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Effects of anthocyanin on BCL2 family of platelet apoptosis pathway

CHEN Li-yi* , TIAN Jin-ju,REN Jing,et al( * Department of Nutrition ,School of Public Health,Sun Yat-sen University ,

Guangzhou ,Guangdong Province 510080 , China)

Abstract ;: Objective To investigate the effects of anthocyanin cyanidin-3-glucoside ( Cy-3-g)on BCL2 family of

platelet apoptosis pathway. Methods

Peripheral venous blood samples of healthy volunteers were collected and purified

platelet suspension was prepared. Gel-filtered platelets were pre-incubated with 0.5,5,and 50 pmol/L Cy-3-g and in-

duced by collagen. Flow cytometry was used to measure platelet apoptosis rate and total platelet proteins were extracted ;

the expressions of anti-apoptotic proteins BCL-XL and pro-apoptotic proteins BAK, BAX, BID and cleaved BID were

quantified with western blot. Results

Compared with the control group,5 wmol/L Cy-3-g significantly increased the rate

of platelet apoptosis and 5 pmol/L (0. 739 +0.047) ,50 wmol/L(0. 884 +0. 004 ) Cy-3-g effectively reduced expression
of anti-apoptotic protein BCL-XL in platelets (P <0. 01 ). Compared with the control group,5,50 pwmol/L Cy-3-g signifi-

cantly promoted the expressions of pro-apoptotic proteins BAK,BAX,BID and the differences were of statistic signifi-
cance at concentrations of 5 wmol/L( 1. 667 +0.063,2.271 £0.165,1. 861 £0.231)and 50 wmol/L (1.531 +£0.039,
1.895 +0.018,1. 311 0. 121) ,respectively (all P <0.05). Conclusion Cy-3-g effectively promotes platelet apoptosis

by affecting the proteins expression of BCL2 family.
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* BETH . HE ARRE4 (81372978) s FZK KA 135 H (201210558086 ) ;2013 4E T~ 744 5 =B b R BIFIY 3 4 s o e SL AR L 5
Pl K2 AR F I E (12ykpy12) 5 H IR0 % P i 4 (KF201213) 5 i K22 BE R 2012 4F 55—t 22 Al 55 B

RZBUYE|

RN PR AL DA ERERR AR EFRIEE SUEREERTEE &R T 5100805 2. Hrilik2 il BE#p
YEB B RALAL (1987 - ) 55 AR EAOR  BLAE 2, DP9 7 1) < B 3R S 18 AR AR Qe PR A TS .

Bif{EE . #3E , E-mail ; yangyan3 @ mail. sysu. edu. cn
= HAREHA:2013 - 12 -23 1113

#= H AR M4k  http . //www. cnki. net/kems/detail/21. 1234. R. 20131223. 1113.002. html



- 68 - HrE AR T A 2014 4E 1 H4530 %55 1 8] Chin J Public Health,Jan 2014 Vol. 30 No. 1

Z TG S I/ N PR T A A I/ IS AR PN 3 B
MRz — 7 sh s R 1 1k 5 e 1) & 2k
KRR R E BEAEAY . MRIFT R
PIEPE RN iR AR, v N R PR SR AR R /Al A
TP EE VR T B 4RIk LR s -2
(B cell lymphoma/leukemia-2 , BCL2 ) ZJi% H1 45 Fi
FI R IR R N IR R iR AR v R B AR,
e, AT BCL2 21545 ] RE SR iR 7 AL 2l
WRoRREREAL Y — D SRR, AEEH R0
ToIPE R C T IZ RS AT R AL € 1T 4l 5
REHE -3 - F% B (cyaniding-3-glucoside , Cy-
3-g) J3eid Wy, UREAE N I T S0 IR HE
X {gRRE A I /NR BCL2 52 1Y 5% Wil B W] B 14 4
PL

1 #B5E7EE

1.1 E£ZXAMN5ME  Cy3-g(#E Polyphenol
AS 4] ), 4+ 1l % F1#E I (bovine serum albumin,
BSA) (3%[E AMRESCO A]) WKW — 1,4 - — L1l
2 ( piperazine-1, 4-bisethanesulfonic acid, PIPES ) .
Collagen ( 3% [} CHRONO-LOG /A &) , $i e 2 78 [
PiiAk B 4 Maibk B/ 1% — XL (B cell lymphoma/,
leukemia-XL Rabbit mAb,BCL-XL ) . i £ i Hi
& BCL -2 #5¢ X 1 ( BCL-2 associated X protein
rabbit mAb,BAX) K % [ ( BAK) $ifZ rakEdiik
BH3 #H H./E FH A SE 12 {2 #f K ( BH3 interacting
domain death agonist rabbit mAb, BID) ( 3¢ [& Cell
Signaling A F]) , Annexin V - FITC it 2UHiik [FACS
Calibar Ji=C 40 Hil 4% (3¢ & BD 24 A ), 98 6 B 7 X
(¥#+ TECAN AH]) .,

1.2 #HAbFH&

1.2.1 &I/ ( platelet rich plasma, PRP) il
& RIS AR I B IR (2= 2 R
JIR HIE il /)N A a8 Bl ] DL AR S 24 47 ) Bk il 10 mL
(EEH IRl ) AR — A5 R 6 4 2 W i Bk
F(1:9) I8 5F4),1 000 r/min &[> 7 min 547
B3t PRP T 4 119 B A2 200 I J2 R0 235 40 At i
A2, 1.1 IMAZERFRGE Wi, 1 000 r/min B5.0> 5 min,
PRI 1B A A0 )2, 2 & JF 0 PRP, R
H Sepharose 2B & i1 R 4851 25 PRP, £ U8 1ok
A8 B g i A i/ IAS, FH 2 g 0 5 I /IR Y i B
(2 ~3) x10°/mL.

1.2.2 /MR TR 4 f iR o R 4
2, 5350 S BREH R AE A rh ) i 4 (Cy-3-g
KHPE591 4 0.5.5.50 wmol/L) ,37 ChECIEH
40 min, ITAZWREE R 2 we/mL FHEJEF H 10 min,
KM/ 5 Annexin V- FITC & it O B &

15 min/5 MR, FF AR ASORE i MR T %
1.2.3  Ii/MrPt T & 1 BCL-XL £k 4r4fA
122 Fi o e R A, wl S AR, R
PR B Pz B G H 3K R 4 88 3 ( Western blot ) 725 0l
FE R ARBAKF,

1.2.4 Ifi /M AR B T2 2 11 BAX, BAK, BID K&
cleaved BID ik 4r4ilE 1.2.2, # B H Cell
Signaling A FIHUA A & UL F#4E, K BAX
BAK .BID ¥ cleaved BID & [ 1761k /K-,

1.3 %itodr BEL x5 2R, %S SPSS 13.0 48
TR 53T, £ 4L 0] LR PR R 2R 2200 5
Dunnet-¢ ¥5, P <0. 05 (XU M2 A G5,

2 & B

2.1 FeFaRA T EYR XIRA 0.55,
50 wmol/L fE A 2 1M /MR TR 43 5 R (6. 115 +
0.805)% .(6.020 +1.502)% .(10.50 +3.569)% .
(4.713 £0.349) % ; 5X%F 2 5,5 pmol/L fE(8
TR I/ MR A T FE BB A& (P <0.01)

2.2 fEFd A &G BCL-XL &%
v (B 1) X 0.5.5.50 pmol/L £ {41 41 ifil
/Il BCL-XL % 35 7K *F- 43 51 2 (1.000 £ 0.001 ) |
(0.972 +0.028) .(0.739 £0.047) .(0.884 +0.004) ;
EixFBEZH %2 ,5 .50 wmol/L 4E 4,15 41 BCL-XL &
RAKCE T, 25 A5 # 5 L (P <0.01) , HrhLd
5 pmol/L EAHAH T MR

1 2 3 4

BCL-XL(30 kD) " Sy

W1 X084 ;2 3 4:0.5.5.50 wmol/L £G4,
B 1 e R R s T i i M R T
BCL-XL % [ 3Rk

2.3 HEF R ATHEEG BAX Rk #HwW
(E2) XHEZH.0.5.5.50 wmol/L &€ 41 ifil /M
BAX £ #3543 0 (1.000 +0.010) . (1.665 +
0.255) .(2.271 £0.165) . (1.895 +0.018) ; 5%} 1
H I BT 4520 BAX B H KK FiE, 2
SWE G L (P <0.01) , ALl 5 wmol/L 4
A4 AU R

1 2 3 4
PAXCOMD) D D G
B-actin@2 kD) - G G

1 IR ;2 3 .4:0.5.5 .50 wmol/L 46 (A4l ,
B2 At i R 0y i MR T
BAX HEH KA



FREAFE T4 2014 45 1 A% 30 %55 18] Chin J Public Health,Jan 2014 Vol. 30 No. 1 + 69 -

2.4 HEF s DMILATHE BAK £ X A
(B3) XME4 .0.5.5.50 wmol/L 1E {54 4H ifil /)N
Hr BAK £ 2 35 7K F- 43 51 2 (1. 000 + 0. 087 ) |
(1.715 + 0.055) . (1.667 + 0.063) . (1.531 +
0.039) ; SXFHRAL LA, L {0 45 4 BAK KA
KEY LR, 22 R A G EE (P <0.01) , Hf
PL0.5.5 wmol/L 8 (6 RUR S

1 2 3 4

p-aciin2 D) (D G CEED G

T XHIRZ ;2 3 .4:0.5.5.50 wmol/L B4,
B3 e Rt R R s T i MR R T
BAK # H R IA

2.5 &EF R A =& E BID & cleaved
BID £ % (B 4) XFHE4.0.5.5.50 wmol/L
AT /MR BID J2 cleaved BID 2 [ 3% 1k 7K -
38 [(1.000 + 0.010) . (1.000 = 0.040) ],
[(1.657 £0.145) ,(1.510 £0.020) ] [ (1.861 +
0.231) . (1.587 £0.025)] . [(1.311 =0.121) .
(1.141 £0.020) ]; 5%t B4 Hede, 46 (617 45 41 BID
S cleaved BID 4 [ 3R A KF-3) M, 22 5 ¥ A 4
TR (P <0.05), HfLL0.5.5 pmol/L fE T
BT

Cleaved BID(15kD) o -
BID22 kD) (N

p-actint2 kD) (D GHID GEED GED
W1 %R ;2 3 4:0.5.5.50 pmol/L AE (T4,
B4 Aoty ot i 5 S a0 i MR i T
BID  cleaved BID %5 [1 1%k

-

3 3t i

YR TR A A I A K R B R v O
ZMF R —F £ MEIET-", T2 MAESE T 1l
MR T R 5 B T A BRI BRI AR T
Ji i | JHL R R T S A ot /N R R T T i
SRR T B, AR T SR R DR R i
I/ T 5 500, 5 2R 3 B IR R 8 155 5 1L /)
W= & A, 5 U g R —

IS8 JERC 75 S A ot/ N O 1 2 A s R AR T
B R FEVE R T BCL2 G0 AF S b A U8 T 38 % 1) )
P oA B M7, BCL2 HE NIRRT EH
(BAX, BAK, BID %) F14i # 1= % 1 ( BCL2,
BCL-XL%)2 2. BCL2 fil BCL-XL J& BCL2 %t
hEERFETEAC T FEES A 3 S

BCL2 ZEG AR I8 T~ 288 FUE i 5 = R AK, DT 4 45
PRI T B G I PN ) 5 A2 A AT, R AP At R AN 2 A O
TR AR RGE BCL2 kP T E A
BCL-XL J& IfiL /M A7 17 1) IR #2811, BCL-XL
ALt/ AR 98 T2 8 -1 BAX/BAK LAl F“ IF
K 5 SRR I /N A A7 T - 24 BCL-XL Rl
PN iR I/ 2538 2 BAX/BAK AR M
P R BERRY T ARBE IR A R R T
F e 4iAL I/ 40 min S5, AT LAGR SE /N T
BCL-XL 1y % ik B & T 4, BAX, BAK, BID #l
cleaved BID YA B i, HE7 46 @8 X% i/
MrJd 1= BCL2 S0 1) 8 11 35 A I e i TR = VE
BCL2 K AL 2P T- & 1 BCL-XL 7] fig /&
A AFAEIE /AN T RTE LR 22— ARFSESS
SR 78 BCL-XL #ik TR, BAX/BAK %Kik
A% T, 15 50 wmol/L £H () 4€ (64 X} 1fiL /M BCL-
XL B4R AR 5 wmol/L ZH# 55 , 1646 {6 i
/AR T2 e AR RUR 0, PRIt , A 60 ik
XF BCL2 SR R4 A 1 L/ IV 8 1 114 7] £ 3550 56
Rt — R

SE 30K

(1] BCwH g, BE R Bk, 85 M, 55, i/ B 08 T 0 di o F 53 i T
[J]. PAEIMMB A4 ,2012,33(8) 687 - 689.

[2] Kaplan ZS,Jackson SP. The role of platelets in atherothrombosis
[J]. Hematology Am Soc Hematol Educ Program,2011,2011
(1):51 =61.

[3] Leytin V. Apoptosis in the anucleate platelet [ J]. Blood Re-
views,2012,26(2) :51 - 63.

[4] XiaM,Ling W,Zhu H,et al. Anthocyanin attenuates CD40-me-
diated endothelial cell activation and apoptosis by inhibiting
CD40-induced MAPK activation[ J ]. Atherosclerosis,2009 , 202
(1) .41 -47.

[5] BSOS, HEw A CmilEamirRERI]. hEA
F£T:,2003,19(6) ;761 - 763.

[6] Vogler M,Hamali HA,Sun XM, et al. BCL2/BCL-X (L) inhibi-
tion induces apoptosis , disrupts cellular calcium homeostasis , and
prevents platelet activation[ J]. Blood,2011,117 (26) ;7145 -
7154.

[7] Adams JM, Cory S. Life-or-death decisions by the Bcl-2 protein
family[ J ]. Trends in Biochemical Sciences,2001,26(1) :61 —66.

[ 8] Degterev A, Lugovskoy A, Cardone M, et al. Identification of
small-molecule inhibitors of interaction between the BH3 domain
and Bel-xL[ J]. Nature Cell Biology,2001,3(2) :173 - 182.

[9] Gyulkhandanyan AV, Mutlu A, Freedman J, et al. Markers of
platelet apoptosis ; methodology and applications[ J ]. Journal of
Thrombosis and Thrombolysis,2012,33(4) :397 —411.

[10] Mason KD, Carpinelli MR, Fletcher JI, et al. Programmed anu-
clear cell death delimits platelet life span[J]. Cell, 2007, 128
(6):1173 - 1186.

ks H#3:2013-07-30 (s I amis SRR AT )



