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Promotion of apoptosis in leukemia K562 cells by natural plant-derived antimi-
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Abstract In this study, the leukemia K562 cell line was used as a model to elucidate the anticancer effects and
preliminary mechanisms of PAMs. MTT assay showed that PAMs could cause cytotoxicities in K562 cells in dose-
and time-dependent manners. AO-EB, Annexin-FITC/PI staining showed that the killing effects of PAMs in K562
cells were related to apoptosis, which was further confirmed by the following molecular and enzymatic assay. The
mRNA levels of pro-apoptotic genes caspase-3, caspase-9 and bax were remarkably increased while the anti-apop-
totic gene bcl-2 was significantly decreased determined by fluorescent quantitative PCR. Western blotting
disclosed that PAMs could up-regulate caspase-3 and down-regulate anti-apoptotic survivin protein expres-
sion. The latter was also consistent with the results that PAMs could increase the enzymatic activities of both
caspase-3 and caspase-9. All these results suggested that PAMs could effectively inhibit the proliferation of K562
cells and the mechanisms may be closely related to apoptosis induction. The work provides evidence basis for
PAMs to be potentially developed as anti-cancer leukemia Chinese medicine.
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Table 1 Sequences and characteristics of primers used in FQ-PCR

Targeted genes Primer sequence(5' to 3") T,/°C

caspase-3 F:TGGTTCATCCAGTCGCTTTG 58
R:TTCTGTTGCCACCTTTCGG

caspase-9 F:CGAACTAACAGGCAAGCAGC 60
R:CACCGACATCACCAAATCCTC

bax F:TGGCAGCTGACATGTTTTCTGAC 60
R:TCACCCAACCACCCTGGTCTT

bel-2 F: TTTGAGTTCGGTGGGGTCAT 60
R:TGACTTCACTTGTGGCCCAG

B-actin F:CGGGAAATCGTGCGTGAC 60

R:CAGGAAGGAAGGCTGGAAG
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PVDF JEr84% 5% GRS U5 H £ 1A 1 h, 23 T 35 5
U caspase-3 survivin F L s BEHUIR 4 CHFH K,
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Figure 1 Inhibition and killing effects of the natural plant antimicrobial solution( PAMs)to K562 cells
A :Morphological changes after treated with different concentrations of PAMs at 24 h and 48 h respectively under an inverted light microscope( x 100) ;

B :Inhibition of PAMs to K562 cells determined by MTT (x +s,n=3)
*P<0.05,**P<0.01 vs control group
3.2 PAMs xt K562 m ft 42 %95 s 69 % oh

TR B NE £R V5 TV I 2 I 20 0 1 R ) T
fobn . IRIEWEAR 5T B S 00 () 25 SR T I, 55 %) RE
FHEL , PAMSs 4b 3 21 35 g Al 42 7% T2 1 RE ) B AR, 3%
P A T 8 H D TR AR/ (A HT K TR o
PAMs 1EH] K562 4fifit 48 h, JL-F-F& A 34 I5 1) 7
AL ILE 2,

Figure 2 Colony formation of K562 cells after treated with PAMs
( x100)
A :Control;B:3% PAMs for 24 h;C:3% PAMs for 48 h

3.3 PAMs 422 5 K562 fap iy & F R

T HRGE PAMs b B X K562 41 fifd 1 7 F AL
il , AB R B ek FH AO/EB 55 XU 7 1 WL %% 4
MBS . AO 1] 335 35 5 20 JfL A5, o 4 e A Y
BN EB LRI i i A 1% 20 MRS £ 4 P A%
BRI, 25 PAMs fERG ) K562 4iiffl 5

XFHRALAH LG, B M A5 2 R AR T R F R
o RALBER AN S RE , 2205 i A ek A,
LB — I ER B , RN 20 R 4 58 B, AR
PRBII ST e R, R/NEAREL I — 5 11 PAMs Ak
PRS0 AT AR ) BEA B A, A% e (0 o 1
fELrt, IF B AR e B 2Rk, BoA A iy o
FHIE, I HBEH PAMs 4 HII (8] (38 i, HA 08 =
FHAE A A R H dg i i 22, WLIEL 3

Figure 3 AO/EB staining of K562 cells treated with 3% PAMs
( x200)
A Control ;B:24 h-treatment ; ;C:48 h-treatment

3.4 RN fmpe KK PAMs 3t K562 28 it /A T 49
Y

T B BE PAMs Xf K562 41t 1 & 4 1
FH TS 55 40 M T2 AR O, A I8 0 4% 20 48 i 30 £ 7
Annexin V/PI X3, 38 3 7 28 40 i AR JE 47 46 90,
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Figure 4 Effects of different concentrations of PAMs on apoptosis of K562 cells

A : Quantitative determination of apoptosis of K562 cells by flow cytometry (FCM) ;B Apoptosis rate of K562 cells after treated with different concen-

trations of PAMs at 24 h and 48 h respectively (x £s,n=3)
*P<0.05,"* P <0.01 vs control group
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Figure 5 Effects of PAMs treatment on the expressions of different genes and proteins in K562 cells(x +s,n=3)
A; Correlative gene expression detected by FQ-PCR in K562 cells treated with 3% PAMs; B : Western blots of total cell protein extracts from K562 cells

treated with or without PAMs;C; Quantification of protein expression in cells treated with 3% PAMs relative to control cells; D: Enzyme activities of

caspase-3 and caspase-9
*P<0.05," " P<0.01 vs control group
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