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(HE] BB #HiTp3s-2LARENEGEHB(MAPK) EAhE %R L2 A %K (AT2R) FL Atk A/
A A (H/R)HH K KK a4 ie g (PC12) s e A7 P9 /E R . ik A = BH B4 (Na,S,0,) B 3 2w
Mo b B R R IR, B4 H/R Hits e 42 A (38 28), 4 F AT2R # 3 # (CGP42112, CGP42112 #8) ., p38-
MAPK #7477 (SB203580,SB203580 £8) F= (3,) AT2R #7 4 7] (PD123319) 4 #) & 2 4w fe, v9 &= 3 (MTT) 3%
o am je G E R, 15 A R A B4k X (RT-PCR) #M Bax #2 Bel-2 mRNA % i% , Western blot # ) 2 #% 46
p38-MAPK (p-p38-MAPK) .Bax #v Bel-2 & & &k, R L5 Ba ki, CGP42112 44+ SB203580 4 PC12
mpe A& R I & (P <<0.05), CGP42112 T F il 4w fe ¥ p-p38-MAPK & & & & ,PD123319 T LA p-p3s-
MAPK & & % ik, B3 2k B Fo i 18] 4R Bk (P <<0. 05), CGP42112 414= SB203580 #1 Bax mRNA A& & £
iR R F AR, Bel-2 mRNA A& & &k KFH & (P<<0.05), &ie AT2R #F4 Tidid ¥ p38-MAPK 15 %
i % 7 % A Bel-2 A= Bax 89 & A 423 H/R 345 PC12 it fl 45 7& .
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Study on AT2R protecting PC12 cells from hypoxia/reoxygenation
injury mediated by p38-MAPK"~
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[Abstract] Objective To investigate the effect of p38-mitogen-activated protein kinase (MAPK) on the
activation of angiotensin Il type 2 receptor (AT2R) in the survival of rat adrenal pheochromocytoma (PC12)
cells damaged by hypoxia/reoxygenation (H/R). Methods Sodium dithionite (Na,S,0,) was used to simu-
late the environment of cellular hypoxia response to replicate the H/R injury cell model (the control group) .,
AT2R agonist (CGP42112,the CGP42112 group) p38-MAPK inhibitor (SB203580,the SB203580 group) and
(or) AT2R inhibitor (PD123319) was used to treat cells separately, MTT method was used to detect cell viability,
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reverse transcription-polymerase chain reaction (RT-PCR) was used to detect Bax and Bcl-2 mRNA expres-
sion, Western blot was used to detect phosphorylated p38-MAPK (p-p38-MAPK) ,Bax And Bcl-2 protein ex-
pression. Results Compared with the control group, the survival rate of PC12 cells in the CGP42112 group
and the SB203580 group increased (P <C0. 05). CGP42112 could down-regulate the expression of p-p38-MAPK
protein,and PD123319 could up-regulate the expression of p-p38-MAPK protein, with a concentration and
time-dependent manner (P<C0. 05). The expression levels of Bax mRNA and protein in the CGP42112 group
and the SB203580 group decreased, while the expression levels of Bcl-2 mRNA and protein increased (P <<

0.05). Conclusion AT2R activation can affect the expression of Bel-2 and Bax by regulating the p38-MAPK

signaling pathway,and promote the survival of PC12 cells damaged by H/R.

[ Key words |

receptor,angiotensin, type 2;angiotensin [ type 2 receptor blockers; PC12 cells; hypoxia/

reoxygenation injury;p38 mitogen-activated protein kinases
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A L G 0 3 496 SR BT A0 B L e 2 A i D) g
yEEE M. H R E gAY A B AT e — 20 m
e 1M DX 2E 4 A B 4 L B Bk ot /PR A AR
2 40 i ) B 4/ & % Chypoxia/reoxygenation, H/
RO 5475 S fofe it DXt 225 40 040 1 i i e /7459 12 450 05
BRI, ST L B, Bax Fl Bel-2 4 BiI4E H 42
R T DR R A T DR A A B T R b R R R
AR el vy 40 ) 22 24 JRU Ak 2R 1 0% (mitogen-
activated protein kinase, MAPK) {5 5@ I%. 2 54
IO RIS L R TR 4 A g AL b p38-MAPK
R A0 B B R T B UIAR G, 4 p38-MAPK 7 5
A T Y A8 A A R R ot i B e 2R

14 %5k & 11 ) 3Z 4K (angiotensin [l type 2 re-
ceptor, AT2R) &' -1 Bk KRG b 2
FZ—. #EFTAHIAN AT2R 5E ZiKE 1
R EL A X e ot A 4 2 £ 4 4 S A B A BIL A
PIATERE o PR A IE 58 A 2 M i 40500 i — 0 4 R
B (Na, S, 0, ab PR B L i 1 4% 40 i 78 (pheochro-
mocytoma-derived cell line-12,PC12) 40} DA &2 ] H/
R 458 15 049 200 i A 280, R 400 o 500 00 SR T B p3s-
MAPK {55 4rF, W% Bax 1 Bel-2 F ik 284k, DL#E
v AT2R &AL 52m H/R $i4) PC12 41 fu A7 % B4 Al g
AL AR E IR .
1 #MRE5FAE
1.1 #H#

PC12 40l Jfg ¥k (52 W8 T R 48 K 2 1 2 B 27 BF 5
JIE) s DU AR (MT T, b 5t B oy 22 2R ) RHECA R A
7)) ;2X Tag PCR Mastermix ( | T 3 = KA Y+
ARABRA WD FastQuant <DNA 2 — 8 & il 7] &
KWWMY B RTTE L #D , Bax, Bel-2
GAPDH 51#) ( Lifg A T A W) TRA RN FD, p3s-
MAPK ik B2k p38-MAPK (p-p38-MAPK) Hi 4

(% [#H Cell Signaling Technology 72\ &), GAPDH,
Bax M Bcl-2 $if& (£ [H Biosharp 24 #)), AT2R i 4l
#| PD123319 (2 [ Abcam 2 @), AT2R ¥ 3 7
CGP42112 1 p38-MAPK #l #i] ] SB203580 ( 3 [
Sigma A H)) , GAPDH(ZEE CST A FD , m# DMEM
i FR B FJoHE DMEM K 37 5 (3£ |6 Solarbio 24 7)),
G4 I OB DU 25 AR ) TR MR ST A BRA 7D
BER (N7 i B B e A ES s v T
1.2 F#%
1.2.1 H/R#4 PCI2 mfe R ey S A S 20

PC12 #iMl & T &% 102 fif 4 1% 09 5 8% DMEM
SELEFED,T 5% CO,.37 CHEEFE TN .
SBORT B8 A K 10 A L, 7 8 R LG TR o Rk 2% R
(PBS)WE 3 ¥, i A KT fif B il &% 40 mmol/L Na, S, O,
B JCRE G I3 DMEM #5323 g & .1 h J5 Bl 40
JiL, FIJC TR PBS ¥ 3 W, IAGHH & 2 10 % G 28 13 1
B DMEM 89256 L8 A 5% CO, .37 CHEERF#
FEhARZEBEE 1 h, S H/R B 45 40 f s AL,

¥ H/R #5145 PC12 BEAIHHM 53 4 4. XF B2 (R
Na, S, 0, &b #), CGP42112 4 (Na,S,0, +1 X 10 °
mol/L. CGP42112 3t 4k #f) | SB203580 #H (Na, S, 0, +
1X10° mol/L SB203580 4t ) F1I CGP42112 +
SB203580 4 (Na,S,0, +1X 10 ° mol/L CGP42112 +
110" mol/L SB203580 #t &b Hi). 1t 4h. 4 5 LA
CGP42112 il PD123319 Ab 8 40 fd . WL 5% HE AR FH i) e
IS [B] 240
1.2.2 MTT &kt e f s 5

AT 96 FLKFFE M. 40 mmol/L Na,S, 0,
AEFRARMD 1 bl MTT(20 pL 5 g/L) 4k ZE0 5 4 h,
FrAL AR S5 WSk A e, B AL A 150 pL —H R
(DMSO) , #E% 182 10 min LLA S W, 44 A
Sl AR A A 25 FL A WG B (A L B K 490 nm)
B TSRS [ 24 4 v B R0 A T ERF ) ) A A o 32
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BEE X B4 A (AR 40 A7 16 3 100% . % LA R
TS A A 05 R AR R (V) = (R AL A
E—EEFL AE/(FEH AE—FAEIL AMEX
100%.
1.2.3 SR BEFEENR@MIEEN

YR FD T 96 FL KT F7 A, 28 A R Ak B S DL G BA
PBS %% 3 WKL, AL 100 pL 0. 4% & Wik, &
Pefd 3 min, W B T O ES A MO A . BT 40 M E Bk
Y B 0, T 200 B DU e S Tt aE AR
1.2.4 Western blot

WS4 200 e B P BB L 10 960 e RE AR AR A -
R TN 0 T g B T L Uk (SDS-PAGE, FUZ K 60 mV, 4
B 120 mV) JE RS (100 mA,2 h) & R 2
(PVDP) i, 5% MR 2 h J5 AR E — i f
b R Ak 2 R A I ) A 0, R AR
B R G R A G AT 21 B4 T
1.2.5 #3# F-RE& 8B4 XM (reverse transcrip-
tion-polymerase chain reaction, RT-PCR)

K TRIzoL 250 B 52 O G RNA 4% 32051
VL P A L cDNA Jf 54T PCR. 7=#4 1 %3
FOREBE IS LUK I - D R BB BE I AR 3R 4t ok 4 RGO
1 oA, SIS P50k 1,

*1 Bl 2]

FEB 514 PR
Bax 1E [ :5'-ATGCGTCCACCAAGAAGC-3' 344 bp
K1 :5'-GGTCCCGAAGTAGGAGAGGA-3'

Bel-2 iE ] :5-CCTGGCATCTTCTCCTTCC-3' 344 bp
FZ 1 :5'-TTGACGCTCTCCACACACAT-3'

GAPDH  iE[]:5'-GGTGCTGAGTATGTCGTGGAG-3" 193 bp

K :5'-ACAGTCTTCTGGGTGGCAGT-3'

1.3 “%itFan

K SPSS18. 0 B AF k47 B8 20 A, 3 12 58 kL LA
x s KR, ZH ] B AT 2R 07 22 53 B . P 2 [1]
FL# R ¢ K5, L P<<0.05 NESA G ¥R X,
2 % ES
2.1 CGP42112 #= SB203580 2+ H/R #i 45 PC12 m
M7 7 0 % vh

X7 B 2H 1, CGP42112 2H ., SB203580 4 Fil
CGP42112+SB203580 41 PC12 4 jfi 77 3% £ Ft 5, A
CGP42112+SB203580 477 K = e i » 2 A 4 it
L (P<<0.05), WWE 1,
2.2 CGP42112 #= PD123319 # H/R # 4 PC12 %
e p38-MAPK Ak 8 AL 89 % v

CGP42112 Al N W40 p-p38-MAPK E H £ ik,
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HBEE CGPA2112 ¥k B T v A Ab #L s} [|] 4E 4, p-p38-
MAPK 2 [ 225 K2 Wi AR, WK 2,

ab

MpREEE

*.P<C0.05,5 CGP42112 £ ,SB203580 2 45 ;" P<C0. 05, 5%t
PR H .
1 CGP42112 #0 SB203580 X H/R {5 PC12
R n ok -]

P—P38-MAPK s s S sw s 33 < 102
P3B-MAPK W s e e S 35 X 10°

GPDH - - - - - - 36710
1.25

p—p38-MAPK/p38-MAPK

0 \ \ > >
TE84H 10®° 107 10°¢ 10
A CGP42112 (mo| /L)

D-p38-MAPK ™ s e S 33 < 10°
P3B-NMAPK e W S s 35 X 10°
GAPDH [ - 36 10

1.25 1
1.00 1
0.751 a
0.50 1

0.251

p—p38-MAPK/p38-MAPK

0
FEBLE 1h 2h 3h
CGP42112(1X 10 mol /L)

AR HSE CGPA2112 X p-p38-MAPK H H R K BRI ;B 1 X
10~ ° mol/L CGP42112 4b ¥R [l i [ %F p-p38-MAPK % 4 % ik 1 5%
M 5. P<<0. 05, 5% A 4K .
2 CGP42112 3t H/R #i{5 PC12 4R p38-MAPK
W B8 1K B9 5 i

PD123319 ] L H/R #i455 PC12 4081 p-p3s-
MAPK & 1335, HFi % PD123319 ¥ & Fh =5 Fi kb 33
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] SE 4, p-p38-MAPK # 11 335 7K 7 38 i 7 mi, W
Kl 3., B ak ki, 53 Mt , PD123319
Ab BN RS A O T B e 1 B T 4 K
wI L, HRfiE PD123319 ¥R EE T . SE T 41 0 i
Wiz, WK 4,

2.3 CGP42112 #= SB203580 * H/R 4114 PC12 %

P—p38-MAPK e wwmm S S, wmmw 20 % 10°

D3S-MAPK  N———— - o 1 (s

GAPDH . S S - 36 )< 10°
1.2 1
£ 1.0 a =
T 058 N N
g = NN
S 0.6 I RN N
g NN NN
- ANNN
JHM NN NN
8B 10° 107 10° 10°
A PD123319 (mo /L)
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A2 Bax.Bcl-2 mRNA & Bax.Bel-2 & & & ix 6%

5% M4 b8, CGP42112 4H . SB203580 41 Al
CGP42112+ SB203580 41 Bax mRNA 2 ik 7K F %
fiX. Bel-2 mRNA 3R 5K F+ /&, H CGP42112 +
SB203580 #H Bax mRNA % ik /K - % X, Bcl-2 mR-
NA Lk K-, WK S5,

D-P3B—MAPK e~ ey s 35 5 102
P3B-MAPK W WS W W 35 < 10°

GAPDH - G W e 36X 10°
1.25-
£ 1.00- a 2
=
®
2 0.75-
~N
2
o
= 0.50-
2
2 0,25+
o
04
ME@E 1h 2h 3h
B PD123319 (1 X 10 mol /L)

AR BE PD123319 X p-p38-MAPK & [4 23505201 ;B: 1 X 10 ° mol/L PD123319 4b A [ B ] % p-p38-MAPK & [ %A M50 ;. P<<

0. 05, 5 X B4 .

A 3 PD123319 %t H/R 15 PC12 4B p38-MAPK #E £ &9 5 1

400 bp
Bax 348 bp

GAPDH 193 bp

X

& % @ > 9' 4 %\“ Qrb
F @S & &
A 4 °’F\'qu Qva 6‘:,‘3 B N <
»
S g &
N &
&
&

& o ¥ B
T

43‘*’6&

PD123319 (mo /L)
4 AR EIE PDI123319 3 H/R 15 PC12 @BREE S

GBI (10X 20)
|_ogcbl
2.0 CGP421124H

E3 CGP42112+SB2035804H
E3 SB2035804H

Bcl-2 384 bpiﬂ’é

X
1.0 1

+=

GAPDH 193 bp
*0.5

A:H/R $i45 PC12 4 Bax mRNA #9335 B: H/R $iffi PC12 41 th Bel-2 mRNA (9 %35 ; C: Bax 1 Bel-2 mRNA 23K 19 5 BE 43 H7 5

P<C0.05,5 GP42112 41 .SB203580 4 .45 ;" P<C0. 05, 5 % B2 5%,

5 RT-PCR #& i H/R &5 PC12 4BBE  Bax #1 Bcl-2 mRNA B R iE
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5% B4 8, CGP42112 40, SB203580 4H Al
CGP42112+ SB203580 #41 Bax #& [ % ik /K F F& K,
Bel-2 & H # 5 K F 7+ 5, H CGP42112 + SB203580
41 Bax R IKAKFFAR, Bel-2 A R IKKFH 5,
LI 6.

Bcl-2 . --- 26 X103

Bax D wewm ew E— 21X10°
GAPDH S D D S ;< 0

Il *ER4

CGP421124H

E3) cGP42112+5B20358048
E SB2035804H

—_
o

MR
°

=4
o

0.0-
B

A:H/R #5144 PC12 40 fd /b Bax il Bel-2 % [ #Y 3 1% ; B: Bax Ml Bel-
2 HHFIRW K530 P<<0. 05, 5 CGP42112 41, SB203580 4 It
B3" . P<C0. 05, 5 % 4 1L
& 6 Western blot #&ill H/R #5145 PC12 4 & Bax #0
Bel-2 EAMKRIE

3 i it

MAPK J& 41 i ) B2 & g 2 — A5 1
15 5 30 I AT LK B A BAT A 3 R AR N o 4
DR B % S) AN % kL AT 3 45 40 MO (9 A R Th g
p38-MAPK & MAPK Z & i iy 5 22 1 51, B 5
SR SR I 5505 B A% F T BT A5 S 04 48 L0 T % A
K. AL, WH MAPK {55 5 5 BN 5 1
RN AT UK A0 Bl ot 5 1A A R 45 05 p38-MAPK
T filt S BB T AL B S R R 2 40 D R T
PERE,

PC12 40 f 2 KBS b IR 8 B 20 M 48 i bk, &2
TETEZS M T RE 1 5 4 2 40 i 2L 55 7 Sk 1R A1 41 i 45
UG YIS VA e e U2 110 A e e Ay T R
FE L RN R HL/R A8 45 2 R e afn /P A 0
M FERMZ — K, AR DL PCL2 40 3 R 0T 5%
X 4 LIAL 2 P B4R R Na, S, O, R 48 400 i 5 480 5 07 34
B2 W H/R 0405 40 f B 8, 25 5k 3 p38-MAPK
TSR 7] SB203580 fEVE S H/R #ifh PC12 4
JHL B AE T, #2730 ) p38-MAPK A LAJs %% H/R B &
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A PC12 40 45453 .

AT2R EHRIMEBKRRZE T —F G HEH
IESZ A, & 8 R & L i ke i A% v i R & o ok AR
hAEEAEH . R E.AT2R 5 Ang [ HIH
VR G o] & 9k 1480 08 1 40 i A K & LA SF 40 i 3
B4k S 5 A 255 R I A& 2 RN 9 L 34 AT DA
A AT A FF T V80 G LV A0 B 5 i) 4R M TR 4
R ol ot i A8 07 1 £ SUR A S L A BT 9T & R
AT2R #ah#H CGP42112 Al g Na,S,0, 3 H/
R i 4 PC12 ML AETG , H 5 p38-MAPK F¢ 51 411
il 77 B A B [ A L 3278 p38-MAPK (F S8 2 5
T AT2R 4652w H/R 4145 PC12 40 M 77 3% 1Y
TEH.

BEIR 11 MAPK J& & ¥ 3L A= 9 24 18 9 A7 208
UYL BG4 P9 B R 1k MAPK (1 7K S 1)
e MAPK 3% ¥, A& #BF 58 R H AT2R ¥ 3 7
CGP42112 43 H/R #ifh PC12 £ 8 40 Jfl 5 % BHL .
CGP42112 "] T 4 41 }f p-p38-MAPK #H 1) £ ik,
AR, AT2R #4615 PD123319 W | 4 12 455 70 240 it 114
p-p38-MAPK & [ 1 2 35, # fil 20 Ml i 17 3% . 42 m
AT2R 3% L 7T 40 p38-MAPK & [ # % 1k, X s 2
AT2R AL E: H/R 5 PC12 40 4545 B9 WL =2 — .

Bax A2 T2 P, Bel-2 W) S 30 0 T S L
TEAR A T o B o & 4 BRI . 2Rk
PR, 6 Sl 1 i O A R i S Bel-2/Bax ik A
B R DT o s ke 0 T 5 S 0 P4 ST PR T, UK Bax
1 Bel-2 Z 1] i) - i sk E A 28 £ 7 filg SR il b 28 5T 1)
T P A B o EE R, ARG
p38-MAPK # 55 P 4101 il 7] SB203580 fl AT2R #4 3
I CGP42112 ¥J8E T H/R #i45 PC12 4 ffil Bax Y
Fik, B Bel-2 B3k, DT K 40 M P9 Bel-2/Bax
PR, X R AT2R 364k ] 5% H/R BT 80
PC12 21 5 45, FL ML 7T BE J2 38 43 9 1 48 ML p3s-
MAPK & 11 8 B2 1k . 5% Wi 4 S N Bel-2/Bax 33k [
{EL, A6 PC12 40 M g 1=

25 BT G A5 g LA PPN I YOG A B A AR 3K
ki 28 Z458 10 Sy R A T B e R U R e it 3
195 I 3 GG oft 20 240 6 9 T (R EE ML R R A e 4 e
ARBFFELL H/R 5405 69 PC12 40 i 0 BF 58 465 Y, #8 4+F
AT2R {EALS M H/R #1455 PC12 40 A7 55 ML . &
B AT2R 15 A6 0] 410 i 40 il p38-MAPK 25 % iR 1k
1975 Bel-2/Bax BYFRIA WA, #2787 AT2R {1k J2& i
JE 4 p38-MAPK {5 il B 1 52 M Bel-2. Bax B 263k,
AT AR H/R 53405 59 PC12 40, 38 0 A7 3% R
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