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Effects of cholesterol inhibitor lovastatin on the expression of caspase-3 in HL-60 cells
ZHANG Xue-lings MI Man-tian's LI Deng-song”, ZHANG Qian-yong's WEI Na', YANG Zhi-xiang's LANG Hai-bin' (
'Department of Nutrition and Food Hygiene, College of Preventive Medicine, Third Military Medical University, Chongging 400038; ZInstitute of Mili-
tary Medicine, Lanzhou Military Area Command, Lanzhou 730020 China)

Abstract: Objective To study the effects of lovastatin (LOV) on the expression of caspase-3 in HL-60 cells
and the possible molecular mechanisms of proliferation and apoptosis in HL-60 cells. Methods After treatment with
IOV at the dosages of 4, 8, 16 MPmol/L for 1—4 d, the cellular proliferation capacity was observed by MTT and
growth curve assay. The cell cycle distribution and the apoptotic rate were measured by flow cytometty (FCM). The
cell apoptosis was measured by DNA ladder assay. The expression of caspase-3 mRNA was analyzed by RT-PCR. The
potein expression of caspase-3 was analyzed by Western blotting. Results Lovastatin could inhibit the proliferation
of HL-60 cells and arrest HL-60 cells in the Go/G 1 phase of cell ¢ycle, resulting in increased apoptotic rate and ap-
pearance of the DNA ladders in 10V-weated cells. The protein expression of caspase-3 was up-regulated in HL-60
cells treated with LOV, but no obvious change of the expression of caspase-3 mRNA was found. The effects of LOV
were in dose- and time-dependent manners. Condusion  Lovastatin could inhibit cell gowth, induce apoptosis,
and up-regulate the potein expression of caspase-3, which may play an important role in cell apoptosis induced by
I0V.
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Tab 1 Effects of LOV on the proliferation of HL-60 cells (x ==s, n=3) j50\% HI-60 caspase-3 s -

Cell number (X 105)

Group
1d 2d 3d 4d
Control 2.28+0. 18 4.64+0. 14 8. 50+0. 36 15.9+0.98
1OV 4 "mol/ L. 1.98+0. 07 3.94+0.08 " 5 12+0. 17" 4.5040.26 "
LOV 8 #mol/ L 1.7440.03 " 3.18+0.18 ™ 2.70+0.20 ** 1. 50+0. 16 ™"
1OV 16 mol/ L. 1.63+0. 13" 1.80+0.08 ™ 1.45+0. 11" 0. 5040. 06 **
*, P<0.0l, **; P<0.00l vs control
2 MIT LOV  HL-60 (x*s, n=3)

Tab 2 Effects of LOV on the proliferation capacity of HL-60 cells
by MTT (x =5, n=3)

Group A3
Control 0.99140.135
10V 4 tmol/ T, 0.6614-0.006 *
1OV 8 tmol/ 1, 0.45840.061 "
1OV 16 tmol/ L. 0.4334-0.018 *

*, P<<0.0l, vs control
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Tab 3 Effects of LOV on the distribution of cell cycles and apop tosis
of HL-60 cells

Distribution of cell gycles( %)

Graup e S oM Apoptotic rate( %)

Control (2 d 31. 85 53.21 14.94 0

LOV 4 “mol/ L 35. 71 50. 23 14.06 2.18

LOV 8 “mol/ L 38. 92 49. 85 11.23 7.35

LOV 16 Mmol/ L 51. 26 40. 55 8.19 16.99
Control (3 d) 32.78 52.90 14.32 0

LOV 4 Fmol/L 42.02 48. 00 9.9 6.83

LOV 8 #mol/L 53. 14 4. 85 4.01 30.9

LOV 16 #mol/ L 59. 71 40. 29 0 39.91
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Fig1 DNA ladder assay in HL-60 cells after treatment with LOV for 2 d
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1: Control; 2: Treatment group with 4 #mol/ L. LOV; 3. Treatment group
with 8 #mol/ L. LOV; 4: Treatment groupwith 16 #mol/ L. LOV
2 LoV HL-60
Fig 2 The protein expression of caspase-3 in HL-60 cells after
treatment with LOV for 3 d

3 d caspase 3

3
(statins ) 20 0
. , 10
— A
(HMG-CoA) s



1856

. Jones LoV
A172  U87-MG, )
DNA . Dimitoulakos "
AML LOV ) 20
Pmol/ L LOV 48 h AML
. Perez !9 , HL-60 lo-
vastatin s -
. LOV .
[7~9]
HL-60 , 4.8.16
Pmol/L 3 LOV , .
MTT. .DNA » HMG-
CoA LOV HL-60 )
Go/G1 s ’
. HMG-CoA
MVA ,
(FPP) 18 I8 (GGPP)
(caspase) Lo Caspase
() caspase
14 caspase ) caspase
(L1, caspase-3
caspase
, caspase
(' caspase-8 ) )
(el LOV caspase-3
HL-60 , LOV 1~3

26
d, , LOV  HI-60 caspase-3 mRNA
) caspase3 ,
. , LOV caspase-
3 . Wang 3 ov caspase-3
,  caspase3 (AC-DE-
VD-CHO  Z-VAD-FMK) caspase DNA
. » caspase-3  LOV HL-60
, caspase 3
LOV HL-60 .

[1] Dimitroulakos J, Nohynek D, Backway K L efal. Increased sensitivity of
acute myeloid leukemias to lovastatir-induced apopbosis: A potential thera-
peutic approadi J| . Blood, 1999, 93(4). 1308— 1318.

[2] Jones KD, Couldwell W T, Hinton D R, & al. Lovadatin induces growth
inhibition and apoptosis in human malignant glioma celly J] . Biochen Bio-
phys Res Commun, 1994, 205(3). 1681— 1687.

[3] Wang I K Lin-Shiau S'Y, Lin J K. Induction of apoptosis by lovasatin
through activation of caspase-3 and DNase 11 in leukaemia HI-60 celly J] .
Phamacol Toxicol, 2000, 86(2). 8—91.

(4 , , . DNA

~-NP40 []. , 2000 16(3). 228— 231.

[5] Donoglue S, Baden H'S, Lauder I, ef al. Immunohistochanical localiza-
tion of caspase-3 corelates with clinical outcome in B-cell diffuse large-cell
lymphomd J] . Cancer Res, 199, 59(20): 5386— 5391.

[6] PerezSah D, Mollinedo F. Inhibiton of isoprenoid biosynthesis induces
apopbsis in human promyelogytic HL-60 celly J] . Biochem Biophys Res
Commun, 1994 199(3). 1200— 1215.

[7] Macaulay R J, Wang W, Dimitroulakos J, ef al. Lovastatin-induced apop-
tosis of human medulbblagoma cell lines in vitro[ J] . J Neurooncol, 1999,
20D, 1—11.

[8 Pak C. Leel, Kang W K. Lovastatirinduced E2F-1 modulation and its
effect on prostate cancer cell death[ J] . Carcinogenesis, 2001, 22(10):
1727 1731.

[9] RubinsJ B Greatens T, Kratke R A, et al. lovastatin induces apopbosis
in malignant mesothelioma cells[ J] . Am J Respir Cnt Care Med, 1998,
157(5 Pt D: 1616~ 1622.

[10] Marcelli M, Cunningham G R, Haidacher S J, ef al. Caspase-7 is acti-

vated during lovadatin induced apoptosis of the prostate cancer cell line
LN- Cap[ J] . Cancer Res, 198, 58(1). 76—83.

[11] Wolf BB, Green D R. Suicidal tendencies: apoptotic cell death by cas
pase family proteinases[ J] . J Biol Chem, 1999, 274(29). 20049—
20052

[12] Green D R. Apopiotic pathways: the roads to ruin[ J] . Cell, 1998, 94
(6): 695 698.

[13] Stemicke H R, Jurgensmeier JM, Shin H et al. Pro-caspase-3 is ama-
jor physiobgic target of caspase-8[ J] . J Biol Chem 1998 273(42).
27084— 27090.

(g e



