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Objectives : Hedyotis diffusa has been used as an anticancer agent for several decades in oriental
medicine. We test whether the methanol extract of the herb affects transcriptional

activation factors including NF-4B and AP-1.

Methods :

1. HL-60 cells were treated with various concentrations(from 200 to 50ug/ml) of methanol extract and
H,0 extract(200ug/ml) of hedyotis diffusa. After 48h later, the cells were tested for viability by
MTT assay.

2. The HL-60 cells were treated with 200¢g/ml of methanol extract for the indicated periods. First.
Nuclear extracts were 1solated and incubated with ollgonucleotlde probe of NF-«B and AP-1.
Second. Nuclear extracts were isolated and reacted with p30, p65, c-rel pan-Jun, c-Jun, JunB, JunD
antibody on ice for 30min. Finally The cell lysates were prepared and analyzed by western blotting

using anti-Fas, anti-FasL and anti-p53 antibody.
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Results :

1. The methanol extract decreases the viability of human lymphoid origin leukemia HL-60 cells in a
dose-dependent manner.

2. NF-¢B is rapidly activated by the addition of the methanol extract, reaches a peak at 30min and
gradually retums to resting level. We confirm that NF-«B is a heterodimer mainly composed of p65
subunit with c-Rel.

3. Transcriptional activation of AP-1 is detected at 30min and reaches a maximum at lhr after
stimulation of the cells with the methanol extract. AP-1 is mainly composed with Jun-D and
partially Jun-B proteins.

4. the methanol extract of Hedyotis diffusa induces the expression of Fas, Fas ligand and pS53 proteins

of HL-60 cells in a time dependent fashion.

Conclusions : These results suggest that the methanol extract of Hedyotis diffusa exerts anticancer

effects to induce the death of human leukemic HL-60 cells via activation of

transcriptional factors such as NF-«B and AP-1, increase in expression of Fas mediated

signalling proteins, and induction of tumor suppressor gene, p53.

Key words : Hedyotis diffusa, NF-&B, AP-1, Fas, FasL, p33.
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T A F Yol e Y o2 EMSA
& Ayt

(4) Western blotting

Bk HL-60 Al o] FA| & A28 LA A
H Zof Ml EE A F 8k, cold Hank’s balanced

salt solution(HBSS)Z 23] M &slgct d-& A
¥ & RIPA £94(S0mM HEPES pH 7.4, 150mM
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Fig. 1. The Effects of hedyotis diffusa extracts on
the viability of HL-60 cells in a dose
dependent manner. HL-60 cells were treated
with various concentrations(from 200 to 50x
g/ml) of methano!l extract and H,0
extract(200ug/ml) of hedyotis diffusa. After
48h later, the cells were tested for viability
by MTT assay. The data represented mean
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Fig. 2. Methanol extract of Hedyotis diffusa induced
the transcriptional activation of NF-«B in
HL-60 in a time dependent manner. The HL-

- 60 cells were treated with 200¢g/ml of
methanol extract for the indicated periods.
Nuclear extracts were isolated and incubated
with oligonucleotide probe of NF-«B.
Transcriptional activation of NF-«B was
assessed by using electrophoretic mobility
shift assay and visualized by PhosphorImage
analyzer(Fuji Co, Japan).
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Fig. 3. Methanol extract of Hedyotis diffusa were
also examined for NF-¢B binding activity in
the absence or presence of polyclonal antisera
against the NF-4B subunits p50, p65, and c-
rel. Normal IgG was used a control. The
arrows indicate the protein-DNA complexes.
The HL-60 cells were treated with 200ug/mi
of methanol extract for the indicated periods.
Nuclear extracts were isolated and reacted
with p50, p635, c-rel antibody on ice for
30min. Then, samples were incubated with
oligonucleotide probe of NF-# B.
Transcriptional activation of NF-«B was
assessed by using electrophoretic mobility
shift assay and visualized by Phosphorlmage
analyzer(Fuji Co, Japan).

4, BTEERE HHHO0| BMmFEHEK &
M HL-609] HALEMOIXt
(transcriptional activator)
AP-1 24380l olxl= &

Transcriptional activatingQl AP-1& A X9 =
2] (proliferation), & & (differentiation). ¥ &

(transformation)®} Z+-& M XA 24 I
5o} olo}h. waba HL-60 SA Eo] M EZ Lo
E B8yl g Aol st g4oq4R
& ZAEHTH APl AAIAY] gAdRE
gA37] Yo flEEEE) Uﬂ"&—% F2E
o] ook Mzt Fol Hald AXES

o} nuclear extract?H-& A& & electrophoretic
mobility shift assay(EMSA) ¥ 0 2 AP-1 &4]
< ZASIATHFig. 4). AP-1 AR EA4
< F2E A F 308 ojv] A3t A9
HAen 123 Hn 4 & B9FUAa o
F 321 F74x g4 FAEHGI} 64 &
FEE AA 3] rasitrt 2413 T e §4
8] BAIALS] g4 & BolA) gkdrh(Fig 4).

Time (h) [’ os 1 3 & o 12

%uuuwu

@« - @ o W W

Fig. 4. Methano! extract of Hedyotis diffusa induced
the transcriptional activation of AP-1 in HL-
60 in a time dependent manner. The HL-60
cells were treated with 200ug/ml of methanol
extract for the indicated periods. Nuclear
extracts were isolated and incubated with
oligonucleotide probe of  AP-1.
Transcriptional activation of AP-1 was
assessed by using electrophoretic mobility
shift assay and visualized by Phosphorimage
analyzer(Fuji Co, Japan):
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Fig. 5. Methanol extract of Hedyotis diffusa were
also examined for AP-1 binding activity in
the absence or presence of polyclonal antisera
against the AP-1 subunits such as pan-Jun, c-
Jun, JunB and JunD. Normal IgG was used a
control. The arrows indicate the protein-DNA
complexes. The HL-60 cells were treated
with 200ug/ml of methanol extract for the
indicated periods. Nuclear extracts were
isolated and reacted with pan-Jun, c-Jun,
JunB, and JunD antibody on ice for 30min.
Then, samples were incubated with
oligonucleotide  probe of AP-1.
Transcriptional activation of AP-1 was
assessed by using electrophoretic mobility
shift assay and visualized by Phosphorlmage
analyzer(Fuji Co, Japan).

6. BTEEFE Mol S BmFS
R WHKE HL-60 2AMIEIAIA|
Fas CHfZEol 4 Histo| Ojx=
-7

Fast FasLol] 2oz Ao nALE
SuAlZic s ga A M Zote] gl Ao,
Fas¥ UV imradiation, ¥Fe)3] A 2z}, wild-type
pS3, AAbaZ(hypoxia)el] &JsjA TEE o] A
g geid Ao gdekdq & dgodAe
BREGEE WSS F2E 93 HL-60 &A
T MEFZA] o2& Fase] 2P oH
g& weA AT o) E A8 v gH
HL-60 A Eo| &L &EL AT AT F
d A F AXE ETIT F X A(cell
ddn. o * AA9E
nitrocellulose membrane4t 2.2 0] E 352 A3
X Fas @ FasLo] t] 3+ 3t & Al8-3l] western
blotting2 A] 8 3} t}. Fas el A & okx) A2
12A12t3E) MA3) F71E 0] S en 30
ARG E A 2Tl Betd 250 F =
Z7t5 o] Ye}kth(Fig. 6). 18] 11 FasL @43

< %A X 6AITHEE ofn] A3 FItge)
gAdHAon RA LA g h2Fol ¥

lysate)&

Time(®) 0 6 12 18 24 30

Fig. 6. Methanol extract of Hedvoris diffusa induced
the expression of Fas in a time dependent
manner. The HL-60 cells were treated with
2004 ¢g/ml of methano!l extract for the
indicated periods. The cell lysates were
prepared and analyzed by western blotting
using anti-Fas antibody.
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Fig. 7. Methanol extract of Hedyotis diffusa induced
the expression of FasL in a time dependent
manner. The HL-60 cells were treated with
200p g/ml of methanol extract for the
indicated periods. The cell lysates were
prepared and analyzed by western blotting
using anti-FasL antibody.
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Fig. 8. Methanol extract of Hedyotis diffusa induced
the expression of p53 in a time dependent
manner. The HL-60 cells were treated with
200u g/ml of methanol extract for the
indicated periods. The cell lysates were
prepared and analyzed by western blotting
using anti-p53 antibody.
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