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[ FE)a o WECEHRIMLITHS K562 4ME TR A Ca® IRAE .Ca®> 8% % 13 (Calbindin-D28K, D28K) il Ca* #IHE A
(calpain)ZEFAE{k, AFERT K562 GUMIAT-PLH . & ok A HLESSRANME 24 h,20 pmol/L FE4RAITAL S8 K562 402 48 h; 40
FARK WA T-FF Ca® WRFE, PCR £ AR D28K F calpain B, £ R .20 pmol/L F{RALTT/EH K562 41l 24.48.72h
PR A B (6.10 £ 0.35)% . (14.15 + 0.42)% . (30.70 £ 0.65 )% , BE 254 1E FH B ) 2E < 20 i 08 T <38 = (R 7T /R A
K562 40 12.24 .48 .72 b, FE B 45 0E Y6 IR BE AR 1L 52.93 £ 2.85,19.63 + 1.56,13.81 + 1.05.7.84 + 0.98, £ Ab PR 2H 9% Y558 & 5 %
FRATH LG TH 75 (P<0.05 ) 5 54 [ s 1] %o BB 4H HE 35, calpain 1 D28K 6 R 43 BFE 35 4 7T 48 A K562 400 24 h #1 48 h J&§ L
(P<0.05), ##ERMITIES K562 iU T BT 4IE A Ca™ ¥ BT, 4HMIPY Ca® ¥R R 8 1 D28K Hl calpain B |
WX LU AT BE R AR AT TR KS62 iR TN ALH 2 —.

[ REIR VAR AT s D28K s AR A5 38 T 958 TG 2R s R

[P EEHSHHESESIR65.1 [ Srak#RES JA [ WS B #8 }2010-07-27

Changes of expression levels of Ca*, D28K( Calbindin—-D28K ) and calpain in

K562 cell in the process of apoptosis induced by simvastatin
ZENG Ya-li,et al
(Department of Laboratory ,the Mianyang 404 Hospital ,the Second A ffiliated Hospital , North Sichuan Medical
College)

[ Abstract] Objective: To observe the changes of Ca® level and calbindin-D28K and calpain gene, and investigate the mechanism in the
process of simvastatin~induced apoptosis of K562 cells. Methods: K562 cells cultivated 24h were exposed in different concentrations of
20 pmol/L. simvastatin. Flow cytometry was performed to confirm cell apopiotic ratio and analyze Ca® level. The gene expression of D28K
and calpain were analyzed by RT-PCR  (reverse transcription—-PCR ). Results: K562 cells could be induced 1o apoptosis afier 20 pmol/L
simvastatin treatment for 24 h,48 h and 72 h, and the apoptotic ratios were 6.1% +0.35%, 14.15% + 0.42% , and 30.70% + 0.65% re—
spectively by flow cytometric assay (Annexin V/Pl double staining ). There was a significant increase in the drug-treated groups compared
with the control groups after 24 h. The Ca®™ level was detected by Fluo~3AM and was markedly increased in treated groups compared with
the control groups at different time points (P<0.05). The mRNA of D28K and calpain expression levels in drug-treated group were
up-regulated. Conclusion: K562 cells could be induced to apoptosis by simvastatin. The free of Ca> may take part in the apoptosis in
early period. The potential mechanism of the K562 cell apoptosis might be related tothe up—regulated calbindin~D28k and calpain gene.
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HERFFAMA Ca>* RS R BEZEIEHS, T D28K FI4M
TR FRCE D BIGED, F5KHEH 8 H ¥ # (Calpain) 2
Ca* IKHETE B, FHE I Ca® WRIE FLHEKIS Calpain, 3
155 1 Calpain {2 MR- &£, BRI THRMAITIAES
K562 4IfIAT B Ca &5 Ca» T H H D28K K45
WIS E B calpain R F R RZEANERE , AT RAHRR
HHIE AR RT-PCR AR, 7EASRIBF ERIISE AR AT T 159K 562
M TN Ca? HREEZE /K .D28K I calpain FERFRIA,
A B TR EEAMITIES KS62 A T-HLE

1 #MRE5FE

1.1 @Ak

AL E ISR K562 RHpRI 5 19)1 KT X3RS
REERAEE,
12 RAARNE

FEARAMIT By A E 25 S Yl R e TR, oK L EER
SIS AT T ARIR] BE /R VE FE B9 NaOH, 50°C/K¥# 2 h, 1
pH Z 720, 7REH 10 mmol/L, B , 2 H 77 F-20C,
RPMI1640 3535 50 B 3£ Gibeo A ), /M- ILF M HEEHGM
48], Annexin V -FITC iR & 14 A N &3, 305 s RN
AW E A ER A E), PCR ¥ 1A FR 2XPCR PLUS PCR Mas
ter Mix W B L5 R AHHLA &l Fluo-3AM(Biotium 3£H) .CO,
35256 (Heraeus 35 B ) X 41 i {L (BEACKMAN £ [H ) . B
X (Bio-Rad 3£H ),
1.3 fmpssik

K562 4iH A 10%/M g FEE 100 Uml HEE
100 U/ml ) RPMI1640 5353 , 37 CHI AL 59%CO, 15354
PSR, 2 ~ 3 d .
1.4 Annexin V -FITC #&) 4 feL 8

W SEA T, 4 CHIYS PBS P4 2 ik, BiF 4RI A
FEEE N 1 x 108 /ml; LA Annexin V -FITC FBALTR£E
T IR ST IR IR 30 min, FARANH OGN, SFfRALTT A
T K562 MR- R = A HEAMRE TR - T RAM A
e 3
1.5 MmILA Ca¥RE

W ABE, D-Hank s PEMS 3 WK, BE.0R L8, WA
(1~2)x 105 A 1 ml 10 pmol/L Y} Fluo—3AM, i

FEMBEEIFHM . 37°C 5% CO, BIBEFEFEREHT 1 h; B0
Bg_E#,D-hank’s ¥E¥ 3 YK, I 1ml D-Hank’s %7 10 min,
WAL H R (B R B 506 nm, TRUTE K 526 nm)1 T4~
IR FR Ca> 4K : AF=F526 suam —F526 smmeo
1.6 RT-PCR # %] D28K #v calpain mRNA
1.6.1 5 RNA 2 WHESHMM S x 100 TFELED,
BLL 2 B3 A TRIzol i) , 35 UG HA 48 /E S AR B
RNA, s A ERR RNA BREAVRE , B3R Dy/Dap
HAETE 2.0 B4, #Ta b ke
1.62 WHESEARK cDNA  WiFE RRA R LA
F]—# ¥k RT-PCR BLRLIA R , 80 3 SR SO L ™ # 4R UA B AT
SR ZATHR 25 ul,42°C 30 ~ 50 min, —20°CIRAF
1.63 PCRYyHEMEH KEFSERHNL.FETIYE
i1 primer 5.0 k{4, D28K F calpain 51497 FIHHCE B L
F 1o LUEF R cDNA R4 ,GAPDH (450 bp) A NS
AT PCR ¥ 85 , 1.5% 3% Re M BE B A Uk PCR =4 ,BIO-RAD
B AR AT RER 45 52 3 B4 . Quantity one BRIFSTHTEY
B HREE S GAPDH £ AT & B8, PCR B
PR Z AR cDNA BEAR 2 wl, 1 TS 494 1 ul,2 x Master
Mix 12.5 w1, DH,0 8.5 pl, SVAFR 25 ul,1R%7,2.0 x 10* g BRAT
B, PCR U E¥ 44, ¥ &M 94°C5 min;94°C 30 5,56°C
455,72°C 90 5,30 FHFF; B S5 72°CHEMH 5 min, D28K B kiR
JER 59°C 45 s, calpain iR KRR 55C 45 s,
1.7 it 44

DL SEE A 3 K, R TR S 8 R LA + 4R
E(x ) TR, BRHH LB RAREETZ58, B4
BRI EAR, AR SR A SNK I TR B v 18
B o BT AT SERVBOE R A SPSS 10.0 B33 4K1F 4147, LA P<0.05
HERHAGITS¥E L.

2.1 FHEMAITHF K2 mATE

AnnexinV/PT T 3L 35 2 U B9 M8 TR 7 1, AR
M LA AnnexinV-FITC 3@ 0, BB T- 40 MU Annexin
V-FITC/PI AL (0, 5558 BIR, 20 pmol/L EARAMITYER 24 .48
72 h B TR B8 (6.10 £ 0.35)% . (14.15+ 0.42)% .
(30.70 £ 0.65)% , FEE =tV T ¥ FE ] E K B A TR F

®1 EEEBRIIMWET

#H HAE PN BRI A L. TiEsimFs PIHEKE/bp
F5’ ~-TGGCTCACGTATTACCCACA-3’
D28K NM004929,414~797 383
R5’-GTATCCATTGCCGTCCTGAT-3’
F5'~AGGATGAGACGAGGAGGAT-3
calpain NMO01146068 , 1595~1291 326
R5’-TTTCAGAAAAGACCCGGATG-3’
F5’~GTGGACATCCGCAAAGAC-3’
GAPDH LOC376706,534~983 450

R5’—AAAGGGTGTAACGCAATCAA-3’
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I Ca> MA RS S THT-HEHESESMET
HIBATE B, , Ca? 5o LA B Ca? RS BIVE T R TEi5 S 40 i
AR PEEERMAEY, BN C» IRENARZR
Z B 10 D28K . calpain .ROS .Bel-2 FiE N FH K . =
BERNIEEE S RS %, D28KH calpain S HI RS FIkER
FERYEE SIS E FEIEE EEE, X T D28KHI calpain £
DR 25 3 7 40 M P 05 8 7 R ) R 5 A4 B R T s A T O
FARZ HGIRERE, RLIEERBR 20 mol/L SF{RMITIE
FH K562 4HHE 12 h B, SR ES Ca® YRR T & R 5
ISR FRIBITIE S K562 4RMIA T-m 4B A Ca® YREF
AT RAPIRA, R AR IERHA I IASEARABIT 12 h, UD28K
FEFE KA E R (D28K 2 EFE 24 h LA K, 48 hid
FEERFHED ), X AT RE R B T A I Ca» MR E T
=58 D28K HEFE A SN EIE, FiRA D28K & H gl
JEPIHEES Ca> G54 LIFHE Ca WRJE , D28K AYTHE AT LA
Y Ca> MR ER A FEA MR T, #E0 D28K R T+ H
AIRE SR M R — AR HLRIA O, (A BORRACH D28K B
BAIHIBT-MITHE caspase—3 HITE F 15 PRI T 8E S 400 A A
o, BAEHARLIT A S K562 AIARMA TR D28K LRIk F
¥, 5 K562 MAIAT R BBIEAR S, 3 D28K EFJE T
FATRE XM Lin Y #8252 5o,

FEARAMBTTIES K562 MM T-HT calpain ZEHTE 24 h B
BETE, 7B A A W R Y, calpain 3 B _E 8 By R[]
F D28K %A EiEa A1 E (D28K mRNA 83 b JEitE #y48 ~
72 h, calpain B3 FIEIRE] 7 24 b)), W40 TS Ca 1)
FHERE RS Ca» KB EIE calpain 25 H EEFIAIE MAY
FH2Z R A BERESE, 1 calpain 7R T8 Bi& 4 H
EAHEH H calpain BHE f5 2 5 910R T MR H S BHE
SEM, ARG ILE R BARF AT T B R K562 A MIIH AT cal-
painFEE 35 FH, HIESE T calpain 3535 L A4 T-1F
A, EVER calpain ATRES 5 T 3 MRMLTT S K562 4R
TR . CAEBISRERIRE R calpain BASKBEE A , T+
ERYSE TIRIE S calpain 25 A8, /- Ry, T340 i 8
T-. A ER calpain 25T HHLH W BER 10 F LA
#1 : Dealpain 244 caspase-3.6.7.12 FEAE G A B, A &
Uﬁt;@calpain ZUR Bax B T-HAED, A FET; @eal-
pain g caspase-3 J&, 15 caspase-3 IK i calpastatin, B
calpain W&, (R T,

X TN Ca> REMFAEZ LFRFFER MY, D28K
F calpain Z2AEHSE TRHEZNMATET JHR LT
FARATTES: K562 4 Ml 1B D28K Ml calpain 7E45 8+
WY R ERAEFAREE, B Rk Ca RRAEREM

D28K . calpain 15 2 H FIZHBEFOALEI AR AT H B T
R TG S BB SRS, I SRR T HRER R
IR R I R B B

& % x W
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