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A Study on relation between Rp-cAMP on anoxic cell apoptosis and expression of Bel-2 in cul-

tured neuron
HUANG He-qing, CHEN Kang-ning, SHAO Shu-qin (Department of Clinical Neurology, Southwest Hospital, Third Military Medi-
cal University, Chongging, 400038, China)

Abstract; Objective To explore the relationship between changes of activity of protein kinase A (PKA) and cell apoptosis in cul-
tured neuron after cell hypoxia. Methods Based on the model of rat cortical neuron in vitro, we added four different concentration of Rp-
c¢AMP, which specifically inhibit PKA, into the culture media of four different hypoxic time group every 2 hours. Then we observed the ex-
ptession of Bel-2 and the situation of neuron apoptosis. Results  With the prolonging of hypoxic time, the membrane PKA activity obviously
increased and simultaneously Bel-2 expression decreased, the positive rate of fluorescence staining and the average fluorescent intensity of

TUNEL significantly increased. Pre — conditioning of Rp-cAMP reversed the Bel-2 expression reduce and neuron apoptosis increase. Conelu-

sion PKA and Bcl-2 are involved in the process of neuronal apoptosis after hypoxia. Rp-cAMP can restrain the hypoxic neuronal apoptosis

through the expression of Bcl-2. Activation of PkA can be harmful to cultured neuron during hypoxia procedure.
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A TTIR TR R BT RARER D, X PKA 7R T 1k
FARLH B A IRE R — B o A S0 i B 9% 3% 5% R
RBEMEITTHA T PKA BTE MR, T ## PKA S5t
EMATRATHXRRAERH.

1 #MRERE

1.1 RRAEAE s
L1l BAAEEMETHERER e Chow B %R
HAOBIEFREEMWETT, BF 16 ~19 d K Wistar X F, 55 H

(Z&TWE ] KA AP EELS T H (39670269)

CEEMA] BWEO972 ), &, BERA, FAREW, w11, &
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UM 2, AR R 5 x 10°/ml (¥ 40 MR, P F IR A
ERMARNFEI L (4 mm x4 mm) [, BF 24 FLEEFKR+,
HAFL 100 pl, INFEEIEFRIESE 37 C 5% CO,BHRFAEFR. T
SHEFER 90% DMEM( BB 1 F12(1: 1) 10% Ba4- Mg .1. 2
LM AML RETR /LS 100 U/ml Al

1.1.2 M caanl  ERERI0dWEEMET.
XFRREE T I 5, 2 PR B 97 B SUA A i 5% 75 5 (MK
T EmFE) ,BE 37 CHEFAZSA . BESR, EAK
FIREGIEK(95%N, 5%CO,) , HHEARFHRNAKE <1% , 4k
2559 1 h6 h 12 h, 73 4MERE N Rp-cAMP K ¥RBESH 0,
50,100,200 nmol/L Y-~ , 5B ik FE ¥ Rp-cAMP Hii %5 400
2h fEH#EAT R RIS, B B 3R & o DMEM (K 8) : F12
(D02 /LIBKREN FHEEMEEE S 100 U/ml, 1
mmol/ L ARG ER 420 A

1.2 JEH PKA ZHeym &

BE IR 4 MO o IR PKA (mPKA) B4 19 3 B R LB 5 4F
%PV, PKA VR E K84k GibeoBRL A & 3089 11
FEELE R AT IS RO
1.3 Bel-2 ik 8 % 5% L &

B4R 5% B B 200, F Bel-2 iIXH)-& , i P M B AR
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B PR AR M 2 C# . A Leicu-MD20 P& 4H7{X % Bel-2
SR SR BE 1 0 8 TOAE T B R BE (OD) JAE o
1.4 34542506 TUNEL %98 % L

A5 b PR A3 35 IR SR M0, 4% BRI R E E 15 min,
PBS( pH7.3) % 5 min x 3,0. 1% TritonX-100 % 4 C 2 min,
PBS % 2 min x 2, /1125 pl TUNEL I8 & REBFEBEF 37 C
5%% 60 min,PBS % 2 min x 3,28 hH il (pHS8. 0) £ H-, 7EH
6 AR T BEVLLEE I 1140 10 M HH SR P EF I TUNEL 423 K
T BEPE A IH o 22 8, 05 S e I 07 P M M 2 T BT o B 7 3R
LA TUNEL {9 23960 B
1.5 %itga

BB (& +5) FR, B Office2000 F & Excel 4% 143
FrpEEF LM,

2 &R

2.1 3ERAVEA 4R PKA #9588

REE G ] RO FE 4 , mPKA 35 MR (£ 1) , HhEE 6 h
B 12 h 41 5% A LR R B # (P <0.01) . AJA] Rp-cAMP i
FE4H1R] PKA (5025 B3 (P <0.01) , S5XF 4 PKA TEME RS,
100 nmol/L £12y F % 55% ,200 nmol/L 2 FHE 97% .,

R1 EFALTHM PKA FE(x xs)

SRt ) bayilibi] 100 nmol/L 200 nmol/1.
0h 77.85 +6.87 34.62£3.21° 2.07 0. 18"
1h 85.36 £7.11 37.59 £3.63° 2.52 %0.23"
6h 93.08 £8.23% 42,07 £4.15% 3,04 £0.29%
12 h 98.64+9.04°  45.12+4.73%  3.340.31*

a: BB P <0.01; b: 50 héa1k$,P<0.05; c:
5 0h#k#,P<0.01

2.2 Bel2 fikaie &34 OD Eé5m 2

B %tk S ) RO E <, Bel-2 Spe 4 16 F- 45 OD {E M4 (%
2), 8R4 12 h M BE BEE 1 h BUEAA AR BEE Rp-
cAMP ¥ FE B9 38 K, Bel-2 Gy 4140 -1 OD B i3 0, fE ¥
BE iR B 200 nmol/L FH B FZER (P <0.05) R EGE 12 h
FHE(P<0.01),

£2 EREEWET Bd2 REALFEH OD HE(X +s)

ik &2 1 A popikicl 50 nmol/L 100 nmol/L 200 nmol/L
0h 1.31£0.03 1.30£0.02 1.35:0.04 1.40=0.04"
1h 1.34+0.03 1.35+0.02° 1.39+0.03 [.44 +0.05*
6h 1.29£0.04 1.29+0.03 1.34+0.04 1.39+0.04°

12 h 1.21+0.02° 1.22+0.03° 1.25+0.02¢ 1.31 £0.03™

a: AR, P <0.05; b: &5 xF #4048, P <0.01 ;c;
50 h 4k ,P<0.05;d: 5 50 nmol/L 411k, P <0.05

2.3 TUNEL %.3% % LR g
MRS ATE] T, FE#E Rp-cAMP ¥ B 18 X, TUNEL PR 40
BFEERA . 100,200 nmol/L A 5X HAHKLEZRBE, T
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B R A i B 3 4, TUNEL 4710 FH 1% 41 2 #7488 i, 4% A A
SRR B E(F3), TUNEL ik i T2 5% 458 B & 05 40
RGBSR, B G W IE TR & I (R 4) .
FER] B AH A2, 100 nmol/L 4 45 33 B4 K 200 nmol/L 477
2ELER,

*3 EXEEMWEST TUNEL RikPAMRE (% £s)

SRR R) poyiE:sl 50 nmol/L 100 nmol/L 200 nmol/L
Oh 0 0 0 0
1h 3.74 £0.11*  3.63:0.09° 3.39:0.09* 2.85+0.17

6h 8.78 £0.38" 7.85:0.29" 5.72:0.20™ 4.48 +0.14%

12h 19.19 £0.49° 18,25 £0.59° 13.36 £0.35 8.26 +0.23*
a:50h ik ,P<0.01:b: 5 1 h#apkd P<0.05;c: 5
6 h#ar# ,P<0.05;d: 55 B rkdr ,P<0.05:e; 5558
Mk P<0.01

F4 BEFHEIT TUNEL RiZp) EHHENEE(x £5)
Sl ) X RHAH 50 nmol/L 100 nmol/L 200 nmol/L
Oh 0 0 0 0
1h 46.02 £3.23* 41.26 +4.73" 30,72 +3.23% 21.96 £2,21*
6h 61.81 £3.63" 54.85£5.34% 44,40 +4.20% 31.39 +2,93%
12h  110.25+5.72° 106.43 +8.47° 95.72 +8.89°' 74,84 +6.30
a:50h 4 ,P<0.01; b; 5 1 h#rkés, P<0.05; c:
L6 hmis P<0.0l;d; 5atBabi, P<0.05e: 5
stREMkds, P<0.01; f: 5 100 nmol/L #8345, P <0.05

3 it

ALWEER B R, ] PKA R MM H7 Rp-cAMP
J& ,mPKA V5% B E R, HBE#E Rp-cAMP ¥k i 1) I
5, Bel-2 715 OD B F+ &, TUNEL - 3% 9% Y6 38 & K
TUNEL PHE3GEHT A, 75— i, BE B et (a1
FE , mPKA 5P —HE EA#E, Bel-2 ¥ 0D {Af%
ik, IRIRF 4R T e hn . LA B 45 SR %80 mPKA ()76
4 Bel-2 KB AMK, SARE T RIEMAX, HEH
ARFETERI BRI FR . WOTT LATA A PKA 335 Gk S p
ZICMITEIE R TE caspase3 EIFRFEMEAM. A3CA
R, BRE M IR SR P TLA) PKA B0 , & ) PKA
ALE ] Bel-2 EAMREMMEAEMREITTMTL, R
B PKA (s S (e ik S & oo TR IR, X AT
AERLE PKA SRS M 2o TR RN 2 —.

Bel2 R R E Bel2 HSMEE, Btk #
Bel-2 RIEZ/AH 14 B, AIEHLA K Bel-2 Bel-
XL Mecl-1, Al/Bfl-l 1 Bel-W 4 K 4 %8 1= 9 Bax . Bel-
XS Bak , Bad, Bik . Bim | Bid, Hrk f1 Bok, X #4r 8
Bel-2 FRpR AR 51 2 18] BF LA 5 AR HI 3 TE A R) ok 7 38 4
A 4%, Bel-2 5 B I T AN ST T B 22 ) A H
], 76 P 440 M X 3R T A R R AR AL
Bel-2 rMZ RGP EBNH T RBME RS N AH
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BE, RGP R B TRAR ZEAAFERE, H
ZH{EH Bel-2 5% Bel2 SHEH BT FEM A ZHE
ERR R R RE T AR EM, B Bel2
O P R R S B R AL LR S

PKA ROTEEST Bel-2 MR AT REAR LA F LA
i : OPKA AT BB 5 Bel-2 MBI A 5, AWFREMN
FE 18R PKA V11 5 Bel-2 #meib G %, H Bel2 19
BERRALIG TR R KDL T E . A A B, mPKA
J& Bad 4% 112 fi1 s (S112) L #2 E BSR4 88 , i
PKA {4 5 PEM il 77 7] 6 Bad 75, vd 20> Bel-2 BEER
e, NI R im0 2, B, BEBMKER
W5 A PKA BIBE T S8 Bel-2 MIBERRIL K 40 ¥4
T, PKA %] Rp-cAMP M a] M th AR, @
PKA 58 i — s m] 3 H B s {55 43 F 5 Bel-2 )
BE. PKA B3%/Gn] 514 40 1 44 kDap38 #H ¥ B HY
TEWIHFBIH T, 7E ] caspase MG K Bel2 HRIKG
AL AT P T, Wi HL AT BH BT 40 F0 44 kDap38 FH % ¥
FE TG4, R0 B W& 4L AT BB 4F FH F Bel-2 Fll caspase
FT AR SR H T ilE. @B H PKA Xt 41 K1
MR R BT LR —, 4B 5 A7 R
IS ] 2 o 4 Ak T 17 5 i G 4 B, T X — 4B
RIRATRE 5% 5 40 A AR /) Bel-2 MIBEERILA %

XFF PKA SR 0 M 40 MR 1= A S el ot 2 A
WERME HATM LSS, AR LRE i E
BRKHEEZLMFE . Choi Z BTN N PKA B
WA SEMBHEBET, B E X TFTHEHR
HIT T & B, PKA (1% AL AT 5l caspase-3 W8S, 7
MR ET , M LR RE
A OEFFML MRS, PKA X405 JE T /% e 22
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