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Effect of procyanidins on gene expression of par-4 and bel-2
in PC12 cells induced by AstAgg

MET Han-fang', X1E Zhao-yang*, YANG Hong', ZHU Qi-feng®
(1. Departmant of Biochemistry, Guangdong Pharmaceutical College, Guangzhou 510006, China; 2, Institute
of Biochemistry and Molecular Biology, Guangdong Medical College. Zhanjiang 524023, China)
Abstract: Objective To study the effect of procyanidins (PC) on mRNA and protein expression of

par-4 and bel-2 genes in PC12 cells induced by Af,; ;. Methods Cell survival rate was evaluated by MTT
assay and apoptosis was analyzed by Hoechst 33258-PI fluorescence staining. The expressions of mRNA
and protein for par-4 and bel-2 were tested by RT-PCR and Western blotting. Results Pretreatment with
different concentrations of PC (5,10,20. and 30 mg/L) for 1 h increased the survival rate of PC12 cell in a
dose-dependent manner, PC prevented the PC12 cells nuclei from shrinkage, condensation, and cleavage
induced by ABysss. PC decreased the expression of par-4 mRNA and protein, and increased the expression
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of bel-2 mRNA and protein. Conclusion PC can protect PC12 celils from apoptosis induced by Afs s in a
dose dependent manner. The mechanism of protection is likely related to decreasing the par-4 gene expres-

sion and increasing the bel-2 gene expression.
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B-DEMHHE B (B-amylaid peptide, AR) RFT/R ¥
BB (Alzheimer’s disease, AD) 5 {F i HE
RE—EZFENBERLS" AR ERETHF IR
5 AD WRMEVMX, HATH H APy i 2 5
HAEFERAN AD B, FHEHE (procyanidins,
PC) REMH I EFEN—FMERLEY 2HEY
HRRANRELYE . ESTHE LE. EEF
HOH . RAEMERETZ. a8k . iR MR
T RARE MEREY. BRI T PC TR .£4
FrouE. pikn-FRERGSF . AT RRA PC
I AP B F ISR PC12 WA T-HFIE
071, Agieddt— 33t PC R M HLH T
it
1 #HH

PC12 i FFEER 2R EME ¥ RH
g%ﬁﬁi‘ﬁgiﬁﬁpzs—asm:}: Sigma /L\\ﬁ.] (f‘ﬁwu
pH7.4 B PBS M) REFE (PO WHEHE
FEAHEP L. AHERERY, ERSTHXT
95% : B ALK FEM A X E Corning Costar 23
H 7= s DMEM R 5 ifn % 390 B Gibco 22 7) ; B 4
MR e P 2 A 7 5 IR R Amresco 24
H s AR KR Par-4 ZERE. R AR
Bel-2 % 5 B $i 4K ¥ & Santa Cruz 2 5] /™ &;
MML-V 5¥i% 8. Tag DNA B4 8. Oligod (T),
RNAsin 2 Promega 287 53100 bp DNA mark-
er AREEYTBLAR =R HARXR R E=4T
a;E e EEEY TEAFAGR.

2 HE

2.1 MMEEFNLPCLE M FE DMEM & o i
FOHFM 0% KEDME.5% BEMLE. 100U/
mlL HEFER 100 mg/mL E XK, T 37 C.5%
CO IR f B 3k,

2.2 TRSH -BREEHZAXELH (O pmol/L
AR ) B FH (10 pmol/L AR ys) MZHPEFH
(PC+AR:s.) BEELEER 3 W,

2.3 MTT B W MM R WAHERMH
PC12 ML 1 X10°/L BT 96 FLAR, 355 24 b,
aRIMAAF SR REME (5.10.20,30 mg/1.) PC
P4 E 1 h, BHIA 10 pmol/L APy HEZENEFE 20

h, B AA MTT (5 g/L) 15 pL, 8EER 3 4 h,
HEEFRB. WA DMSO 10 pL 2K EZE 10~
15 mn, FEBCLERTEBERG, F M50 #
ELISA Reader BRI 45 41 40 i (O L HE (A)
{85 BA Asro o/ Auso o RAAMTE J15 3 2L O pmol /L
ABu s fE R AT BBAR , H A IAF 15 B R 1005, it AR
REHFBEREE,

i R 100%

2.4 HEPMTHARSESFEWN BT BERY
# PC12 ML 2 10°/L 7T 6 fLig. B4 2
mL, 5 24 h, FHIMARFERBYEE (10,20,
30 mg/L)Y PC Hisb3 1 h, FM 10 pmol /L Afss s,
BEERESE 24 hoEMMT 1.5 mL EP B p. %
PBS (pH7.4) % 2 K, B0 Hoechst 33258 B
FREBWEN S meg/L M PI BERREWREN 50 mg/
L.37 C #XEH 30 min, FRABMB T REHR
Eid)::

2.5 RT-PCR #¥ i par-4 # bel-2 2K mRNA #
U BT A PC12 ALY 2 X 10%/L R T
6 FLIR,HFL 2 mL 385 24 b, FHIMAFT AL HR
WHE (10,20.30 mg/L) PC Wist® 1 h, B 10
prnol /T, ABsas, BEEEESF 24 h, R M, I E
RNA, RS54 L B AR E Avo o/ Azso s EEE
1 1.7~2.0,it 5 RNA JEH$. 5198t 1)
Rat par-4: TE X 9l #: 5-ATCCCCGAACA-
GATAGAAGT-3), & X 4. 5'-AAAAGCAGG-
TTTCCCACAC-3' (F 14 340 bp); (2)Rat bcl-
2: IF X Bl 4. 5¥-CTGGTGGACAACATCGCTC-
TG-3™, g ¥ #: 5-GGTCTGCTGACCTCAC-
TTGTG-3' (Y =4 227 bp)., BHFHE R S
RNA 5 uL (2 pg).Oligod (T) 2 pl..5X M-MLV
BErpyE 5 pLANTP (B —FREEN 2.5 mmol/L)
BEY 5 pL.M-MLV (2X10° U/L) 1 pL.RNasin
(4X107J/L) 1 xL.DEPC 43K 6 pL, S 0RE 25
pl.. BELERS,42 C K 60 min, & H# cD-
NAF —20C RTFER. NERRNEKRFE 5
pL cDNA . 10X B bk 5 pL.ANTP (&g —Fh i
B % 2 mmol/L) 5 ul..GAPDH EK ¥ 3|% (6. 25
pmol/L) % 1 pL, par-4 IER 514 (25 pmol/L)
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# 1 pl 8 bel-2 ER X 54 (25 pmol/L) & 1
pl.Taq B§ (5X10°U/L) 0.3 uL . K@ =%k 29.7
pl, Bk 50 oL, 5] BRI E .0, T PEIS00 B PCR
Ly, RESHN: 95 C.5 min,94 C.1 min,
58 C = 55 C.45,72 C.1 min, 3t 30 MEF. 5
J& 72 C {8 10 min, PCR P 2% BUASBEGE E
W Bk BRI

2.6 Western blotting #&if] Par-4 1 Bel-2 ZEHM
ik .PC12 MM 2 10Y/L 80 F 6 FLAR . 550 2
mL, 353 24 h, A HIMATRAARBEE (10,20,
30 mg/L.) PC TiAMFE 1 ho BA0 10 pmol/L APasass
MRS 24 h B WCE SR, S 100 uL M
UM A (50 mmol/L Tris-HCL, 150 mmol/I. NaCl,
5 mmol/L. EDTA pH 8. 0, 1% NP44, 0.05%
PMSF, 2 mg/L. Aprotinin, 8. 5 mg/L. Leupeptin},
ERES.EDHRE G250 RAEEMEELKE,
HEEH 2x EREZNHRIRES,.EH 5min, 8L
# 50 pg,SDS-PAGE 4 BES. 4 C.00mA 154
BEOHEZENC BEEEHARE, 55 (hEH
KB Par-4 £REHE 12 400, I KK Bel-2 £
TS 1: 500 ERBF 2h. 5%, B5 1
4000 FHLEBWBH B BRKEZHESF 1.5 0.3
H.MA ECL HA.eEE@ 5%, 8. ¥ MR, 3
HHat.

2.7 it 4. F 5 Bouferroni 38 Tamhane’s
T 4%, R A SPSS10. 0 S804 6 5% AL 14 F
r4s FiR.

3 #%

3.1 MTT &R kM PC12 YiIRARRELRE
W (5~30mg/L) PC W4t 1 b, BiWA 10
ummol /L ARy o BESERE 3 24 h, B FEI5 2 PC
MEHEKTAS BB HEZEEE. 5 mg/
L PC MIEARFHER (P<0.05,H 1),

3.2 kYL LER Hoechst 33258 # PR
&75,H 10 pmol/L AP, &b ¥ PC12 S8 24 h, 5]
ReCHBRERMNATRAT /MM AR EE
EOEEMEH (H2A), MAYRPE (20~30
mg/l. PC+10 pmol/L. ARsss) RIS ME (B 2-B.
B 2-C) 5x A pMa A (8 2-D) BEEN
B, PC X AR ARMAERAT-HHE M
RIEH.
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5 ABun it BHEHE, P<0.05 " P01
FP<0.05 ® % P<C0, 01 vs control group
*P<C0.05 " P<C0.01 us APy 35 group

1 PC M AR iERRT PCL2 HIRGEHEEN
KW (xts. n=3)
Fig.1 Effect of PC on survival rate of apoptotic
PC12 cells induced by APy (xs, n=3)

A-10 umoll.AB .

B-20mg/LPC+10 vmolLAB,, |

s C-30mg/LPCHI0 v mallLAB D-AH

2 WRPBIHAT PCL2 BRBEESHT (X400
Fig.2 Analysis of nucleus changes in PC12 cells by fluorescence staining (X400)

3.3 PC R AR, SR PC12 8B par-4 Hl bel-2
FH mRNA FikMEW LR NFE 1. RT-PCR &
WEn, HARREE N 10,20.30 mg/L PC Wikt
B4 1 h,par-4 mRNA MFARAYREERED
1IN 2 bel-2 mRNA EikH YR BEEWN
v m.

3.4 PC 3 APu.iER R PC12 MM Par-4 1 Bel-
PEBEARKHEN GENFE 1. Western blot-
ting R ER, HARBWE Y 10.20.30 mg/L PC

FAL AN 1 hoPar ¢ EOMERSHAYEREE
B4 48 o 7 9 2 » Bel-2 F 1 5 W 2 1y A ok 1 2
s
4 i

APes.os P BE R 51 55 37 4 AP 22 40 BT A0 MR
[RAR 37 (i 5 S 87 B M 20 & AR R B AL R
N FEAM P A EREE BRI AR
B R AR E S50 8 L 05 st R, R
4 B 5 32 ARsos MO R 45, U8 WA ABER HE R AL I
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$1 PC X APy, % BE T PC12 M par-4 #0 bel-2 F mRNA MZEARZXMNEN GiLs, =3
Table 1 Effect of PC on mRNA and protein expression of par-4 and bcl-2 genes in apoptotic

PC12 cells induced by APy s (xLs, n=3)

#H mRNA ®ik EHEBHRR
#HoM Ei I §
par-4 bel-2 Par-4 Bel-2

X Y - 0.41840.01 0. 75440. 03 0. 43840, 03 0.93040. 03
Afes 33 10 gmol » L1 0. 6484+0.02% 0. 28640, 02" " 0. 898+0. 03 * 0.67040.03**
PC 10 mg « 17! 0. 42540, 0304 0. 63040, 02* * &8 0.791+0.02° < &4 0. 74240, 03"+~

20mg e« [.7! 0.35240. 0384 0. 710£0. 014" 0.69240.03% * &4 0. 866+ 0. 0542

30 mg« 1.7} 0.23940.03% 42 0.94040.01% * &4 0. 47220, 0288 0. 88640, 0282
SHRM R P<0.05 (P00l 5 ABw ik EE: AP<0.05 22P<C0.01
*P<I0,05  ** P<C0.01 vs control groupy  AP<C0.05 A&P<0.01 vs ABg; 35 group

BEMZEERED. PC ZHWCAMERARR
B ARSI, U X R TR (STE) 50
AT fi Ak 40 04 B O 4R fE L DNA 7 R R
T=H M B e R R AT 0 B R BT 5 R K
RELZ MK (PMNs) HO, K F #3480 , FF 24
PRl B e B3 i fE AL, OF AR T T 2R
£ SOD FE#E,; R LB WE ], 10~ 30 mg/L PC
TIEL ABp.os X PC12 4S89 3 4 , 70 B 450 1 188
W PC12 HMMFFE R, Al D AR5l PC1Z
FELR B A B A BE R, X AP s BRI
M T H BN EPER.

A3 R A TR B R (prostate apoptosis re-
sponse, par) & Sells %F 1994 5 M T T A9 AT 74 B
Pk 53 A L R 4 B R B, B35 par-1.par-2.par-3,
par-4.par-5, i par-4 SEM Par-4 EH 541
WT-MARBAFU, AH2RTEER (BF
AD) FI55 A R Y BRI FE 1 )5 R 4 4R e SR
W RGN METH Par-4 KV HHESHE,
Af e F PC12 #R, £ 40 MRS PR B B F B B9 [
i, Par-4 B9 A0 BRI IRR Par-d 35 Ap
%t PC12 MK FtE  Par-4 EAFFRRERRS
H—REMAEE X (leucine zipper, LZ)U, M
Par-4 Wt LZ R —-BETHTER (10
PKCZ, Bel-2 %) #HEfER @ W @l T EY
HEHMEEEME T, AFRESR YN, 10 pmol/L
AP, B R A par-4 BEEH mRNA MEQEIXW
Jmabel-2 HHA mRNA IR RER L. S5 HE
MW ESIEYBE (P<0.0D ;1 10~30 mg/L
PC {4741, B PC R B R B3 T, par-4 H )
mRNA F3 H# 5D bel-2 EH ) mRNA FIE
HEREN SHBALKEREE (P<0.05),
Culmsee 258, Par-4 Bt LZ K5 PKCE &4
ja E A NEF-«B 835 %, TEBLETBEF bel-2

A F LS, Par-4 0] UGS & $ bel-2 EH R 3
F EH WT1 &5 & A T8 bel-2 R 3T 8
R U8 Bel-2 ETHMERIED,

ARG RER,PC AT 88 B o JH Ak iE
e MH S ABs.s B FEAE 3 i 201k B ¥ R M » 84k T 8
DR T-EE par-4 WFRIE BB TEHE bel-2
MRS R HERZHR .
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