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Apoptosis-inducing Effect of Fructus Trichosanthis in HL-60 Leukemic Cells
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—Abstract—

Many naturally occurring plant extracts are studied for their beneficial effects for health and
particularly on cancer. Apoptosis, or programmed cell death, occurs in both normal and
pathological conditions, including cancer. Dysregulation of apoptosis allows transformed cells to
continually and uninhibitedly enter the cell cycle, thus perpetuating the sequence of mutation,
genomic instability and, finally, oncogenesis. To investigate the apoptosis—inducing effect of
the extract of Fructus Trichosanthis (EFT) on leukemic HL-60 cells and its mechanism,
HL-60 cells in vitro in culture medium were given different doses of the extract. The
inhibitory rate of cells were measured by microculture tetrazolium assay, cell apoptotic rate
was detected by flow cytometry, morphology of cell apoptosis was observed by DAPI
fluorescence staining, and the activations of caspases and PARP were detected using Western
blotting analysis. The extract could activate the caspase—3 and caspase—8, induce PARP
cleavage, inhibit growth of HL-—80 cells, and cause apoptosis significantly, The suppression
was in dose—dependent manner. Marked morphological changes of cell apoptosis including
clearly by DAPI
fluorescence staining especially. These results will provide strong laboratory evidence of EFT
for clinical treatment of acute leukemia.

condensation of chromatin and nuclear fragmentation were observed
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t3te] caspase—9, caspase—3, PARP Z¥#A
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I #R R
LAY R A8

wj w2} (RPMI1640), antibiotic/antimycotic
2 Trypsin—~EDTA = Gibco/BRL (Grand Island,
NY, USA)ERH &, DAPI
(4',6~diamidino—2—phenyl—indole)¥ Molecular
Probe A} (Willow Creek Re., OR, USA)Z ¢
FRl8tz FBS (fetal bovine serum)i U.S.
Bio—Technologies AFZHE FUste] AHE3g
t}. Annexin V-FITCE BD Pharmingen A}I2%
B F48tgen procaspase—8, procaspase—9,
procaspase— 3%} PARP
(Poly—ADP—Ribose—Polymerase) ¥ B-—actin
3= Santa Cruz A} (Santa Cruz, CA, USA)Z
BH FYstd A}439 9. Sodium bicarbonate,
Pl (propidium iodide), NP—40 2 7|8 AdEL
Sigma A} (St. Louis, Missouri, USA)Z25-8 F

dated ALgEgTh 2T AEug 47 2 {2
= Falcon A} (Becton Dikinson, San Jose, CA,
USA)ZRE Fdstd A&3gld

2. AEw Y

A AL MEF (human promyelocytic
leukemia cell line, HL-60)Z ATCC (American
Tissue Culture Collection) 25 FU3td 10%
FBS,  antibiotic/antimycotic ~ (100  U/mL
penicillin, 25 pg/mL amphotericin D, 100 y
g/mlL  streptomycin) % 1.5%  sodium
bicarbonate?} Z7}¥ RPMI 1640 #ix o)A 95%
371, 5% C02, 717} $¥% 37 TY oj7lz
wdatglth MEE 10 cm #WFFAd 2 X 106
Mt =S 2~390 & W4 EFsho] wjIsg
23

2 A7 AME REES g3dsa ot
gy JOM TAdst] AHEESiTh A 100 g
3 32 FFF 0.9 LE Fovg Sep23d ¥
1 3778 RS 98 A3 B Ag
3,000 rpmell A 2087 YAEe 3 *‘v-%;ol,‘%
# B AF 272 Y wFUL v
NEE 32 dx7dAM A28 04& DMSOd %
of A3t

A

MEF FE£59 98 HL-60 AEFY HE
AMEEES MTT (2-14,5—dimethylthiazol—2~yl]
—2,5~diphenyltetrazolium bromide) %H& o]&
ste] £A8Hgch H718HH, HL-60 AEFE
-4 Zdojed] 9% 1 X 104 Wt HEE see
ding®t oh& L FAE 24 A2 A& 50 pg/
mlo] HES MTTE #Avtstd 2~4A12F < ¥
SAAY. MTTS BSHATEFE 444 2y
E44 formazang 0.1% SDS ROz £33}
o 595 nm ZFNA FF=E A 2T
3 vjEste WEE (%)E EASACH

5. Western Blotting
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¥3d" AHEE PBS (phosphate—buffered
saline) 2.2 AAE oS HE 3489 (50 mM
Tris, pH 8.0, 110 mM NaCl, 5 mM EDTA, 1%
Triton X—100, PMSF 100 ug/mL)2& $EA|Z
e f4igdsted dHdS d90 Bradford ¥
A e ojgstel AHE ohF 60 pgd sk
Z8o] sample buffer (125 mM Tris pH 6.8,
4% SDS 20% glycerol, 10%
2-mercaptoethanol) E§3 th3 100ToA 5¢
¢ gty B WS SR WAd
Gl AL 12% acrylamide geldd A7gEE
e g nitrocellulose membrane
(Amersharm Pharmacia AH22 AHYA7L 5%
skim milk/TBS—TE A& 1A]zk & whg
AA  HEolHed  gANtEE  dAAZT
Procaspase—8, —9, —3, PARP % B-actin 9
gt 14 34 (primary antibody)E 3% skim
milk/TBS—TAlA 15100008 8434
membraned} A2olA 1A1ZF 308 Ft wHAl
7l A#EE o9& anti-mouse or goat IgG
conjugated Horseradish peroxidase ©lzF %)
(secondary antibody)E 1% skim milk/TBS—T
oA 1:50000.2 3A8to] membraned A}2o]
A 1A B BEAIT TBS-T2 A3E o
€ ECL  reagent (ECL,  Amersham,
Buckinghamshire, England)& 243
X~ray filmo] Z3A718 $H22 2As5i.

&

6. DAPIE o] 43 AX & ¢

HL-60 NXE& 9 F 2 x 105 /W7t H&%
AZstd 24—9o seeding® ch¥ 10% FBS7}
¥ &%l RPMI 1640 w4 & o]&3fo g3t
24 AN B¢ AF A F Cytospin
(Cytospin2, SHANDON)& ¢]&slo] &glols
Zetrd HEE BAAZD 3.5% formaldehyde
2 1A o} PBSE AF&n DAPIE Agst
of A4 102 5 Yt E49 HE
£ oA PBSZ A& O FFATEE o83}
o ZAEH (PALM,

Technologies, Bernried, Germany).
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98] Annexin V-FITC/PI €& 3 t&

AX ENYE AME3gt 7]8HE, HL-60

EHDE F=d2 AT F AT B¢
ke}

o 2
£ X

& 3 AEZE TAST AFE U4 80% dg
1A Fct AL A Annexin V-FITC %
PIZ2 gAg og HFAZ E47]  (Flow
cytometer, FACS Vantage, BD)& o|&3lo] £
Aekgith

tlo o2

bu

8. DNA 4% ¥4

HL-60 X3 (1 x 106 cells/mL)E #=
sto] 24A12F F<F WG F 1000 rpmoA 3%
Zol 943 o}g PBSE MA 3t} X nuclei
lysis solution {Promega, Medison, WI, USA)&
Al o 308 B Ao LAt £8A
7t} oyle] gyl FHgAg Fohd ¥ 4T,
13,000 rpmolAM 108 B¢ 438 & £9€
4%9& #Hsta phenol—chloroform(1:1, v/v)&
£ DNA AAAKE AF dasd FFY
isopropanold 713le] DNAE A7, 433
o] DNAZ 2071 70% EtOHE MAHF v} 6
5ToA 147+ %9 rehydrationAlZith 10ugd
#3to] agarose A oA 100VE H7I9F &
¥ EtBr2 gAste it

9. BAEN

A8 ZAAdE mean £ SD.E XA o
$o)A AL student's t—testd] 4F%ed p
#to] 0.01 ofalel AW Foigo) g ALE 3}
g
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HL-60 M X 24 AZF Mg g MTT ¥y
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Fig. 1. Effects of EFT on the viability of HL-60

cells, The cells were cultured for 24 h in the

presence of EFT at indicated
The viability was measured by

absence or
concentrations.
determining reduced MTT content. Values are the
mean * S.E. of duplicate determinations from three
separated experiments,
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EFTAl o8 MT=4 f37} AEmate} @7
b geA ZAEgYh 15 pg/mle) EFTE 12
A AT g HEE DAPIZ At HE
3o ¥ss BEs

Fig. 2Ad) B¢ Z7#¢ gZo] EFTE A

oA METALY ZAE Hole HXY smt3)s}
#25A}. Fig. 2Bl B Ads AX oA
T2€ DNAY £d 4¥ & THd AEXIAE
ANE Ao2, DNA £do] EFTE Agg o
A AEAY. og ZAZFE EFTY 9% A
¥54o] EFTY HxuAl ade #4771 &S
4 5 AN
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Fig. 2. Apoptotic effects of EFT in HL-60 cells.
{A) The cells were incubated for 12 h with either
PBS or EFT at 15 ug/mL, and stained with DAPIL
Apoptotic nuclei (arrow head) were examined under
a fluorescence microscope. (B) The cells were
incubated for 12 h with either PBS or EFT at
indicated concentrations, and genomic DNA was
isolated for examining DNA fragments. Similar

results were observed in three  separated

experiments.
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Fig. 3. Determination of EFT—induced apoptosis in

HL-60 cells. The cells were incubated for 12 h
with either PBS or ERD at indicated concentrations,
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and stained with FITC—Annexin—V antibody, a
marker of apoptosis. The percentage of apoptotic
cells was determined by using FACS. Values are
the mean + S.E. of duplicate determinations from
three separated experiments.
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EFTY MaEIA dAYUFES zAME] 3]
AL Al FRA] BA9Q caspase—8 ¥ caspase—9
g4 9 AEZnA A8 A4 caspase—3Y A
& ZARBIG Y T8 AEIAL A8 3ie 2
of 98 EdHE= PARPY €4 & 2AMsAh

z} §49 HTHE oF FAU AAF 2
712 doH9A 84858 &, 4 &

o vy o ZaE o] §49 %"‘3% 94 o g
t} o] AgoA METAIE FEEA

gegol i #AE
¥% 15 pg/mL¥ 20 ug/m
o] A& Western blot ¥
Fig. 49 X A#fe Zo] EFTE caspase-9,
caspase—3 22|31 PARP At £AME ME1A}
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Fig. 4. Apoptotic mechanisms of the action of EFT
in HL-60 cells.
with either PBS or ESL at indicated concentrations.
Each protein expression was determined by Western

The cells were treated for 12 &

blot. Similar results were observed in three
separated experiments.
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