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ABSTRACT

Effects of Houttuynia cordata Tunb. Extracts

on PC-3 Human Prostate Cancer Cells

Na, Baek-Hee

Advisor: Prof. Moon, Kyung Rye, M.D., Ph.D.

Department of Alternative Medicine

Graduate School of Health Science

Chosun University

Objective : This study aimed to investigate the cytotoxicity and

chemoprevention of Houttuynia cordata Thunb. on PC-3 human prostate

cancer cells.

Methods : MTS assay was performed to estimate cell viability whether

cytotoxicity was induced with hot water and methanol extracts of HCT or

not. And Western blot analysis was used to evaluate whether COX-2

expression and iNOS expression were controlled.

Results : Methanol extracts of HCT significantly suppressed the cell

survival rate in a dose dependant manner. Especially, it significantly

inhibited about 50% of the cell viability at the low density of 200 / with㎍ ㎖

treatment for 48 hours. The hot water extracts of HCT had no significant

effect on cell viability.

Methanol extracts of HCT suppressed about 60% of COX-2 protein

expression at the low concentration of 100 / . However, iNOS expression㎍ ㎖
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was elevated abundantly in methanol extracts. The hot water extracts of

HCT reduced COX-2 and iNOS expressions in a dose dependent manner.

Conclusion : Methanol extracts of HCT that are micromolecules could be

developed into a chemopreventive medicine since it significantly suppressed

cell viability of PC-3 at a low density of 200 / . However, abundant iNOS㎍ ㎖

expression in methanol extracts in this experiment implicated the possibility

to promote a cancer-inducing effect. Therefore, further studies associated

with its safety would be necessary. In order to identify the

chemopreventive effect of HCT, reexperiment with isolated and purified

HCT would be needed. Moreover, additional studies would be required to

verify the mechanism of action of HCT.

Key words: Houttuynia cordata Thunb., PC-3 human prostate cancer cells,

MTS, COX-2, iNOS
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. INTRODUCTIONⅠ

Prostate cancer is a very most common cancer in male worldwide.1) In

the United States, prostate cancer is leading the second cause of cancer

deaths among males following lung cancer.2) The incidence of prostate

cancer in South Korea was relatively low in the past, but the rates are

growing every year due to the increase of aged population and changes of

dietary patterns. According to the annual report of the Korea Central

Cancer Registry announced on 21. Dec. 2009, the incidence of prostate

cancer in 2007 came in 7th among total cancers and 5th among male

cancers in Korea.3)

The risk factors of prostate cancer are known to include age, hormones,

family history, exposure to harmful materials.3) Prostate cancer mainly

occurs in male aged over 50 and elder men are more vulnerable to the

outbreak of prostate cancer. Prostate cancer has a long latency period and

is asymptomatic without pain before showing its dysuria. It is well known

that to prevent the attack of prostate cancer, it is essential to avoid

high-fat dietary pattern and to reduce intake of meat related to excessive

secretion of male hormones.

In clinical practice, surgery, hormonal therapy, radiotherapy and cytotoxic

chemotherapy are used for treating prostate cancer patients. The treatment

is carried out by adopting one of those therapies or in combination with

one another in certain cases.

When prostate cancer is initially limited to prostate, hormonal therapy is

effective for patients. However, prostate cancer is an invasive malignant

tumor, and it easily metastasizes beyond the prostate into other organs.4)

Advanced prostate cancer is resistant to hormone therapy. This type of
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advanced prostate cancer is strongly tolerant to current chemotherapies.

And it more easily metastasizes into other organs, even into bones than

androgen-dependent prostate cancer.5) Bone metastasis risks fractures

which are fatal to aged patients, and it results in the primary cause of

death in prostate cancer.6) Moreover, for patients with hormone-refractory

prostate cancer after hormonal ablation therapies, any kind of treatment can

not be effective. Current anticancer therapies effectively inhibit the

proliferation of cancer cells and induce apoptosis and cancer cells death.

However, those therapies are also cytotoxic to normal cells.7) Therefore,

the development of new nontoxic treatment, that is, more effective

alternatives such as phytotherapy utilizing natural phytochemicals are

urgently needed for patients.8)9)

Recently, it was reported that excessive free radicals could cause

cancers10) and could cause oxidative stress in the body, promote mutation

of DNA and aging, and have an influence on the outbreak of cancer.11)

Many researchers have investigated the constituents of dietary foods and

plants and their biologically active effects as well. They have focused

mainly on their chemopreventive or cancer-preventive properties. In

addition, they have suggested that better diet or daily intake of foods

possessing antioxidative properties and therapeutic effects might prevent,

postpone and reduce the incidence of cancer.12)13)

Chemoprevention has become recognized as an effective approach to the

reducing cancer morbidity and mortality by inhibiting precancerous events

before the occurrence of clinical disease.14) Recently, traditional herbal

medicine, phytotherapy and folk medicine practice have received increasing

attention. Researchers have verified and characterized not only active

phytochemicals in medicinal herbs but also their mechanisms of action

systematically. These studies have provided the rationale for their efficacy

and have contributed to transforming herbal practices into evidence-based
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medicine.
2)

Houttuynia cordata Tunb.(HCT) is a perennial herbaceous plant belonging

to the Saururaceae family. It is widely distributed in Korea, Japan, southern

China and Southeast Asia,15) and also has been cultivated a lot in some

regions.

HCT is a traditional edible and medicinal herb used over thousands of

years not only for diuresis and detoxification but also for treating a variety

of diseases such as cough, bronchitis, pneumonia, uteritis, dropsy,

dysentery, and eczema in folk medicine practice.16) It is called Ursungcho

or Yakmomil in Korea which means literally "fishy-smell herb" or "medicinal

herb." It contains its unique physiologically active properties. It contains

polyphenols17) and volatile oil.18)19) and also its major phytochemical

components are composed of flavonoids20) and alkaloids21) and so on.

Recently, many studies have reported that HCT extracts exhibited a

variety of biological and pharmalogical activities including antiviral activit

y,22)23)24)25)26)27) antibacterial activity,28) antiallergic activity.29) Besides,

HCT has been demonstrated to have the antioxidant action,30)

antiinflammatory ability,31)32) and antimutagenic effect.33)

Recent studies have payed more attention to the antitumor effect of HCT.

With regard to anticancer activities, the effect of HCT in human colon

adenocarcinoma cell line HT-2934) and the effect of in human primary

colorectal cancer cells35) have been reported.

Considering the results of recent studies, it is presumed that HCT might

have possibility of the chemopreventive effect on prostate cancer. However,

to date, the effects of HCT on prostate cancer have not yet been studied.

Therefore, this study aimed at investigating whether Houttuynia cordata
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Tunb. exerted cytotoxicity and chemopreventive effect on PC-3 human

prostate cancer cells.

In this study, the suppressive effects of HCT methanol extracts and hot

water extracts on PC-3 human prostate cancer cells were investigated.

These two extracts were treated on PC-3 human prostate cancer cells and

examined by time and concentration. The cell viability was measured by

MTS assay. And COX-2 expression and iNOS expression were estimated by

Western blot analysis. By examining whether HCT extracts had cytotoxicity

on PC-3 human prostate cancer cells and it could suppress the proliferation

of PC-3 cells, this study intended to investigate the potentiality of

chemoprevention on prostate cancer.
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. MATERIALS AND METHODSⅡ

1. Materials

Houttuynia cordata Tunb. used for the study was obtained from the

Pokwang Usungcho Farming Association Inc. in Posung, Jeonnam, Republic

of Korea. The whole plants were dried completely in the shade with cutting

slices and then ground down to fine power.

2. Reagents

Methanol reagent in the first degree was used. 1% penicillin, and

streptomycin were purchased from Sigma Company in the USA. Dulbeco's

Modified Eagle's Medium(DMEM), containing 5% fetal bovine serum(FBS),

(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl

)-2H-tetrazolium, inner salt; MTS), ELISA microplate reader(Molecular

Devices, Sunnyvale, CA, USA)

3. Cell culture and chemical treatment

The PC-3 human prostate cancer cells were obtained from the American

Tissue Culture Collection (ATCC)(Manassas, VA). The human prostate

cancer cells were cultured in DMEM containing 5% fetal bovine serum(FBS)

and 100 U/ml each of penicillin and streptomycin in an atmosphere

containing 5% CO2.
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4. Extraction of Houttuynia cordata Tunb. (HCT)

Hydrothermal extracts was drawn out through these processes. The first

process was that 1.3 liters of the distilled water was added to the dried

HCT(100g). Then it was heated in a 1.3 liter sized earthen pot preparing a

medicinal decoction (DWP-5000 M) for 3 hours and extracted. After

centrifugal separation of the output, only the upper layer was given a

decompression filtration through a twofold filter paper(Whatman NO.1). One

liter of methyl alcohol was poured into the dried total HCT(100g). After 24

hours, the impurities were filtered out using a filter paper. The sample was

obtained by hot-water and lyophilization.

5. MTS assay

The effect of extracts of HCT on cell viability was estimated using the

Cell Titer 96 Aqueous. One Solution Cell Proliferation Assay Kit (Promega,

Madison, WI) according to the manufacturer's instructions. Cells were

seeded in a 96-well plate and then incubated with different time dependent

concentrations of extracts of HCT. MTS solution quantified in an ELISA

microplate reader (Molecular Devices, Sunnyvale, CA, USA) at 492 nm and

690 nm background.

6. Western blot analysis

After treating with extracts of HCT, cells were harvested and disrupted.

The protein supernatant fractions were subjected to SDS-PAGE(sodium

dodecyl sulfate polyacrylamide gel electrophoresis) and then transferred to

membranes and blocked with 5% skim milk followed by hybridization with

the indicated antibodies. Protein bands with the horse radish

peroxidase-conjugated secondary antibody were observed with a

chemiluminescence detection kit.
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7. Statistical analysis

Data are represented as mean±S.D. of at least 3 independent experiments

performed in triplicate. Data were assessed for statistical significance using

Student's t-test. The minimum level of significance was set at p 0.05.〈
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. RESULTSⅢ

1. Effects of HCT extracts on PC-3 cell viability by MTS

assay (Methanol extracts)

The MTS assay was performed to assess the effects of HCT (methanol

extracts) on cell viability of PC-3 human prostate cancer cells. HCT

extracts showed suppressive effects on the cell viability of PC-3 human

prostate cancer cells compared to the non-treated ones.

As shown in Figure 1, with incubation for 48 hours, the cell viability

significantly decreased depending on concentration. Especially, it was

significantly suppressed about 50% at the low density of 200 / after㎍ ㎖

treatment for 48 hours.

<Fig. 1> Effects of HCT (methanol extracts) on the viability of PC-3 human

prostate cancer cells. The cells were incubated for 24 and 48 hours with

midium according to the concentration (0, 50, 100, 200 / ) of㎎ ㎖ HCT. The

cell viability was estimated by MTS assay. Each bar represents the means

± SD of three independent experiments.
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2. Effects of HCT extracts on PC-3 cell viability by MTS

assay (Hot water extracts)

The MTS assay was performed to estimate the effects of the hot water

extracts of HCT on cell viability of PC-3. As shown in Figure 1, however,

HCT hot water extracts did not significantly reduce PC-3 human prostate

cancer cells irrespective of time and concentration. The macromolecule

extracts, the hot water extracts of HCT, had no significant effect on cell

viability.

<Fig. 2> Effects of HCT (hot water extracts) on the cell viability of PC-3

cells after cultivation with HCT hot water extracts for 24 and 48 hours.

The cells were incubated for 24 and 48 hours with midium of HCT. The

cell viability was determined by MTS assay. Each bar represents the mean

± SD of three independent experiments.
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3. Effects of HCT on COX-2 expression and iNOS expression

by Western blot analysis (Methanol extracts)

Western blot analysis of PC-3 human prostate cancer cell lines was

performed to assess COX-2 expression and iNOS protein expression. A

representative experiment with CO2-incubation of HCT was performed on

PC-3 human prostate cancer cells for 24 hours.

As shown in Fig. 3, COX-2 expression was suppressed about 60% at the

low density of 100 / . In contrast, elevated iNOS expression suggested to㎍ ㎖

promote a cancer-inducing effect. Therefore, reexperiment with isolated

and purified HCT is required at the density of 900~1000 / of about 5㎍ ㎖

times concentration.

<Fig. 3> Inhibitory effects of HCT on COX-2 expression and iNOS

expression (methanol extracts) in PC-3 human prostate cancer cells. The

cells were pre-treated for 24 hours with either phosphate-buffered saline

or HCT at indicated concentrations, and then stimulated for 24 hours with 5

/ of㎎ ㎖ HCT. Actin was probed to determine the evenness of the loading

protein extracts form each treatment.
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4. Effects of HCT on COX-2 expression and iNOS expression

by Western blot analysis (Hot water extracts)

Western blot analysis of PC-3 human prostate cancer cells was

performed to assess COX-2 expression and iNOS expression with hot water

extracts of HCT. A representative experiment with CO2-incubation of HCT

was performed on PC-3 human prostate cancer cells for 24 hours.

As shown in Fig. 4, HCT reduced COX-2 expression and iNOS

expression in a dose dependent manner. At the density of 600 / , the hot㎍ ㎖

water extracts of HCT reduced about 80% of COX-2 expression and about

65% of iNOS expression, respectively.

<Fig. 4> Effects of HCT on COX-2 expression and iNOS expression (hot

water extracts) in PC-3 human prostate cancer cells. The cells were

pretreated for 24 hours with either phosphate buffered saline or HCT at

indicated concentrations, and then stimulated for 24 hours of HCT.

The COX-2 and iNOS protein expressions were determined by Western

blot analysis. Similar results were observed in three separated experiments.
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. DISCUSSIONⅣ

Houttuynia cordata Tunb.(HCT) has been used as a traditional medicinal

herb for a long time to treat a lot of diseases. Recently, HCT has been

demonstrated to have a variety of biological and pharmalogical activities

such as antiviral, antibacterial, antifungal, and antiallergic activities. In

addition, HCT has been reported to exhibit the antioxidant action,

antiinflammatory ability, and antimutagenic effect.

The main phytochemical components of HCT are composed of flavonoids

and alkaloids. The flavonoid quercetin is known to have a lot of activities.

Quercetin has been reported to reduce cell proliferation and HA(hyaluronic

acid) emission in orbital fibroblasts of Graves' Ophthalmopathy(GO).36) The

flavonoid glycoside, isoquercitrin (3,3',4',5,7-pentahydroxyflavone-3

beta-O-glucoside) from Waldsteinia fragarioides(Rosaceae) had anti-HSV(herpes

simplex type 1 virus).24) Quercitrin and quercetin-3-O- -D-galactopy-ranosideβ

in HCT exhibited 2,2-diphenyl-1-picrylhydrazyl radical-scavenging

activation effectively with the higher level (with IC50 of 31 and 63 ,㎛

respectively) than vitamin E(with IC50, 80 ).㎛ 37)

Previous studies showed that quercetin 3-ß-D-glucoside (isoquercetrin) in

HCT had anti-HSV activity38) and quercetin 3-D-galactoside (hyperin) in

HCT could inhibit not only herpes viruses but also SARS and HBV(hepatitis

B virus).23) Chlorogenic acid in HCT had anti-pyretic and anti-HSV(herpes

simplex type 1 virus) effects as well as anti-adenovirus effect.25)

The epidemic influenza A virus had been cured more effectively with

(Q3R)(quercetin 3-rhamnoside) of flavonoid components in HCT than

oseltamivir at the initial stage of virus infection.27) HCT injection had

inhibited directly PrV(pseudorabies herpes viruses) in vitro.26)



- 13 -

Houttuynin (decanoyl acetaldehyde), a beta-dicarbonyl compound in the

volatile oil of HCT has been reported to be the major antibacterial

constituent. Houttuynin was found in human plasma and had antibacterial,

antimutagenic, and antioxidative activities.19)

The polyphenols in HCT have been reported to exhibit radical-scavenging

activation effectively and might treat diseases related to excess free

radicals.
27)

The antioxidative and antiinflammatory activations are basically precedent

conditions on the antitumor activation. The polyphenols in HCT had

antioxidative capacity as well as antimutagenic capacity under OFO(oxidized

frying oil) feeding-induced oxidative stress in a dose dependant manner in

vivo. The water extracts of HCT had the stronger antimutagenic capacity

than the methanol extracts.33)

According to the report of Shin et al., HCT had antiinflammatory effects

corresponding to corticosteroids or NASAIDs by suppressing signaling

activity. HCT inhibited not only tumor-necrosis factor(TNF)- -NO but alsoα

COX 2 - PGE2 pathways. HCT decreased the secretion of NO and PGE2.

HCT inhibited also carrageenan-induced inflammatory action in vivo.38)

Tang et al. reported that the ethanol extracts of HCT induced apoptosis

at the density of 450 / via a mitochondria-dependent pathway in human㎍ ㎖

colon adenocarcinoma HT-29 cells and the IC50 of HCT for 72 hours on

HT-29 cells was the concentration of 435 / . With treatment of㎍ ㎖ HCT on

HT-29 cells, reactive oxygen species(ROS) production was increased and

mitochondria membrane potential(MMP) was reduced through the activation

of caspase-cascades.34)

Lai et al. demonstrated that the ethanol extracts of HCT induced



- 14 -

cytotoxicity and apoptosis in three human primary colorectal cancer cells

via a mitochondria-dependent signaling pathway, and the IC50 was lower

than 435 / (289.62, 321.09, and 296.41 / , respectively).㎍ ㎖ ㎍ ㎖ HCT

suppressed proliferation of cancer cells in a concentration-dependent

manner. At the concentration of 250 / after 24 hour treatment, an㎍ ㎖

apoptotic characteristic chromatin condensation was shown. With treatment

of HCT, ROS production was activated and the MMP was suppressed in

human primary colorectal cancer cells.
35)

There are two main goals to treat cancers. One is inhibiting cell

proliferation or inducing cell cycle arrest and apoptosis. The other is

inhibiting survival signaling pathways in cancer cells.39) Apoptosis is the

best major mechanism through which apoptotic and autophagic cell death

are induced at exposure to chemotherapy or radiotherapy.19) Phytochemicals

with anticancer properties become increasingly payed attention to treat

cancer.40)

COX-2(Cyclooxygenase-2) is an enzyme that regulates different

inflammatory mediators activity such as prostaglandins. COX-2 activates

tumor growth and metastasis. The COX-2 expression is elevated in many

carcinomas and its potential role to cancer progress is acted on several

pathways.41)

It is well known that iNOS (inducible nitric oxide synthase) expression is

promoted by inflammatory reaction or stress. The iNOS is induced by not

only bacterial components like LPS (lipopolysaccharide) but also various

cytokines.20) In the research of antibacterial activities against the

intracellular pathogen salmonella, iNOS expression was not affected by HCT

alone. In that experiment, HCT treatment did not have direct relation with

iNOS expression, but HCT increased phagocytic activation and iNOS

expression in Salmonella pathogen.28)
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The suppression of prostate cancer by HCT could be mediated through

the regulation of multiple signaling pathways in PC-3 cell lines. In this

study, extracts of HCT were examined by MTS assay and Western blot

analysis. The cell viability of PC-3 cells was measured by MTS assay.

Western blot analysis was performed to assess COX-2 expression and iNOS

expression.

Methanol extracts of HCT significantly suppressed the cell viability in a

dose-dependent manner. It significantly inhibited about 50% of the cell

viability at the low concentration of 200 / with treatment for 48 hours.㎍ ㎖

But when compared to the control group, the macromolecule extracts from

the hot water extracts of HCT had no significant effect on the cell viability.

For medical use, not macromolecule extracts over 40,000 KDa but

micromolecules below 3,000 KDa are needed in order to be adopted as an

adjuvant for the treatment of prostate cancers.

In order for HCT to be beneficial to prevent and treat prostate cancer,

both COX-2 and iNOS pathways should be regulated down by decreasing

COX-2 and iNOS expressions. Increased expressions of COX-2 and iNOS

result in poorer prognoses for patients.

Western blot analysis suggested that methanol extracts of HCT

suppressed about 60% of COX-2 protein expression at the low density of

100 / . However, abundant iNOS expression in this study suggested that㎍ ㎖

HCT might have its possibility to promote a cancer-inducing effect. The

possibility of chemoprevention of HCT against prostate cancer could not be

expected with this result. This result was completely different from those

results Tang et al. and Lai et al. reported, respectively, even though

species of cancers and extraction solvents were different. It could be

expected that various concentrations of HCT could bring out different
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results from those in this study. Therefore, reexperiment with isolated and

purified HCT is required such as at the density of 900~1000 / of more㎍ ㎖

5 times concentration than the low density of 200 / used in this study.㎍ ㎖

Also Western blot analysis resulted in that the hot water extracts of HCT

reduced COX-2 and iNOS expressions in a dose dependent manner. At the

density of 600 / , the hot water extracts of㎍ ㎖ HCT reduced about 80% of

COX-2 expression and about 65% of iNOS expression, respectively. So,

HCT could be considered to have the potentiality of chemoprevention for

prostate cancers. The hot water extracts, macromolecules, could be adopted

as foods through edibile processing.

However, because of the elevated iNOS expression, further studies

associated with its safety would be necessary. In this study, it was not

investigated which components of HCT could suppress the proliferation of

PC-3 cells, and by which components of HCT and through which signaling

pathways abundant iNOS expression was caused in spite of the suppressive

effect of the cell proliferation. Therefore, further researches on biologically

active components of HCT and the mechanism of HCT activity would be

required. And then it would be expected that reexperiment not only with

isolated and purified HCT but also with other extraction solvents such as

ethanol might exhibit its potentiality of chemoprevention on prostate cancer.
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. CONCLUSIONⅤ

MTS assay and Western blot analysis were performed in this study to

investigate argumentive suppressive effects of HCT extracts on PC-3

human prostate cancer cells. The followings are the results of the study.

MTS assay results:

1. Methanol extracts of HCT, micromolecules below 3,000 KDa,

significantly suppressed the cell viability in a dose-dependant manner with

incubation for 48 hours. Especially, it significantly inhibited about 50% of

the cell survival rate at the low concentration of 200 / with the㎍ ㎖

treatment for 48 hours.

2. Macromolecule extracts over 40,000 KDa from the hot water extracts of

HCT had no significant effect on cell viability.

Western blot analysis results:

3. Methanol extracts of HCT suppressed about 60% of COX-2 protein

expression at the low density of 100 / . In contrast, abundant iNOS㎍ ㎖

expression implicated the possibility to promote a cancer-inducing effect.

4. Hot water extracts of HCT reduced COX-2 and iNOS expressions in a

dose dependent manner. At the density of 600 / , the hot water extracts㎍ ㎖

of HCT reduced about 80% of COX-2 expression and about 65% of iNOS

expression, respectively.

This study is a basic research to investigate the suppression effects of

HCT, a traditional medicinal herb, on PC-3 human prostate cancer cells.

Hot water extracts, macromolecules, can be adopted as foods by edible

processing. So, HCT could be considered to have the potentiality of

chemoprevention for prostate cancers.
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Methanol extracts of HCT, micromolecules below 3,000 KDa, could play a

role on the prevention and treatment of prostate cancer cells, since certain

constituents of HCT extracts significantly suppressed the cell viability of

PC-3 at a low density of 200 / .㎍ ㎖

However, because of elevated iNOS expression in methanol extracts,

further studies related to its safety would be necessary. Therefore, further

researches on biologically active components of HCT would be still

necessary. Reexperiment with other various extraction solvents as well as

with isolated and purified HCT would be needed so that HCT could identify

its potentiality of chemoprevention on prostate cancer. Moreover, additional

studies would be required to verify the mechanism of action of HCT.
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.Ⅵ

어 체 립 암

포주 에 미치는 향PC-3

지도 수 경 래:

학 보건 학원

체 학과 나 희

어 가 체 립 암 포주 에 해 암 포 식 억 할 수: PC-3

는지 그리고 암 억 할 수 는지를 탐색하COX-2 iNOS

다.

어 열수 과 탄 포주 포 생 에: PC-3

미치는 향 측 하 해 를 수행하고 암MTS assay , COX-2

에 미치는 향 를 수행하여 측 하 다iNOS Western Blot analysis .

결과 를 수행한 결과 어 탄 체 립 암 포: MTS assay ,

를 도 하게 억 하 다 특히 시간 처리했. , 48 200 /㎍ ㎖

낮 도에 도 체 립 암 포 억 하 다 그러나 어50% .

열수 체 립 암 포에 향 미치지 못했다.

결과 어 열수Western blot analysis , COX-2 iNOS

도 억 하 다 도에 도. 600 / COX-2 80% ,㎍ ㎖

도 억 하 다 어 탄iNOS 65% . 100 /㎍ ㎖

도에 도 억 하 다 그러나 탄 에 는 많COX-2 60% .

양 단 질 었다iNOS .
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결 합 어 탄 도에 립: 200 /㎍ ㎖

암 포 식 도 억 하는 과를 나타냈다 그러나 실험에 많50% .

양 암 과 가능 시사하 항암 과나 학 과를iNOS

하 힘들다 라 어 학 과 가능 하 해 는.

한 리과 그리고 여러 가지 통해 히는,

가 연 재실험 다.

키 워드 어: , 립 암 포주 PC-3, MTS, COX-2, iNOS
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술언어 어 한, 쪽수 쪽30

한

MTS 를 수행한 결과 어 탄 체 립assay ,

암 포를 도 하게 억 하 다 특히 시간 처리했. , 48

낮 도에 도 체 립 암 포200 / 50%㎍ ㎖

억 하 다 그러나 어 열수 체 립 암 포.

에 향 미치지 못했다.

결과 어 열수Western Blot analysis , COX-2

도 억 하 다 도에iNOS . 600 /㎍ ㎖

도 도 억 하 다COX-2 80% , iNOS 65% .

어 탄 도에100 / COX-2㎍ ㎖

도 억 하 다 그러나 탄 에 는 많 양60% . iNOS

단 질 었다.

주 어( ) 어 립 암 포생, , , COX-2, iNOS

원( ) Effects of Houttuynia cordata Tunb. Extracts
on PC-3 Human Prostate Cancer Cells

본 술언어 어

원( )

Methanol extracts of HCT significantly suppressed the cell

survival rate in a dose dependant manner. Especially, it

significantly inhibited about 50% of the cell viability at the low

density of 200 / with 48 hour treatment. Hot water extracts㎍ ㎖

of HCT had no significant effect on cell viability.

Methanol extracts of HCT suppressed about 60% of COX-2

protein expression at the low density of 100 / . However,㎍ ㎖

iNOS expression was elevated abundantly in methanol extracts.

Hot water extracts of HCT reduced COX-2 expression and iNOS
expression in a dose dependent manner.

주 어 원( )
Houttuynia cordata Thunb., PC-3 human prostate cancer cells,

COX-2, iNOS
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