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Experimental study on influence of cytarabine on K562 cells proliferation and apoptosis by autophagy pathway
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[Abstract] Objective To investigate the effect of cytarabine (Ara-C) on proliferation and apoptosis of human erythroleuke-
mia K562 cell line through autophagy pathway and its possible mechanism. Methods The cellular proliferation inhibiting rate after
different concentrations of Ara-C acting for 24,48 h was detected by CCK-8;the cell cycle and apoptosis were detected by flow cy-
tometry(FCM) ; the chromatin morphological changes in nucleus were observed by Hoechst staining;the cell acidic autophagy vesi-
cles were detected by acridine orange staining;the expression changes of p38 and p-p38 proteins were detected by Western blot. The
expressions of autophagy apoptosis related gene and protein were examined by RT-PCR and immunofluorescence. Results The
CCK-8 results found that different concentrations of Ara-C could inhibit the proliferation of K562 cells with dose- and time-depend-
ent manners. FCM detecting indicated that Ara-C could increase apoptosis and could arrest the cell cycle at S phase; Hoechest stai-
ning showed that K562cells had typical apoptotic morphological changes after Ara-C treating;the Acridine orange staining revealed
that Ara-C caused the inclease of the green fluorescene in cells of the Ara-C group,and the cells appeared a great number of acidic
autophagy vesicles; RT-PCR results showed that Ara-C up— regulated the expression of autophagy key genes Beclin-1, LC3A and
L.C3B; Western blot results showed that Ara-C increased the expression of phosphorylated p-p38. Immunofluorescence results
showed the expression of LC3B was significantly enhanced. Conclusion Ara-C can activate p-p38 mediated K562 cells to generate
autophagy, then inhibit the cell proliferation and promotes apoptosis.
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B 0. 1 mol/L AR A7 - — 20 “C 44T T OGLARAE . 5B i T &
I3 B 15 % YRR B R AR . R 2R I3 \RPMI 1640 5 573 (3%

BE1EE , E-mail: 173290788(@qq. com,



FTRES 2017 %5 A% 46 A% 13 19

1737

x® 1 LH R EERE PCR X ER5 WK

e 0| RS &)

LC3-A CCT TCT TCC TGC TGG TGA A GTT TCC TGG GAG GCG TAG AC
LC3-B CCG GCT GTG TAG TCA GGG TA CCG GCT GTG TAG TCA GGG TA
Beclin-1 CAA CTG AGA CCG TGG AGA GG AGC CCT GTG CGA GAC TGT AG
Atg3 CAC CTA GTC CAC CAC TGT CCA CGC CAT CAC CAT CAT CTT CT

Atgb GCC ATC AAT CGG AAA CTC AT AGC CAC AGG ACG AAA CAG C

Atg? TTC CAA GGT CAA AGG ACG AA ACT CCA TCT GTG GGC TGC TA
Atgl2 GTA GAG CGA ACA CGA ACC ATC GGG AAG GAG CAA AGG ACT GA
GAPDH CAT CAA GAA GGT GGT GAA GA CGT CAA AGG TGG AGG AGT GG

Hyclone 24 7)) , CCK-8 il & (H A< [7] 1~k 2= Wt 58 BT , Ho-
echest i (VLIF B = RAEY 2 7D, W BERE (£ E Sigma 2
7)) ,p-38.p-p38.LC3B #i & (£ H Cell Signaling Technology) ,
W6 1% ( H A8 Nikcon 2] , B tR{X (550 %) . Western blot
HL K AX L PCR A (F[H Biorad 24 &) . i 304X (BD 23 7)) .
1.3 ik

1.3.1 CCK-8 3% Hie 0 $E KR K562 4. L 1X 10
AS/FLEEF T 96 fLAR . 3 HIINA IRk B Ara-C(0~7. 5
pmol/L) 1557 24.48 h J5 , B LM A 10 pL CCK-8 # I & . #
BRESLEE 2 h )5 AR GEAE 450 nm) 600 45 £L W 6 B
(AE, IF T Ara-C (1 48 i 38 58 400 0 2 A B il vk B2
(IC50)

1.3.2 FCM il JJ 01 3% 552 % B A Wi K562 41 it , 4 %%
S MLV BE 43 S0 FE 5 X 10°% /L 4 A T 6 LA M B SR AR . 43
FA G e BE 1) Ara-C(0.2. 5.5. 0 pmol/I) A H] 48 h J5 . 435
W AL, A A PBS YR 1 WA 75 % £ g+ 4 "C
EAR G, EBREEWG . MA 0.5 mL & PI#l RNAase A
DNA Y3 . % [ OG I F 30 min, Jit = 41 H AL 53 BT 41 s DNA
TR AR DNA ZKF- 158 20 Jif J) A 31 58 9530 3 3K

1.3.3 FCM MM K3 0 8RR 1 K562 40 g, 98 4
YA MLV B 4 0 & 5 X 10° A /L R T 6 fLAE s SR AR T, A
AT 7] ¥ 2 B9 Ara-C(0.2. 5.5, 0 pmol/L)AE ] 48 h 5 . 4¢
A AL A0, R PBS P 1 1k.4 C 1 200X g 5.0 5
min, KIS O 25 B3 B A2 V. I A LAk N g (PD A1 Annexin
V. EBF K B kb B 30 min, AEAANME 1 X10° 4, 1740
JEASCRS: I, e SBT3 K

1.3.4 iR def K562 40 FH Ara-C(5. 0 pmol/L) 1E
24 hJg o3 AR & A A i, T B0V PBS BRI 1 k. AR BC i
BV BE A (2 /mL) .37 C R H 15 min, A PBS UL 3 K
S+ VR A v JRE L B — VR A M AR R B B R b A A B T AR
Yo b b W2 B2 B B T OO0 B T WA
BB/ LI TR 3 IR

1.3.5 Hoechst ¢ 8 K562 4iififi Hl Ara-C(5.0 pmol/T)4EH]
24 hJG 43 W AR A A A0 L o [ R IR [ ZE 20 min,
% PBS ¥E% 1 . H A Hoechst e (5 i % L %5 iR e (4
15 min, PBS ¥ % 3 W, BN PBS il 5 40 M 2 ik . 4 8% 40 i vk
BRI A LB SR CREL R ER 3K,

1.3.6 RT-PCR Z MR & UM 433647, Trizol £ H 40 fd 41
S RNA, RH] TaKaRa ) 52 %% 56 B0 F 5% 356 cDNA, )i

i TaKaRa f) SYBR I 7], PCR W & & Ky 10 pL, #2000 B
Wi TEAE ALY mRNA KF, 519y b3 A4 LAY 2 w24t
SIMFESI AL 1. ML GAPDH S H, H H KRN 5
GAPDH (¥ iy ¥ D% LU A8 27 B 1 S6 B AR X 2 3K o, 92 38
HE 3.

1.3.7 Western blot K562 # il il Ara-C(5.0 pmol/L)E ]
24 hJF .4 BICEE A 4L AN L TS PBS Yk 2 k. H RIPA & 4
AR AR I IR A .4 TR R I RIS . BCA 54
FE KPR EEA T LEEE . RIEGL T H 40 pg
TR EE (1 RE S 1T SDS-PAGE M ik, 68 & PVDF i, 500 i
sk 2R £ ) 2 b s, 20 I A B4R p38.p-p38 I B-Actin
1 s 1 000R BEHLIA .4 CHEF LA LA 1+ 2 000 F B B B AR
i A ALY AR IC AT B TBST #E3% 3 W. &K 10 min B T
JBd €2 5 R I 5 d S5 TR AR B A ECL L2 R OG . TE WG =8
17 X R gt vk I T /5 . 3B A > Quantity One 4%
PRERPT RIE T 3K,

1.3.8 HyEsiot K562 4l Ara-C(5. 0 pmol/L)fE ] 48
h G B A0 N, TR VTR IR T I E 4 30 min S5 . A
0.3% Triton X-100 R AL 2 10 min, PBS {3k 3 k. 7£ 37 C
WA N 5% 2 i £ 30 min J5 . 430 A — 4T LC3B
(1:200).4 CHFLKE, T 37 CHIE 1 h,PBS #yk 3 K,
FHMA 1+ 500 # BRI LL G 9 EAR e Il A4 A TeG(HA L), %
TRHEOEHE A 40 min; S5 MA PTAER] 1 min 5, PBS ik 3
Y EH T MBI R I LR 3

1.4 it g4ab it HoiE A SPSS 22. 0 A AT Geit a0 47 3
YR T s FOR . 2 B ECR R R Oy 22 0 41 1) T LA
FHLSD %, Pk P<C0.05 HERAGHITH#E XL,

2 # R

2.1 Ara-C il K562 408 5H  CCK-8 il 4 ity 38 78 10 h] 5
B Es . AW E R Ara-C(0. 625.1. 25,2, 5.5.0.7. 5 pmol/
L) 4b P K562 40T 24 h #0148 h J5 . 25 4L 4N ML Y 34 5 BA (2 32 3
T I 52 A A RO (LI 1D, Ko Ara-C (7.5
pmol/IDAEFH 24 b i, 290 i 184 5 0 4 38 5k 45, 93% +2. 47 %,
YEFI 48 h Bf 3k 66. 10% +4.50% .1 Ara-C 4E i K562 41 iy 48
ho i RO 3 5 pmol /L ZE 47

2.2 Ara-C BH#F K562 4005 W76 S W] AR LR Ara-C
(2.5.5.0 pmol/L)4b 3 K562 4 fifs 48 h J5 , FCM £ Il 45 5 i
IR Bl 25 4 BE A 38 s Ara-C(2.5.5. 0 pmol/L) 525 (4 %t IR 41
AL Go /Gy il G /M A 40 i bG 19 R A, 2% 57 A e it % 3 X
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(P<C0.05); Ara-C(2.5.5.0 pmol/1) 525 {4 %t I8 40 40 1t , S 141
A D L 494 i 22 5 A Gt L (P<<0.05), L3k 2,

80+ - 2h

~-48 h

60 4

HIFIZE (%)
8

20

T T T 1
0.00 1.25 2.50 3.75 5.00 6.25 7.50
Ara—c (umol/L)

B 1 Ara-C ¥t K562 £0 gy 3 55 30 %115 H

x2 Ara-C 3t K562 R BB M (T =s,n=3)

Ara-C(pmol /1) Go/Gy G,/M S

0 42.96+3.46 13.0243. 44 53.02+3.48
2.5 36.1141.97 7.293.71 56. 60=£2. 30
5.0 31.1642. 30 3.3623.23 65. 48=44. 00

2.3 AraCif5'e K62 Ui = AR W EE Y Ara-C(2. 5,
5.0 pmol/L) 4b¥E K562 4 il 48 h J& , FCM #y il 25 5 & 775
24l B ) 4G o 200 A R S0 R G 00 R T I R L L R
T34 R 5.09% 0. 87% .11, 00% &= 1. 76 % , H bt % e Ji#
Mok RO T R R, S A (R IR 4l (3. 18 &
0.52%) MLk - 22 T il 2% 5 L (P<<0. 05) ; i 389 I 1= 2 43 31
H75.78% +1.02% .18. 32% 2. 16 %, LI 2 Vi B (19 38 &5, e
W TR A 55 AR (1. 19% £0. 42%) M H L 22
SR Gt L (P<<0.05), L& 3,

x3 Ara-C 3¢ K562 A BAT-HI &M (z+s, %)

Ara-C(pmol/L) Fi g, 1A

0 3.18+0.52 1.1940. 42
2.5 5.09+0. 87 5.78+1.02
5.0 11.004+1.76 18.3242.16

2.4 Hoechst YA M 4N 1= Ara-C(5. 0 pmol/L) R
K562 4l 24 h J5 . ] Hoechst B¢ {4 57, 40 M #% i 30 5 £, J5i
VAR AL AZ AR R AN PR TSI O ELAN M K W (60 o
Beas o B2 40 i ek, UL Ara-C fiB 5 S5 K562 4 filg I 1=
(K 2>,

2 Hoechst & & £ il 28 A =

2.5 Ara-C %% K562 4ififl H 1 Ara-C(5. 0 pmol/L) 3 3
K562 4 24 hJ5 . FH Y WE RS Ut €4 J WL 48 20 JE PN 9 2 1 1 e
0L A G NI RBRTE B W MME . AraCiER )5, 54
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2.6 Ara-Cigmy g iEE BWHRN A FL  RT-PCR #4528 0
6 N, 5% A A . K562 4 ii 22 Ara-C(5. 0 pmol/L) 1
M 24 b5, BB SN (Atg3  Atgl 2 AR I h A2t A W]
T E W i 75 32 9 L BBl Atg5 . Atg7 ., Beclin-1,LC3A,LC3B ik
L ZERA G EE L (P<T0.05) , Hodr [ W G 5 5L Al Bee-
lin-1.LC3A . LC3B ik i A .

: €33 st

* B3 Arae

e e e %

LC3A LC3B Beclin-1 Ate3 Ated  Ate7 Atgl2

*: P<C0.05, 5% B4l .

4 RT-PCR#&W AraC ¥MEBEZERAMNRIE
8 o

AraC 0 25 5.0 pmol/L -5 = E332.5 punol L

pp38 i 2 23 5.0 molL
P
c

e - -
o

practin AN

p—p38 p38

* :P<C0. 05, 548 U0 B LA,
5 Western blot # il Ara-C 220 MAPK i@ &

B 6 RET R LC3B RRIE

2.7 Western blot £&il] Ara-C %f MAPK il f& 952 West-



FTRES 2017 %5 A% 46 A% 13 19

ern blot Z5 R A& 6 B 7w, 5% AL EL 4. K562 4 iB 4 Ara-C
(2.5.5.0 pmol/IDMEH 24 h J5. 545 (1%t BUCALAH LU, BE Wk &
B F i p38 RIB T W] B 25 5. SR T p-p38 KiKM Ara-C ¥R
B H RSB KU BT 2 RA G E L (P<T0.05), 3
Bl Ara-C BEWE MAPK {55 Ji i#%
2.8 fpyEutR LC3B MERE  5XTHE4] A K562 41 i
2 Ara-C(5.0 pmol/IDYEF 24 h 5, HM R T H 9 LC3B %k
F A AN b, B o AT L Ara-C AR IS . 40 8% HR Y LC3B
FIRHGIN VL] Ara-C BETE S 40 il A W (181 6) .
3 i it

I PR 52 BRAE B, Ara-C 765 p AR 3 FOR ) I BLIR 9T 2t
PR AL AN TR 1 9 388, b R R i Ara-C i £ 23 X AL A&
PRI ED , ARTRRA T CCK-8 A Ara-C %t A
ZLE MY K562 41 i 3% 58 19 52 . 45 R W] Ara-C BB A LM
il K562 401 43 41 , FL2 5 770 k02 WA A K B2 Ara-C XA
00375 40 b ) 358 L O N K I3 R o 19 Ara-C 2R B3 iy 7 44
PP IR G . Ara-C 2 mEnE BT 259, 58 BHLVE 40 i
JRBITE S W1, H 245 38 L BE 1k 40 2 DNA £ 8. A T BEL ¥ 40
Mg, FCM 253 SR Ara-C ml 4% K562 41 g J& 301 BH i 72
S, $2R Ara-C ] RE G 22 41 i J& 109 BEL 7 O 40 1 K562 41 i
.

8 L [ RO T A DG R T R 4 R B R
B HBLAMED . AMERE SN R A RREREY, 0]
VLS () (19 25 0 2547 Ry 55 i Jo 988 %) 26 R, L v o 400 e 0 8 L 35
B R T LT 2 I AR R RS IR T S DT T R R AR Solk
L7 IR 55 #0238 , 1 I R 200 B8 T 1 O 2 A7 76 T T 20 4 400 i 2
AR MMIBET . R T B Ara-C X (3 il 40 Mo [ 0 08 1
WISCFR B IE T W e A Y £, T BN 24 2 L 0 4 i o I TR
PR A MR £, RT-PCR 45 R 878 A W 5 4 3 [ (Beclin-1,
LC3A Fl LC3B) R A B T+ & IEMW T Ara-C REE T H 1ML 40
Mo A A W, Ara-C b AE A2 3 40 2 19 94 T . FCM 1 Hoechst
P L NBR LR 2N E LEU T Ara-C #8452 i
K562 4T AL R BR TR E M Ara-C 7] L)
P55 K562 4 5w, ] DLys S 40 M T2 TE W] Ara-C RE62
T3k R AR I K562 4N e b mE AR AR R T

M5 FiE R UH 2 2 B BA & RS MAPK &
SR B WG AT AR BhOR I Kk AR R R R b R PR AR
. ZEE 254 4 INKLVERK FI p38 1 1 1k /K - 6 % 4 2
AR E p38 I LTS AN A A T A SO R i &
D EEFE E) p38 X AN AJ LA IR A 40 M BE T A W B oG B T,
Western blot 523 iE B Ara-C B8 B8 240 g P 85 1R 1k p38 19K
L X UL Ara-C BB TG MAPK {55 %

LC3BEAMECHEEN, LA mE —ERE LR T 3%
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WEHEDT, SR R L K LC3B i, & Bl Ara-C BB
Hom LC3B g 3kik. 64 FCM Ml Hoechst 34 J0i B I
WML LU T Ara-C BEAE ML JE K562 40 i P4 7= . X
ULHA Ara-C BERSIE 1 B MR 2 5% K562 1M T,

25 LR s Ara-C 26 VR A1 68 06 10 i 1 10055 20 F0 38 7 . BEL i
A8 it JE) 4 075 0 T AL AT BE R 2 T MAPK {5508
B, PR AN e, AT 0 S 1 L9 0 A R S A B A

&% ik
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