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Abstract
The aim of the present research was focused on the antiviral properties of Vicoa indica (L.) via in vitro approach. The aque-
ous and methanolic extracts from leaves, stems and roots of V. indica (Asteraceae) were tested against HSV – 1 replication. 
Among these extracts, aqueous extract of roots was found to have more potent inhibitory effect. The less concentration 
(20µg/mL) of methanolic extracts was cytotoxic to vero cell lines. The used concentrations of aqueous extracts were  
100 - 50µg/mL. We determined that extract obtained from root has higher antiviral effect, and it causes 100 per cent de-
crease of the virus at IC50 of 100 and 50µg/mL respectively. Further research is needed to elucidate the active constituents 
of this plant may be useful in the development of new and effective antiviral agents.
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1.  Introduction

Herpes simplex virus–1 (HSV–1) causes some of the 
most common viral infections in humans, such as muco-
cutaneous herpes infections, herpetic keratitis, herpetic 
encephalitis and neonatal herpes. Following primary 
infection, the particles of HSV–1 are carried by retrograde 
transport via sensory nerve endings to the ganglia, where 
the virions remain in a latent state until the development of 
reactivation by stimulation. It is conjectured that the recur-
rence of HSV–1 infection occurs by centrifugal spread of 
HSV–1 in axons from ganglia and by viral replication at the 
mucosal sites.

Acyclovir (ACV), a nucleoside analogue and selective 
anti–herpetic agent which has been widely used for therapy, 
inhibits the viral DNA replication through viral thymidine 
kinase, resulting in potent inhibition of viral DNA synthe-
sis [5, 16]. In a recent survey from Taiwan, the incidence of 
ACV–resistant HSV strains was found to be around 5 per 

cent among immunocompromised patients and 14 per cent 
among bone marrow transplant recipients [2]. This indi-
cates the need for research of newer antiviral agents to treat 
such infections.

A number of compounds extracted from various spe-
cies of higher plants have shown antiviral activity [3]. 
Examples included tannins [10], flavones [6, 17], and alka-
loids [11] that displayed in vitro activity against numerous 
viruses. It has been suggested that selection of plant on the 
basis of ethnomedical considerations gives a higher hit rate 
than screening programmes of general synthetic products  
[8, 12]. V. indica was been used in conditions like anti-
fertility [7], antiviral [4], anti-inflammatory antipyretic  
[1, 14] and for bacterial infections [13, 18].

The active principle behind the antiviral activity of  
V. indica against HSV-1 has not yet been identified. Hence, 
the study was carried out to evaluate the antiviral property 
of both aqueous and methanolic extracts of leaves, stems 
and roots against HSV-1. 
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2.  Materials and Methods

2.1  Plant Materials, Reagents, Cell Line and 
Virus
The plant materials were collected from Arcot in and  
around Vellore District, Tamil Nadu, India and were 
authenticated by the Centre for Advanced Studies in 
Botany, University of Madras, Chennai, India where sample 
specimens were deposited. Extracts of different anatomi-
cal plants were prepared by using Soxhlet extraction unit 
(Borosil, Mumbai) as per the standard procedure [13].

Leaves, stems and roots of V. indica were shade dried 
and powdered. Fifty grams each of respective samples were 
soaked in 500mL of double distilled water and 70% metha-
nol separately. They were extracted with Soxhlet apparatus. 
The crude preparation was filtered through Whatman no.1 
filter paper and dried at 50˚C. The drug was scrapped and 
stored at 4˚C. 

Vero cells  and HSV–1 required for the test are being 
maintained at the Department of Virology, King Institute of 
Preventive Medicine (KIPM), Guindy, Chennai – 600 032.

Toxicity and antiviral assays were done using 1 gm of 
leaves, stems and roots. Aqueous extracts were prepared 
and dissolved in 10 mL of sterile double distilled water to 
give a final concentration of 20 µg - 500 µg. It was filter ster-
ilized using 0.45 micron syringe filter. Methanol extracts 
were weighed and dissolved in 10 mL of 0.5% DI Methyl  
Sulfoxide  (DMSO) and filter sterilized using 0.45 micron 
syringe filter. The non toxic dilution of DMSO to Vero cell 
line was used to dissolve methanol extracts.  The toxicity 
assay was performed using aqueous and methanol extracts 
(20 - 500 µg) of V. indica in different anatomical parts.

HSV-1 was propagated in Vero cells and 10-7 TCID50/
mL was taken for antiviral assay. This study was carried 
out by mixing 1ml of drug (20 - 500 µg concentration) 
and 1 ml of different doses of virus as per procedure [19]. 
The mixture was incubated at different time intervals, viz. 
Immediate, 30, 60, 90 and 120 min.  The whole assays were 
observed for a period of 5 days. The cytopathogenic effect 
(CPE) was scored. The 50 per cent cytotoxic concentration 
(CTC50) was determined by the standard MTT assay [9] 

trypan blue dye exclusion method [15].

2.2  Standard Antivirals
Acyclovir (Sigma Chem. Co., St. Louis, USA) dissolved 
in distilled water and used as a standard antiviral drug  

(1 mg/mL) with respect to test compounds at a concentra-
tion of 100μg/mL to 20 μg/mL.

3.  Results
Antiviral activity of various concentration of acyclovir was 
carried out against HSV-1 (Table 1). Different anatomical 
parts of V. indica used in the traditional system of medicine 
collected from Arcot were tested for their antiviral activ-
ity. Aqueous root extract from the V. indica was found to 
have antiviral activity against HSV-1, at a concentration non 
toxic to the cell line (Vero). There was no difference in incu-
bation periods (Table 2). The root aqueous extract exhibited 
detectable antiviral effect towards HSV-1 with an inhibi-
tory concentration for 50 per cent (IC50) of 100 and 50µg/
ml respectively. The methanol extracts of V. indica showed 
high cytotoxicity against Vero cells at a concentration 20µg/
ml.  Hence, methanol extract of different anatomical parts 
were not used for antiviral assay. The results obtained by 
both CPE inhibition assay and virus yield assay were com-
parable.

4.  Discussion
From the above results, it is inferred that aqueous extract 
of root at a concentration of 100 µg/ml exhibited strong 
activity against HSV–1. The inhibitory effect of drug 
and virus was independent of incubation period which 
showed that there was no difference in the anti HSV-1 
activity [8].

Aqueous root extract of V. indica has a potential to have 
antiviral activity as compared to acyclovir drug treated 
virus control. Hence, the anti HSV–1 activity of root extract  
(V. indica) should be investigated further for the iden-
tification of active principle responsible for the virucidal 
activity. 

Future studies on these lines will pave a way for the 
treatment pattern of HSV-1 infection and potential 
exploitation of natural wealth for screening of antivi-
ral principles present in the root aqueous extract of  the 
plant.
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Table 1.  Antiviral activity of Acylovir

IC50 µg/mL (Acyclovir)

Virus 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 100
HSV–1 0 0 0 + ++ +++ ++++ ++++ ++++ ++++

0, no protection; +, 25% protection; ++, 50% protection; +++, 75% protection; ++++, 100% protection  
IC50 - Inhibitory Concentration for 50 percent of viruses

Table 2.  Cytoxicity  and antiviral activity of V. indica extracts

Anatomical 
parts used

Extracts Cytotoxicity 
µg/mL

Concentration 
tested µg/mL 

IC50

CPE Inhibition assay

2TCID50 10TCID50 100TCID50

Leaves Aqueous 300 100 0 0 0
Methanol 20 15 0 0 0

Stems Aqueous 300 100 0 0 0
Methanol 20 15 0 0 0

Roots Aqueous 300 100 ++++ ++++ ++++
50 ++++ ++++ ++++

Methanol 20 15 0 0 0

0, no protection; +, 25% protection; ++, 50% protection; +++, 75% protection; ++++, 100% protection
CPE - Cytopathic Effect
IC50 - Inhibitory Concentration for 50 percent of viruses
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