ety 6 fLMihdg 2 A fLiksE Sl 1 4 43 RA
0 wmol/L K Hil#2H ATRA 1 wmol/L 4 ATRA 5 umol/L 4

ATRA 10 pmol/L 2 ATRA 20 pmol/L 2H 9-CisRA 1 pmol/L
2 9-CisRA 5 pumol/L #4{ 9-CisRA 10 pumol/L Z4{ 9-CisRA
20 pmol/L 4
1.2.2  ZH M@ G S BB 145 oxygen- and glucose-deprivation
0GD %737 C =SAEIRAMMIEFRA Thermo USA
LRI 2 L/min 1 5% 0, +95% NG5 7R N
O, ek 5%  FHEFL PC12 4L f] D-Hanks 28 M i& 1k 3 i
VERLZ BRI A TR A SRR B AT s — 30 B4y
W e T REAL A AN RA B2 EBSS JEAE B3R5 2 ml f%
i 6 FLARE T = A4 o RS LR &Lk OGD #i45 *
ASEEy OGD HEAE 3 U A
1.2.3  4AiffIe a2 a5 ERERTRC RISl ) 05
& T OGD 5457 D-Hanks 22 it i U6 5 WAL IE # 40 MR 25
OGD 4 h J5 WA 1 f5 1 AT 25
1.2.4 3 A BRASRS: T 48 g 9 1= OGD 4 h j5 B 20 i 43
AL — BB WA AL EBSS i T 4L D-Hanks i
Ve2 i HER S — B0 R A ALY D-Hanks # £ AL
0.5 ml Triple V& IHALAHE 1 min 2 40 J 48 KR TE AL 524 )
BIRRIRAT B AL L 2 XPh g0 RIR LG HL4 °C 1 000
o/min B0 5 min  EREE PRI R 0 B Annexin
V-PT TR ) S5V ETE B 45 T 4L Annexin V. PL BRI
A BD FACSAria USA il
1.2.5 ELISA #5i] LDH Fjif 7K F- H N B LR SR 1Y
EBSS # 1 000 r/min £§:0> 5 min JTHEW) [P [E] L — i 7 sl
AT BRI 100 pl A 96 fLtR AL RKGFR Y EBSS
VER AR WAL = MR G FE p R AE 78 IR AG I

Thermo USA EEAFLIDGHEME D 492 KK
492 nm Z# K 650 nm
1.3 %it5Fo#H

LA & x5 FR SRAT SAS 8.1 G0 HEATWIREA B DY

RI7 20 M2 48] Jr 26 53 #r

2 #R

2.1 OGD #ith a1 )& e fs & 09 AL

TE 100 £5 655~ OGD 545 Fir 4 At 200 o 1A 5 o 7 1Ak Jek
S ELFAMIANZ BSOS AR 2k
AN RS B SR A RS B AR 400 43T AT L4
Mafkntse B 1 R OGD AT



32 EE 24
2010 4212 A 30 H

o= %

PN
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 24
Dec. 30 2010 2597

%1 OGD #iff5 PC12 4HBZEAE R EH ATRA 1 9-Cis-RA R THUBATEMMBEEE n=06 % x+s

OGD + ATRA 4

OGD +9-CisRA 2

A [EAGES IR TR W TR G TR HIBI g TR
OGD +0 pmol/L RHHAL  86.17 £6.51 6.54+1.15 7.29+1.42 86.17 £6.51 6.54+1.15 7.29+1.42
1 pmol/L 4 84.28 +6.13 6.77 +1.07 8.95+1.37 84.01 £6.52 4.43 1.44 11.55+2.75
5 wmol/L £ 83.21£7.35 7.08 £1.02 9.71 £1.53 85.99 +5.27 6.32+1.23 7.69 +1.33
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