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ABSTRACT

The use of medicinal plants as preventative and curative treatment may be
integral when a complete treatment is not yet available. Hence, the purpose of this
study was to conduct an evaluation on Polygonum minus extracts over its effect
against Herpes Simplex Virus 1 (HSV-1) infection in vitro. Methanol, ethanol and
aqueous extracts of P.minus were obtained through evaporation under reduced
pressure via rotary evaporator. Cytotoxicity testing of P.minus extracts was
conducted on Vero cells using MTT assay. DPPH and Folin-Ciocalteu assay were
used to evaluate its radical scavenging activity and phenolic content respectively. To
better understand its medicinal properties, an in vitro treatment was carried out by
means of time-of-addition tests; simultaneous treatment, pre-treatment and post-
treatment. Infection with HSV-1 was performed at MOI of 1 and inoculated with
methanol and ethanol extracts at its maximum non-toxic dose concentration of 37.50
pg/ml. In simultaneous and pre-treatment, both extract appeared to exert inadequate
effect against HSV-1 infected cells (where cell viability recorded well below 60%).
However, in post-treatment test, only aqueous extract showed desirable effect where
cell viability is maximally retained. This is despite the fact that aqueous extract
displayed the lowest radical scavenging activity (ICso = 146.58 pg/ml, with
maximum inhibition at 8 mg/ml concentration), having the lowest phenolic content
(61.68 £ 11.621 mg GAE/I at 8 mg/ml concentration), albeit a higher cytotoxicity
(ICs0 = 408.03 pg/ml) towards Vero cells compared to methanolic extract. Hence,
preliminary finding suggests aqueous P.minus extract has curative potential towards
HSV-1 infected cells despite its subpar antioxidant activity. Indeed, further studies
are required to make clear the exact curative effect of P.minus towards HSV-1

infection before a more conclusive experimental findings be made.
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ABSTRAK

Penggunaan tumbuhan ubatan sebagai rawatan pencegahan dan rawatan
adalah penting apabila rawatan yang lengkap belum ada. Oleh itu, tujuan kajian ini
dijalankan adalah untuk menilai kesan ekstrak Polygonum minus terhadap jangkitan
virus Herpes Simplex 1 (HSV-1) in vitro. Ekstrak metanol, etanol dan akueus
P.minus diperolehi melalui penyejatan di bawah tekanan. Ujian sitotoksiti ekstrak
P.minus telah dijalankan ke atas sel-sel Vero menggunakan ujikaji MTT. Manakala,
ujikaji DPPH dan Folin-Ciocalteu digunakan untuk menilai aktiviti-memerangkap-
radikal dan kandugan fenolik. Bagi lebih memahami karakteristik perubatan P.minus,
rawatan in vitro telah dijalankan melalui ujian berdasarkan masa-penambahan;
rawatan serentak, pra-rawatan dan rawatan selepas. Jangkitan HSV-1 telah dilakukan
pada MOI 1 dan didedahkan pada metanol dan etanol ekstrak pada kepekatan dos
maksima tidak-toksik 37.50 pg/ml. Bagi ujian rawatan-serentak dan pra-rawatan,
kedua-dua ekstrak menampakkan kesan perubatan yang tidak mencukupi terhadap
sel dijangkiti HSV-1 (ini berikutan sel hidup dicatatkan di bawah 60%). Namun
dalam ujian pasca rawatan, hanya ekstrak akueus menunjukkan kesan perubatan di
mana sel-sel mampu hidup pada tahap maksima. Ini berikutan hakikat bahawa
ekstrak akueus merekodkan aktiviti-memerangkap-radikal terendah (ICso = 146.58
pug/ml, dengan perencatan maksimum pada kepekatan 8 mg/ml), mempunyai
kandungan fenolik yang paling rendah (61.68 + 11.621 mg GAE/I pada kepekatan 8
mg/ml), walaupun mencatatkan sitotoksiti yang lebih tinggi (ICso = 408.03 pg/ml)
pada sel-sel Vero berbanding dengan ekstrak metanol. Dapatan awal menunjukkan
ekstrak akueus P.minus mempunyai potensi penyembuhan terhadap sel-sel dijangkiti
HSV-1 sungguhpun merekodkan aktiviti antioksida yang rendah. Sememangnya
kajian lebih lanjut adalah perlu bagi penjelasan terperinci berkenaan kesan
penyembuhan P.minus terhadap HSV-1 jangkitan sebelum kesimpulan yang lebih

muktamad boleh dibuat.
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CHAPTER 1

INTRODUCTION

1.1  Background of Research

Herpes simplex virus 1 (HSV-1) is one of nine herpesviruses known to occur
in man. The virus is the causative agent of oral herpes infection, of which no cure has
been found yet. HSV-1 has the ability to establish latent infection in which virions
are reactivated and propagated under certain circumstances (Griffiths, 2014). As a
result, a person infected with HSV-1 may experience recurrent symptoms such as
lesions near the oral or mucosal regions of body (Whitley and Roizman, 2001;

Fatahzadeh et al., 2007). Lifelong infection is thus notable in HSV infected person.

A synthetic drug known as acyclovir is commonly prescribed to control
outbreaks of herpes infection (Tan et al., 2013). In brief, acyclovir works by blocking
viral DNA synthesis while maintaining cell DNA synthesis. When inside an infected
cell, acyclovir is phosphorylated to its active form by the virus’ thymidine kinase
(Piret and Boivin, 2014). Meanwhile cells not infected with the virus are not
subjected to the effects of the drug, attributing to its specificity. However, acyclovir
only attacks virus that are active and not on virus in latency (Bdel-Hag and Asmar,
2001) thus making regular drug administration necessary to reduce outbreaks. In
addition, there have been cases on the occurrence of drug-resistant HSV strain and is



a major concern especially in severely immunocompromised patients (Griffiths,
2014).

For many years, natural sources have been subjected to screening for antiviral
properties. Screening studies are regularly conducted to identify potential medicinal
values in natural sources. In this approach, cell biology techniques are employed to
identify compounds that may inhibit virus replication. Viruses are inoculated in cell
cultures and compounds are subsequently added at 1Csg concentration. Evidence for
viral inhibition may include cytopathic effect (CPE), cell viability and cell death,
among others (Carter and Saunders, 2007). Following successful biological tests,
crude extracts of natural source may then be subjected to compound fractionation for
further evaluation (Balunas and Kinghorn, 2005). Screening compounds for antiviral
properties is particularly useful when dealing with an undocumented natural source

and is often the first step to drug discovery.

Polygonum minus is an herb plant of the Polygonaceae family. Due to its
sweet, lemony and aromatic character, it is commonly used in traditional Southeast
Asia’s cooking as a flavor enhancer and interestingly, in folk medicine to treat
digestive problems (Qader et al., 2012a). In Malaysia, it is known as ‘kesum’ in the
Malay language (Burkill, 1996). The plant has been reported to exhibit potent
antioxidant activity and antimicrobial properties (Faujan et al., 2006; Uyub et al.,
2010). Previously, a screening study on 61 ethanolic extracts of medicinal plants in
Malaysia found that P.minus was a potent antiviral agent against two types of
viruses; HSV-1 and Vesicular Stomatitis Virus (VSV) (Ali et al., 1996). Meanwhile,

in this study two other solvent types were included; methanol and aqueous.



1.2 Problem Statement

P.minus has been documented to possess many medicinal properties.
However, antiviral properties of methanolic and aqueous P.minus extracts against
HSV-1 have not been extensively elucidated. This study was conducted to evaluate

its potential as an antiviral agent against herpes simplex virus 1 in vitro.

1.3 Research Objectives

The objectives are:

1. To evaluate antioxidant properties of P.minus extracts based on DPPH radical
scavenging activity.

2. To determine cytotoxicity of P.minus extracts on Vero cells based on the
MTT assay.

3. To evaluate inhibitory effect of P.minus extracts against HSV-1 using crystal

violet assay based on a time-of-addition study.

1.4 Scope of Research

The first part of the study involved with the preparation of plant extracts
using rotary evaporation method followed by determining the antioxidant properties
of plant extracts based on DPPH radical scavenging activity and Folin-Ciocalteu
assay. Cytotoxicity of plant extracts toward Vero cells were tested to obtain its
MNTD concentration. The second part was the quantification of virus stocks using

end-point dilution assay. Finally, an in vitro antiviral treatment was carried out to



investigate extracts’ efficacy as an antiviral agent. The antiviral treatment was done
by incubating extracts at its MNTD concentration before virus inoculation (pre-
treatment), after virus inoculation (post-treatment) and added together with virus

(simultaneous-treatment). Cell viability was determined by crystal violet assay.

1.5  Significance of Study

The focus of this study is to evaluate the potential of a local herb in inhibiting
viral infection in vitro. The study is hoped to help identify potential natural product-
based treatment towards herpes infection and at large to spur a continuous interest on

finding local plants that may exhibit medicinal properties against infectious diseases.
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