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Results

The toxic concentrations of
lyophilized Aqueous, aqueous
ethanol extracts root extracts of
the plant Hemidesmus indicus
and Acyclovir on the Hep-2 cell
line ranges from 500ug/ml to
250pg/ml but, ethanol extract of
the plant toxicity ranges from
the concentration 250ug/ml, to
125pg/ml respectively in Hep2
cells. The Maximum Non Toxic
Concentration (MNTC) of all
the extracts ranged from 500 to
125ug/ml. The antiviral assay
was performed for aqueous,

HEM'DESMES ”\DICUS aqueous ethanol and ethanol
extracts against chicken pox and
Objective were isolated using HEp2 celkoster at 120 hours. The

The aim of this study is toline.VZV isolates were identifiedantiviral assay results of
find out the cytotoxicity andusing Elisa blotting techniqueaqueous, aqueous  ethanol
antiviral activities of aqueous,Cytotoxicity of the plant extractsagainst chicken pox were
aqueous ethanol, ethanolvas determined for evaluatind125ug/ml-62.5pg/ml),

extracts of Hemidesmus their safety on the cell line. Thel25pg/ml, and against zoster
indicus against Varicella antiviral activity of lyophilized were (125pug/ml-62.5pg/ml) and
zoster virus (VZV) isolated plant extracts and the standar25ug/ml-62.5pg/ml).But

from chicken pox and zostedrug acyclovir (ACV) were ethanol extracts did not exhibit

patients evaluated against VZV usingany activity against both the
antiviral assay following theviruses at any concentrations.

Methods Julia Serkedjieva et al (1999)

Fifty VZV vesicular swab method.

specimens  from  patients Conclusion

clinically diagnosed were From the findings we suggested

collected and viral strains that the planHemidesmus

Available online at www.lsrj.in



A STUDY ON THE INVESTIGATION OF IN VITRO CYTOTOXIC AND ANTIVIRAL... Volume - 6 | Issue - 9 | October — 2016

indicus can be used as a better herbal remedy for theneed and prevention of chicken pox and
zoster infections or associated diseases.

INTRODUCTION

Varicella-zoster virus (VZV) is a ubiquitous humalphaherpesvirus, which causes varicella
(chicken pox) and herpes zoster (zoster). Chickempa relatively mild disease in healthy children
but may be life threatening in immunosuppressedepiat neonates, and normal adults especially
smokers for whom the risk of varicella pneumoniigh [1]. In the industrialized countries of the
West, varicella is largely a childhood disease, n@hg reports from tropical countries indicate a
significant incidence of varicella among adultsinfry VZV infection begins with inoculation of
mucous membrane sites, after which the virus isymed to spread to regional lymph nodes and
elicits primary and secondary viremic phases inetlady and late incubation periods [2].

Adults are more likely to die than children fromiaktenpox and have serious complications
resulting from varicella infection. Immunocomproes people are more likely to have serious
illness with complications as a result of chickexpid a pregnant woman gets varicella during the
first 20 weeks of pregnancy, her baby has a 1 1@@&risk of having serious birth defects such as
shortening and scarring of limbs, cataracts, shmgdld size, abnormal development of the brain and
mental retardation.

Varicella can also reactivate without rash or ngical symptoms or signs, as evidenced by a 5-
fold increase in VZV-specific antibodies [3]. Raaation of the virus causes zoster. Initial infecti
with varicella-zoster cause chickenpox but the ssican then remain silent in the body for decades.
Zoster causes a painful, blistering rash that Wgagpears on just one side of the body, most often
on the torso or face. Pain and numbness may ogdteilocation of the rash two to four days before
the rash appears. The chances of getting zosteraise with age.

Acyclovir is a synthetic nucleoside analogue timétriferes with the replication of herpes viruses. |
is used to treat chickenpox and zoster. Acyclaviaisafe and effective drug with rare side effects
when used as short term treatment [4], [5],[6]

A majority of the world's population in developicguntries still relies on herbal medicines
to meet its health needs. Herbal medicines arernheavailable health service often used to provide
first-line and basic health service, to peopleniivin remote and undeveloped areas at an affordable
cost. The interest on herbal medicines and thdization have been increasing rapidly in recent
years.Hemidesmus indicus, also known in ancient Ayurvedic medicine as Sdgam Sariva, has
been revered for its medicinal properties for nearthousand years. Traditional Ayurvedic medicine
practitioners have used Sariva for hundreds andriedls of years[7]; It was used as a healing herb
as well as a magical-spiritual dream herb. It isduto treat stomach problems, cure rashes, skin
related infections.etc.,[8].

Although some research has been done in the pglamtantiviral activity against varicella
zoster virus has not been reported so far. Henesesthdy highlights the primary research on the
antiviral efficacy of the plant in comparison tceetktandard drug acyclovir by adopting antiviral
assay against vzv isolated from the clinical sasmpé chicken pox and zoster patients and
confirming it by using Elisa technique .

MATERIALS AND METHODS
Plant materials and Cell line preparation

The plant part (roots) dflemidesmus indicus were collected from suburbs of Chennai, India.
The accuracy of the plant parts and family weresdamed with the Department of Plant Biology
and Biotechnology, Presidency College, Chennai. Té&ts were shade dried and powdered
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coarsely. Aqueous, aqueous ethanol (1:1) and eltlextiacts were prepared by cold maceration
method and then filtered through a 0.22um poredsidlipore filter and lyophilised at -AT at
reduced pressure.

Estimation of maximal cytotoxic free concentrationby in vitro cytotoxic assay
Procurement of cell line

Human Epidermoid larynx carcinoma cell line (HEp®&re initially procured from National
Centre for Cell Sciences (NCCS), Pune, India anthtaiaed in P.G. & Research Department of
Microbiology and Biotechnology, Presidency ColleGaennai, India.
Preparation of Cell culture medium

The Preparation of Cell culture medium and subcuituof Hep-2 cellsvere carried out by
following the method as described by Gerald Co#tea.,1996 [9]. For 10% culture media 10ml of
FBS(fetal bovine serum) was added in 90ml plain M&Mhd for 5% culture medium 5ml of FBS was
added in 95ml media (Sigma Aldrich M4655) The predamedium were transferred into sterile
disposable storage medium bottle. Then the contastsupplemented with Penicillin (100 1U/ml),
Streptomycin  (100pug/ml), Kanamycin (100pug/ml) andnpghotericin-B (100pug/ml) (Himedia
A0011).
HEp2 cell lines

HEp2 cell lines were grown in MEM (Sigma Aldrich 885) with 5ml of foetal bovine
serum.
Subculturing of cells

Cultures were observed under inverted phase cornisage culture microscope to assess the
confluence and the absence of bacterial and fungataminants of the cell monolayer. The
confluent monolayer was twice washed gently withl2f PBS and the wash solution was removed.
4ml of TPVG solution sufficient enough to cover tl layer was delivered over the monolayer.
The flask was incubated at%€7for 3-5 minutes until the cell sheet dissocidtethis stage cells had
undergone rounding without detachment, which waeoked under Inverted Phase Contrast Culture
Microscope (Nikon). Then 5ml of 10% FBS growth madiwas added into the flask and the content
was aspirated several times with a micropipett®-2@Oul was removed to perform a cell count. The
required number of cells was transferred to a nawelled flask containing pre-warmed HEp-2
medium and incubated at €.
Collection of clinical samples

Fifty clinical samples from vesicles of patientsfeting from chicken pox and herpes zoster
were collected from the Skin Outpatient Departméiipauk Medical College, Chennai, India in
BD™ Universal viral transport medium. The oozing fldidm the vesicles was collected using a
sterile screw cap vial containing 4ml of virus spart medium(VTM),transported in ice pack and
store at -88C until further use.
Detection of IgG and IgM antibodies

Serum sample collected from patients sufferingsnfrchickenpox and herpes zoster were
screened for the presence of IgG and IgM antibodggEnst chicken pox and zoster viruses by
Enzyme linked immunosorbent assay (ELISA) using memtial kits (Calbiotech Catalog
No0.VZ081G and Calbiotech Catalog No. VZ082M).
Isolation of virus collected from chicken pox and aster patients

The viral transport medium(VTM) with swab(contaigirthe viruses collected from the
patients’ vesicles) was centrifuged at 2000rpmli@min and 0.1ml of the supernatant was directly
applied over the monolayer cell line after carefeinoval of the growth medium. It was kept
undisturbed for 60 min at room temperature. 10n8%fFBS maintenance medium was added on to
the HEp2 cell line. A control flask was also mainéal. The culture flask was incubated atG3or
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7 days. The flask was observed daily for cytopadifect (CPE) using an inverted phase contrast
microscope
Estimation of tissue culture infective dose 50

Tissue Culture Infective Dose 50 (TGHp was estimated by Reed and Muench Method,
(1938) [10]. 100ul of the diluted virus was suspsshdn 900ul of 2% MEM and it was serially
diluted from 1 to 19 concentration. 100u! of the diluted virus was atittethe respective columns
and incubated at 3Z for 1 hour and about 100u! of 2% minimum essémiiadium was added.
After 48 hours, the cytopathic effect in the wetlis each row was counted and TGiDwere
estimated as below

TCIDso= log 10 dilution factor { % infection at a next dilutiorbave 50% -50}
%({infection at next dilution 50%-% infection at
Next dilution below 50%}

Estimation of maximal cytotoxic free concentrationby in vitro cytotoxic assay

The cytotoxicity of the plant materials were tesbgdusing the Human epidermoid larynx
carcinoma cell lines (HEp2) which were allowed towg in tissue culture 96 well microtitre plates in
the presence of the lyophilized plant test materiellowing the methods adopted and described by
Julia Serkedjieva et al (1999) [11]. 0.1ml cellutarspension was transferred into each of the wells
containing growth medium. The plate was incubate@7C in 5% CQ atmosphere in a GO
incubator for 12 hours. The growth medium was reedowafter confluence was obtained by
micropipette. 1mg of the extracts was dissolvedn@ard/test) in 1ml 2% FBS MEM. The extract
mixed medium was serially diluted in two fold manne 2% FBS MEM, from an initial
concentration of 5Q@/ml to a final concentration of 31§/ml. 0.1ml of the serially diluted extract
was added into the wells. For standard, same pueetias adopted with acyclovir which was added
to another row of cells. The plate was incubate@74€ in 5% CQ atmosphere for 120 hours and
was observed under inverted phase contrast migoedoo determination of toxic free concentration.
Confluent monolayer of HEp-2 cells was grown inv@8l microtitre plates. 0.1ml viral suspension,
obtained by seven consecutive ten-fold dilution2#% FBS MEM, was added into five wells of
microtitre plates (Four for antiviral, one for vé&rcontrol). 0.1ml of 2% FBS maintenance medium
alone was added into cell control (sixth row) andubated at 37°C in 5% CO2 atmosphere for 60
minutes to facilitate adsorption of virus to thdl tae.

Estimation of maximal nontoxic concentration of the lyophilized extracts by in vitro
cytotoxicity assay

A monolayer of the Hep-2 cell line was taken anel tedium was discarded and the wells
were given a gentle wash with PBS. Cells were trypsd with 0.25% Trypsin Phosphate Versene
Glucose (TPVG-Himedia). 10ml of the growth mediubd0% MEM) supplemented with 10% FBS
(Himedia),L-Glutamine and antibiotics (Penicillin 8reptomycin (100ul) of dislodged cells were
plated into the 96 well tissue culture micro tiplate and 100 ul of 10% MEM was added to each
wells. The microtitre plate was then incubatedZC3for 12 hours under 5% G@tmosphere.

One gram of the extract was weighed and dissolvéerein ethanol/water based on the
solubility and made up to 1ml in MEM (Sigma Aldrjcimdia) to obtain the final stock solution as
1mg/lml by adjusting the pH to 7.0 with Hcl/NaOHheT dissolved extract was filtered using
0.22um syringe filter. The stock solution was dithtfrom the concentration of 500ul/ml to 3.90f
500ug/ml (logdilution).

About 100ul of the diluted aqueous, aqueous ethaetthanol extract of varying
concentration (500ug/ml to 3.9ug/ml in jadjlution) was added to the confluent HEp2 cell line
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96 well tissue culture microtitre plates. 100ul28% MEM was added into the wells and control
wells were maintained. It was incubated for 4 daysS?C and the highest concentration of the
compound that showed no morphological variationaltarations as observed under inverted phase
contrast microscope (Nikon) were considered as Mari Nontoxic Concentration of the drug.

Estimation of minimum inhibitory concentration of the lyophilised extracts to varicella zoster
virus by inhibition of virus induced cytopathic assay

The antiviral assay of the lyophilised extracts wasied out from the maximum nontoxic
concentration of the extracts and cells were iefgatith the virus at the multiplicity of infectiawf
1(MOI) of TCIDsp and incubated for 1 hour at %7 After adsorption of virus, maximum nontoxic
concentration (MNTC) of the drug was added to ttigogbed virus and incubated af@7The virus
control with untreated drug and cell control weraimained. Each experiment was done in
triplicates. Acyclovir (Sigma Aldrich, India) wassed as a standard drug. The minimum
concentration of the extracts that could inhibé tbrmation of CPE by Chicken pox and Zoster virus
was estimated in comparison to the virus control.

RESULTS

Totally fifty samples for varicella zoster (12 ckenpox samples) and (38 zoster samples)
were collected from the patients suffering fromhbtie diseases. Among 12 chickenpox and 38
zoster samples collected from patients, 6 posithiekenpox samples and 4 positive zoster samples
were isolated.

HEp-2 cell line showing cytopathic effect (CPE) othicken pox virus & zoster virus isolated
from patients suffering from varicella zoster. (Fig:1)

The viral isolates from the patients suffering framickenpox and zoster were cultivated
using the HEp-2 cell line (immortalized, human legital cells).The virulence and the pathogenicity
of the chicken pox and zoster viruses were obseage@PE. The comparison of CPE of both the
virus chickenpox and zoster was done by ugingtro experimentation.

Estimation of Maximal Nontoxic free Concentration d lyophilized extracts of selected plant on
Hep-2 cell line at 120 hours.

The aqueous extract and aqueous ethanol extraloe bfemidesmus indicus showed toxicity
at the first two highest concentrations 500-25011 gtni20 hours.

The ethanol extracts oHemidesmus indicus were toxic to the cells at first three
concentrations.

The cytotoxic results of the standard drug Acyalovere also tabulated and compared with
each lyophilized extracts the plants.

In vitro antiviral activity of the lyophilized extracts of the plant Hemidesmus indicus against
chicken pox at 120 hours based on the max nontoxtoncentration assay.
Agueous extract

The lyophilized agueous extract of the plad@midesmus indicus exhibited antiviral activity
against chicken pox at 120 hours at 125ug/ml andpgfZml only but, at other remaining
concentrations 31.25pg/ml to 3.98 pg/ml it showedaativity which was observed by the presence
of cytopathic effect in the Hep-2 cells.

Aqueous ethanol

In vitro antiviral activity of the lyophilized aqueous etioh extract of the plariiemidesmus
indicus on chicken pox at 120 hours was 125ug/ml and heratoncentrations showed any change.
Ethanol extracts

The lyophilized ethanol extract of the pld#émidesmus indicus did not show any activity
against chicken pox virus 120 hours.
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In vitro antiviral activity of the lyophilized extracts of the plant Hemidesmus indicus against
zoster at 120 hours
Agueous extract

In vitro antiviral activity of the aqueous extract of tHarm Hemidesmus indicus on zoster at
120 hours was just the same as that it was againgtenpox i.e., 125-62.5ug/ml.
Aqueous ethanol extract

Antiviral activity of the aqueous ethanol extrattloe plantHemidesmus indicus on zoster at
120 hours was slightly different to that of theules against the chickenpox. Here it exhibited the
antiviral activity at two concentrations 125ug/mba62.5ug/mil.
Ethanol extracts

The lyophilized ethanol extract of the platemidesmus indicus here again did not show any
activity against zoster virus 120 hours.

DISCUSSION

Even though the introduction of the varicella vaecin 1995,[12] has reduced the incidence
of chickenpox still there is a continuation of thatbreak of vzv infection in many countries where
vaccination for vzv is not a routine policy and s@aal outbreaks of the wild type infection of the
virus continue to occur. In addition there is aor@asing number in the atypical cases of varicella
zoster which has some serious effects in a groygeople like immunosuppressed patients, neonatal,
smokers with risk of varicella pneumonia. The imeide of zoster is considerably increased in HIV-
positive adults[13] and children, and in AIDS pat& zoster can also produce multiple CNS and
ocular disorders which are estimated to occur ioupl% of HIV-positive subjects[14].Also when
VZV reactivates all the neurological and ocularedses occur in the absence of zoster rash [15]

Confirming the VZV infection and studying the chatexistics of virus is very vital in finding
an alternative to the present treatment for colmigplthe severity of the disease which is done by
isolation and identification of the vzv virus.

In the present study, fifty vzv clinical samplesreveollected from the vesicular lesions and
serum samples of patients with chicken pox andexosimong them 6 positive chicken pox and 4
zoster were isolated.VZV isolated was propagatetherHuman Epidermoid larynx carcinoma cell
line (HEp2) [16].

The low percentage of recovered isolates mightttodkated to virus loss because of filtration
of specimens prior to inoculation onto Hep-2 ceWlgus loss may be due to the protein binding
capacity of the membrane filters, as well as timafighe sample collection, which may be due the
time between onset of infection and sample patemission to hospital. Filtration of specimens
using a (0.22um) Sartorius syringe filter decredbeschance of success of VZV isolation [17] [18]
Also, in this study, the rate of isolation was highhe first 3 days after the onset of the disdage
it declined gradually with time. The delayed datatof cytological changes may be attributed to the
low viral load in collected specimens, Alternatipgssaging in cell cultures could be a supporting
factor to maximize the viral load, Other researshieave noted that the infective varicella zoster
virus can be isolated using cell cultures and ajytopathic effect (CPE) can be observed within
3 days to 3 weeks according to the viral load. €hesults showed that Hep2 cells could be used
successfully for isolation and propagation of VZMe antibodies to VZV could be detected using
the same assay according to Leonatdi. who reported that dot-ELISA could be used religbr
the detection of antibodies to varicella viruseluman sera [19]. The cytotoxicity of the lyopheiiz
Aqueous, aqueous ethanol and ethanol root extoddtse plantHemidesmus indicus and acyclovir
were monitored by daily observing the changes & ¢tells such as morphology, eruption of
monolayer, aggregation of cells under microscopydietectable alterations and it was evaluated in
order to determine the nontoxic concentrations thaintained 100% cellular viability. The toxic
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concentration of Aqueous, agueous ethanol extadtemidesmus indicus and Acyclovir on Hep-2
were 500-250ug/ml but, the ethanol extract showeit teven in lower concentration at 125ug/ml.

The antiviral activities of Aqueous, aqueous ettharma ethanol extracts oHemidesmus
indicus and acyclovir against one positive isolate in k@rc pox and one positive isolate in zoster
were evaluated. The discrepancy in this study mighsimply explained by the use of a three kinds
of extracts of Hemidesmus indicus rather than thde plant powder. The nontoxic concentration of
acyclovir (125 pg/ml) showed good antiviral actvétgainst the isolated virus.

In that context, Wutzler [20] reported that the 0Cfr acyclovir against most laboratory
strains and clinical isolates of VZV ranges frorhi2to 10.8 pg/ml.

CONCLUSION

VZV isolates were successfully isolated and propadjaising Hep-2 cells. Isolates were
identified using ELISA techniques. The cytotoxicitf Aqueous, aqueous ethanol and ethanol
extracts ofHemidesmus indicus extracts and acyclovir on Hep-2 cells was deteeahi using
Maximum Non Toxic free Concentration followed byliduSerkedjieva . Aqueous, aqueous ethanol
and ethanol extracts ¢tdemidesmus indicus in the crude form has a low antiviral activity ags
VZV compared with acyclovir. Molecular biology tetfues are recommended for genotyping of
clinical isolates isolates. Screening of the araivactivity of a wide range of herbal antiviraless
is also suggested in order to establish a safere moonomical and more efficient treatment,
particularly for acyclovir resistant isolates.
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Results
Table: 1 Detection of 1gG and IgM
Wells Samples IgG(Ab Color IgM(Ab Color
index) Interpretation | index) Interpretation

1A Blank B No Color B No Color

1B Positive 2.5 Dark Yellow 2.3 Dark Yellow
Control

1C Positive 2.6 Dark Yellow 2.0 Dark Yellow
Control

1D Calibrator 1.3 Pale Yellow 1.0 Pale Yellow

1G Negative 0.2 No Color 0.4 No Color
Control

1H Negative 0.5 No Color 0.1 No Color
Control

2A VZ23 1.7 Pale Yellow 1.3 Pale Yellow

2B VZ18 1.2 Yellow 1.7 Pale Yellow

2C VZ9 1.3 Pale Yellow 1.5 Pale Yellow

2D VZ15 1.6 Pale Yellow 1.6 Pale Yellow

2G VZ 12 1.8 Yellow 1.7 Yellow

2H VZ 36 1.5 Yellow 1.8 Yellow

3A HZ41 1.7 Pale Yellow 1.2 Pale Yellow

3B Hz42 1.3 Pale Yellow 1.3 Pale Yellow
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3C HZ3 1.6 Pale Yellow 15 Pale Yellow
3G HZ8 2.3 Dark Yellow 25 Dark Yellow
3H HZ7 2.2 Dark Yellow 2.4 Dark Yellow

Table 2: Results for the Maximum Nontoxic free Conentration & Antiviral assays of the
lyophilized aqueous ,aqueous ethanol, ethanol extts of theHemidesmus indicus against
chickenpox and zoster virus @ 120 hours and Physieemical properties of the lyophilised
plant extracts subjected for in vitro analysis.

Conc Aqueous Aqueous/ethanol Ethanol ACYCLOVIR
(1g/ml) MNTC | ANTIVIRAL |MNTC  BNTIVIRAL  MNTC  ANTIVIRAL  MNTC A | NTIVIRAL
C.P + * + * + * + *
500
ZOSTER + * + * + * + *
C.P + * + * + * + *
250
ZOSTER + * + * + * + *
C.P _ + _ + + * _ +
125
ZOSTER | + _ + + * _ +
CP _ + _ _ _ + _ +
62.5 | ZOSTER _ + . + _ + _ +
C.P _ _ _ _ _ _ _ +
31.25| ZOSTER _ _ _ _ _ _ _ +
C.P _ _ _ _ _ _ _ +
15.62| ZOSTER | _ B B _ B _ +
C.P _ _ _ _ _ _ _ +
7.86 |ZOSTER| _ B B _ B _ +
C.P _ _ _ _ _ _ _ -
3.98 | ZOSTER _ _ . _ _ _ _ -
PH VALUES 7.0 7.0 7.5
PHYSICAL Brownish color Brownish Black Black color sticky
PROPERTIES | sticky texture colour crystals texture

C.P= chicken pox virus, For MNTC (+) = TOXIC to Hep-2 cells, () = NONTOXIC to Hep-2 cells

For antiviral activity (+) = Presence of antiviral activity, (-) = Absence of antiviral activity
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Figl: Cytopathic effect of virus isolated from chtkenpox patients on HEp-2 cell line.

Fig2: Cytopathic effect of virus isolated from zoter patients on HEp-2 cell line.
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Fig 3: Normal cell control
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