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Down-regulation of COX-2 and hTERT Expression by Healthful
Decoction Utilizing Phellinus Linteus in Human Lung Carcinoma Cells
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The objective of the present study was to investigate the effects of aqueous extract from the healthful decoction
utilizing Phellinus linteus (HDPL) on the growth of human lung carcinoma A549 cells. HDPL treatment declined the cell
viability of A549 cells in a concentration-dependent manner and the anti-proliferative effects by HDPL treatment were
associated with morphological changes such as membrane shrinking and cell rounding up. HDPL treatment did not
affect the distribution of the cell cycle. Western blot analysis and RT-PCT data revealed that the levels of tumor
suppressor p53 and cyclin-dependent kinase inhibitor p21WAF1/CIP1 in HDPL-treated A549 cells were remained
unchanged. However, HDPL treatment inhibited the expression of cyclooxygenase-2 (COX-2) mRNA and protein in a
concentration-dependent fashion. Additionally, the expression of human telomerase reverse transcriptase (hTERT), a
main determinant of the telomerase enzymatic activity, was progressively down-regulated by HDPL treatment. Taken
together, these findings suggest that HDPL-induced inhibition of human lung cancer cell proliferation is associated with
the inhibition of several major growth regulatory gene products, such as COX-2 and hTERT, and HDPL may have
therapeutic potential in human lung cancer.
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Table 1. The Composition of healthful decoction utilizing Phellinus
linteus (HDPL)

story Mok 22Hg)
A A Phellinus linteus 4
SEHA Agaricus blazei Murill 4
o & Ginseng Radix 4
L Atractylodis Rhizoma Alba 4
MEH Poria 4
& = Glycyrrhizae Radix 4
=g Rehmanniae Radix Preparat 4
SN RLOf Paeoniae Radix Alba 4
= Cnidii Rhizoma 4
g 7 Angelicae Gigantis Radix 4
= 7 Astragali Radix 4
2 A Ciniamomi Cortex 4
07 Schizandrae Fructus 4
WHES Liriopis Tuber 8
oz Zingiberis Rhizoma 4
IS ZiZvohi Jujubae Fructus 4
E 68 g

3. MTT assayoll Ot M HAAA ZA}
A EHR 96 well plateo] 2 x 1070/ mE 3|45 QM E
=185 8e), HHX]E 100 pt/well2 EF35}a1 24417 S0 ¢FE 5}
Al thg HDPL £&E2 iAol 3]4slo] Aeler & shsiRl
ch 7207 & Wi E AASHL tetrazolium bromide salt (MTT,
Sigma Chemical Co., St. Louis, MO, USA) A|2}E 0.5 mg/ml &
T2 34510 200 pe BFGIIL 3A1HEQH sHABIATE. wigtol
B g MIT A& AASHKL dimethylsulfoxide (DMSO,
Sigma)Z 100 wA 2535l wello] YHF formazing BT =
¢! & ELISA reader (Molecular Devices, Sunnyvale, CA, USA)
2 540 nmoliA EBEE EHoINCE S 27 Al Ha 613
om, ol thet BT EF QAFE Sigma Plot 40 TEIW
(SPSS Ins)22 T3t

4. Flow cytometryE O[E3h Al ZF7] £

UMY M ZF7] EFE ol mjAl= HDPLY gakg &o
H7] flsto] Z4 W HDPLO] gHael shA|ojA Ak QI 2ES
PBSE FA] H AojUi, ZFNH (70 % ethyl alcohol, 0.5 %
Tween 202 H7I510] 4 Tolldl LEAIZ) %, siklo] SojHo,
2 Zeehks 8FE29 DNA intercalating dye propidium
iodide (PI, concentration, 50 yg/mf; Sigma)}t 10 kunit®] RNase
(Sigma)E AMTIGHL 4 TollA] 1A7FSQ HABIRTE ol & THA|
PBSE F H Mol Z, nylon meshE M ZE SN OF EE)
Al7] % DNA flow cytometry (Becton Dickinson, San Jose, CA,
USAYoll HE8Al7H &S0 whE histogramE ModiFit LT
(Becton Dickinson) Z2 10 F4GINT
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Zlo| By, M718E 2 Western blotting

Holl #5l] T4} W HDPLo} X218 i X|ollA] Rigt

HZEE lysis bufferZ E81¢r &, THA BRI ZE MZ W 2R}

£& EoAYl & S0 Al S SDS-polyacrylamide gel
NGECE EESIPCY. BelE YA e 183 acrylamide

gelZ nitrocellulose membrane (Schleicher and Schuell, Keene,
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3 # - olgEl - 8] - Hge - olayd - A

NH, USA)S.E electroblottingol] Q8 HolA17] &, 10 % skim
milkE 876 PBS-T (0.1 % Tween 20 in PBS)oll 4 CollA] 14]
7} o]} nligkeiiA] H1Eo|EQ ZEoll thgh blockings 4

AlGIATh J2)5 EX g Rl 22 membraneo]] A&
AlA 2 A B S Y271 F, PBS- TE Aol 8 A

ol tigk olxt & ECL (Enhanced Chemi
Luminoesence) &% (Amersham Life Science Corp., Arlington
Heights, IL, USA)E BEA|Z] T} Xoray filmol] ZFEAAH EF
HHIZIO] okg BAMGINTE 2 Ao AlgE TAES Santa
Cruz Biotechnology Inc. (Santa Cruz, CA, USA) ¥ Calbiochem
(Cambridge, MA, USA)ofl4] T¢I5I 0, olAt S Z AFRH

horseradish peroxidase-labeled

Ol ThZE
2k

o}
or

O
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donkey anti-rabbit
immunoglobulin % peroxidase-labeled sheep anti-mouse
immunoglobulin® Amersham Corp. (Arlington Heights, IL,

USA)oIA] TRI5ist

6. Reverse transcriptase-polymerase chain reaction (RT-PCR) £4]

ST 2ol FTHIE UHMEE HHE2E RNAzol
B(TEL-TEST, Inc., Texas, USA)Z 0] &5} total RNAZ 2|5}

. 221 RNAS BT %, Choi et al"9] ol E310]
oligo dT primer2} AMV reverse transcriptaseE O] &3} 2 ug
©] RNAOIA] ss cDNAE 4 3I%EE 0] cDNAE templateT A}
251 B i FHXAE polymerase chain reaction (PCR) &
HOZ ZEZF|GrHTable 2). ojul  housekeeping FAAIQ]
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) /A AME:
internal controlZ2 AFESIHT}. Zt PCR AIEEES
gelg 0|25l A71HESHL ethidium bromide (EtBr, Sigma) 2
HASH & UV Sl ERI5KITE

% agarose

Table 2. Sequences of primer used for RT-PCR

Sequence
hTERT1 Sence 5:-AGC-CAG-TCT»CAC-CTT-CAA—CCB'
Antisence  5-GTT-CTT-CCA-AAC-TTG-CTG-ATGS
TEp-12 Sence 5:—TCA<AGC—CAA‘ACC—TGA~ATC-TGA~G-3:
Antisence  5-CCC-CGA-GTG-AAT-CTT-TCT-ACG-C-3
Sence 5-TCT-AAC-CCT-AAC-TGA-GAA-GGG-CGT-AG-3'

hiRs Antisence  5-GTT-TGC-TCT-AGA-ATG-AAC-GGT-GGA-AGS'
cmyc Sence 5V-AAG-ACT>CCA'GCG-CCT TCT-CTC- 3¥
Antisence  5-GTT-TTC-CAA-CTC-CGG-GAT-CTG-3
Sp-t Sence 5:»ACA*GGT-GAG-VTT-GAC-CTC-AC*C%’
Antisence  5-GTT-GGT-TTG-CAC-CTG-GTA-GT-3
INOS Sence 5:-AG/—\’GAG-ATC-CGG-TTC-ACA-3"
Antisence  5-CAC-AGA-GCT-GAG-GGT-ACA-3
P53 Sence 5:'GCT-CTG-ACT-GTA~CCA-CCA-TCC-3"
Antisence  5-CTC-TCG-GAA-CAT-CTC-GAA-GCG-3
021 Sence 5:-CTC-AGA-GGA-GGC-GCOATG-S:
Antisence  5-GGG-CGG-ATT-AGG-GCT-TCC-3
COX-1 Sence 5:-TGC*CCA-GCT»CCT-GGC-CCGCCG-CTT-?’
Antisence  5-GTG-CAT-CAA-CAC-AGG-CGG-CTC-TTC-3
COX-2 Sence 5-TTC-AAA-TGA-GAT-TGT-GGG-AAA-AT-3

Antsence  5-AGA-TCA-TCT-CTG-CCT-GAG-TAT-CTT-3
GAPDH4 Sence 5'>CGG-AGT-CAA-CGG-ATT-TGG-TCGATAT-SZ

Antisence  5-AGC-CTT-CTC-CAT-GGT-GGT-GAA-GAC-3
ielomerase reverse transcriptase 2telomerase-associated protein 3telomeric repeat
binding factor 4glyceraldehyde-3-phosphate dehydrogenase
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Fig. 1. Inhibition on the cell proliferation by HDPL treatment in A549

human lung carcinoma cells. Cells were seeded as described in materials

and methods, and treated with various concentrations of HDPL. After 72 h

incubation with HOPL, MTT assay was performed. Results are expressed as

average from three separate experments.
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Fig. 2. Morphological changes in A549 human lung carcinoma cells
following incubation with HDPL. Exponentially growing cells were incubated
with either vehicle alone (0) or HDPL for 72 h. Cell morphology was visualized by
light microscopy. Magnification, x200.
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Fig. 3. Effects of HDPL on cell cycle distribution of human lung
carcinoma A549 cells. Exporentaly growng cells have been grown in
arfferent concentration of HDPL for 72 b, then analyzed by flow cytometry as
aescrbed «~ matenals and methods
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Fig. 4. Effects of HDPL treatment on the levels of tumor suppressor
p53 and Cdk inhibitor p21 mRNA and protein in A549 human lung

carcinoma cells. (A) Cells were incubated with HDPL for 72 h and total RNAs
were 1solated and RT-PCR was performed using p53 and p21 primers. GAPDH was
used as a house-keeping control gene. (B) Cells were incubated with HDPL for
72 h lsed and cellular proteins were separated by 10% or 12%
SDS-polyacrylamide gels and transferred onto nitrocellulose membranes. The
membranes were probed with the anti-pd3 and anti-p21 antibodies. Proteins were

visualized using ECL detection system. Actin was used as a loading control.
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Fig. 5. Down-regulation of COX-2 expression by HDPL treatment in
A548 human lung carcinoma cells. (A) Cells were incubated with HOPL for
72 h and total RNAs were isolated and RT-PCR was performed using indicated
primers. GAPDH was used as a house-keeping control gene. (B) Cells were
incJbated with HDPL for 72 h, lysed and cellular proteins were separated by 10%
SDS-poiyacrylamide gels and transferred onto nitrocellulose membranes. The
membranes were probed with the anti-COX-1 and anti-COX-2 antibodies, Proteins
were visualized using ECL detection system. Actin was used as a loading control.
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Fig. 6. Down-regulation of hTERT mRNA by HDPL treatment in
A549 human lung carcinoma cells. Celis were treated with various
concentrations of HDPL. After 72h incubation, total RNAs were isolated, and
RT-PCR was performed using indicated primers. GAPDH was used as a
house-keeping control gene.
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