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Therapeutic potential of HIV nosode 30c
as evaluated in A549 lung cancer cells
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Objectives: To examine if HIV nosode in 30c dilution (HIV 30c) has therapeutic potential
against lung cancer cells (A549) as compared toWRL-68 normal cells and to elucidate its
possible molecular mechanism of action on DNA replication and apoptosis.
Methods: Effects of HIV 30cwere thoroughly tested for its possible anticancer potential
on A549 cells (lung cancer);WRL-68 normal liver cells served as control. Three doses, one
at LD50 and two below LD-50,were used. Proliferation,migration and senescence assays
were made and generation of reactive oxygen species (ROS) studied by routine tech-
niques. The ability of HIV 30c to induce apoptosis in A549 cells and its possible signalling
pathway were determined using immunoblots of relevant signal proteins and confocal
microscopy, including studies on telomerase reverse transcriptase (TERT) and topo-
isomerase II (Top II) activities, intimately associated with cell division and DNA replica-
tion.
Results: HIV 30c prevented cancer cell proliferation andmigration, induced pre-mature
senescence, enhanced pro-apoptotic signal proteins like p53, bax, cytochrome c,
caspase-3 and inhibited anti-apoptotic signal proteins Bcl2, TERT and Top II, changed
mitochondrial membrane potential and caused externalization of phosphatidyl serine.
Thus, it induced apoptosis as also evidenced from increase in cells with distorted mem-
brane morphology, nuclear condensation, DNA fragmentation, and ROS, typical of
apoptosis in progress.
Conclusion: HIV 30c nosode has therapeutic potential for inducing cytotoxic effects on
A549 cells as manifested by changes in nuclear condensation, DNA fragmentation, ROS
generation and MMP, and for its inhibitory action on cell proliferation, cell migration,
expression of telomerase reverse transcriptase and Top II genes, and increasing expres-
sion of pro-apoptotic genes. Homeopathy (2017) 106, 203e213.

Keywords: HIV nosode; Anticancer potential; A549 cells; Telomerase reverse
transcriptase; Topoisomerase-II

Introduction
Infection by human immunodeficiency virus (HIV)

initially produces a brief period of influenza-like illness,

but then the virus usually replicates a single stranded
DNA by reverse transcriptase activity and gets incorpo-
rated into the host genome without producing any notable
symptom for a variable period of time.1 The gene product
from the host genome then begins to cause a progressive
loss of CD4+ T-cells, leading to almost total dysregula-
tion of the immune system, and the victim now becomes
extremely susceptible to common infections, like tuber-
culosis, and other opportunistic infections and tumours.
The late symptoms of acquired immune deficiency syn-
drome (AIDS) often get complicated by a particular
infection of the lung known as “pneumocystis pneu-
monia”, associated with severe weight loss, skin lesions
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caused by Kaposi’s sarcoma, or other AIDS-related con-
ditions.2 Therefore the lung becomes one of the final tar-
gets of this virus at later terminal stages of the disease.
Since the advent of AIDS disease in the early 1980s

doubt about its viral origin persisted until the actual virus
was detected3 and its viral origin confirmed.4 But in the
first two decades, thousands of people died as no drug
could resist the virus from replicating and attacking the im-
mune system through its gene product.
Frantic searches were made initially for drugs that

could possibly cure the disease to save the impending
global catastrophe, but these proved unsuccessful. At-
tempts were then made to treat the disease using a defen-
sive and preventive approach, by trying to stop replication
of the virus to stall rapid spread of the disease. As reverse
transcriptase activity was extremely important for virus
replication and entry into the host genome, drugs like
reverse transcriptase inhibitors, or protease inhibitors
that could interrupt the virus from replicating, showed
some response in limiting spread of the virus in the
body, but unfortunately their severe side-effects restricted
their use. The search was extended to other modes of treat-
ment like complementary and alternative medicines
(CAM). In the US, approximately 60% of people with
HIV prefer to use various forms of CAM5 even though
the effectiveness of most of these therapies has not yet
been firmly established.6 Some homeopathic remedies
have also been claimed to show ameliorative antiviral ef-
fects in the treatment and managements of AIDS in hu-
mans7e9 and in animals,10 but validity of their claims or
a molecular mechanism of action in support of their claim
still remain unexplored.
Homeopathic nosodes are prepared from microbes, se-

cretions, discharges and tissues, and are quite frequently
used in ultra-high dilutions like 30c in a variety of chronic
ailments. Use of such nosodes in homeopathy dates back to
1833,11 but their efficacy has seldom been systematically
explored by conducting controlled experimental studies.12

Recently one of us (RS) developed an HIV nosode-30c
(HIV 30c) from two AIDS-infected volunteers by adopt-
ing a widely accepted 15-step protocol.13 In the current
study, an indirect method has been used to test if
HIV 30c might show any inhibitory effect on reverse
transcriptase activity in cancer cell lines, particularly in
lung cancer cells, A549. Allied to this, we made a spe-
cific attempt to evaluate regulatory effect, if any, of the
HIV nosode on the proliferative activity of growth and
division of cells, which are hallmarks of cancer cells,
through deployment of various cytotoxicity assay
methods including cell viability (MTT assay), cell
morphology analysis, Annexin V/FITC assay, DAPI
staining, drugeDNA interaction, DNA fragmentation,
ROS generation, and MMP determination. Also included
were proliferation and senescence assays and expression
of pro-apoptotic (Bax, cytochrome c, caspase 3), and
anti-apoptotic (Bcl2), telomerase reverse transcriptase
(TERT) and topoisomerase II (Top II).

Materialsandmethods
Preparation and source of the nosode
HIV nosode preparation was done by one of us (RS)

following the principal guidelines suggested by Samuel
Hahnemann,14 and approved by the Technical Committee
of CCRH, New Delhi, Government of India15,16 and the
Homeopathic Guidelines of Drug Proving by the
European Committee of Homeopathy through an
elaborate 15-step safe method13 from sera of two confirmed
HIV-positive volunteers, by adopting the homeopathic pro-
cedure of potentization to obtain the 30c potency (dilution
factor 1060) using water/ethanol as solvent/vehicle after tak-
ing the statutory precautionary measures. The volunteers
who donated blood samples were confirmed for their HIV
typese type I or II. The donors of blood samples also tested
negative for Hep B, Hep C, VDRL, Syphilis, etc. Co-
infection positive samples, if any, were carefully discarded.
Their sera were not included for preparation of the nosode.
Viral load HIV-RNA quantification was done by the in vitro
nucleic acid quantification method (COBAS Taqman) from
the central laboratory “Metropolis” in Mumbai. Further, the
30c potencies of HIV nosodes from different batches were
tested for viral copies, if any, by RT-PCR, which were found
to be negative.13

ECH and CCRH guidelines are the only guidelines
currently available for homeopathic drug provings, but are
generally accepted. Ultradilute potentised homeopathic med-
icines may be devoid of any active material of the source; and
are considered safe for human use, as per the well accepted
Homeopathic Pharmacopeia of India (HPI), The Homeopath-
ic Pharmacopeia of the United States (HPUS) (www.hpus.
com), and similar other available pharmacopeiae.

Cell culture
HeLa (cervical cancer), HepG2 (liver cancer), A549

(lung cancer) and normal liver hepatocytes, WRL68 cells
were procured from National Centre for Cell Science
(NCCS), Pune, India. All cell lines were maintained sepa-
rately in DMEM containing 10% heat-inactivated FBS and
1% antibiotic mixture for cell culture in a humidified incu-
bator with ambient O2 level and 5% CO2 level at 37

!C.

Cell viability assay
For determination of cytotoxicity against cancer and

normal cell lines, HeLa, A549, HepG2 and WRL-68 cells
were treated with various concentrations of HIV 30c
(0.5 mle6 ml per 100 ml media) and incubated
for 24 h. MTT (3-(4, 5-dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide) solution (10 mmol/L) was
then added to each well and incubated for 3 h at 37!C. For-
mazan crystals formed were dissolved in 100 ml acidic iso-
propanol and optical density (OD) was measured at 595 nm
in an ELISA reader (Thermo scientific, USA).17 On the ba-
sis of MTT assay results, the type of cancer cells showing
best response, that is, the maximum number of cancer cells
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dying at the minimum dose of HIV nosode, was selected
for further detailed experiments.

Selection of cell line and dose
A549 cells were selected for further detailed studies, us-

ing WRL-68 (normal liver) cells as control. Three different
doses were selected, the 50% lethal dose (LD50) (3.5ml/
100 ml media) and two doses below the LD50 (at 3ml/
100 ml media and 2.5 ml/100 ml media, respectively) for
further experiments; Dose-1, -2 and -3 were designated
from lowest to highest dose. Control cells were treated
with succussed ethanol from the same stock with which
the drug was prepared.

Cell morphological analysis
Morphology of A549 and WRL-68 cells treated for 24 h

with different doses of HIV 30c was studied along with a
control group exposed to succussed ethanol alone. Cells
were observed under an inverted phase contrast microscope
(DMi1 Leica, Germany) equipped with a digital camera.

Apoptotic analysis
Treated and control cells were stained with annexin V

and PI as described by Matassov et al.18 Fluorescence in-
tensities were determined by fluorescence-activated cell
sorting (FACS) using FL-1H filter for annexin V and FL-
2H for PI (BD FACSCalibur, USA) to analyze apoptotic
cell percentage. Data were analyzed with Cyflogic
(v.1.2.1) software.

Nuclear morphology analysis by DAPI staining
As additional information, we also studied time-

dependent changes in nuclear morphology through fluores-
cence microscopy.
After 24-h incubation, cells were fixed with 2% parafor-

maldehyde. Then the cells were stained with DAPI at
10 mmol/L concentration and observed under a fluores-
cence microscope (Leica DFC365 FX, Germany).

DrugeDNA interaction analysis by circular dichroism
(CD) spectra
To ascertain if there was a direct interaction between the

drug and ctDNA, circular dichroism data were recorded af-
ter keeping the drug at different concentrations from 2 ml to
5 ml in contact with naked calf-thymus DNA (ctDNA) and
using only untreated ctDNA as reference material. The
different CD spectra generated (JASCO J720, Japan)
were analyzed using Origin 8 Pro software.

DNA fragmentation assay
To further confirm that DNA damage occurred in the

A549 cells as a result of HIV-nosode treatment, we also
performed the DNA fragmentation assay. For analysis of
DNA fragmentation we extracted and further purified
genomic DNA using standard protocol.19 Purified DNA
was separated using 1.5% agarose gel electrophoresis and
bands were visualized under an ultraviolet trans-
illuminator, followed by digital photography.

Determination of reactive oxygen species (ROS)
accumulation
The increase of ROS in cancer cells is associated with

multiple changes in cellular functions such as cell prolifer-
ation, migration, differentiation and apoptosis. Cells were
collected after drug treatment and fixed with 4% parafor-
maldehyde. Fixed cells were incubated with 10 mM
H2DCFDA for 20min in dark. Then the cells were analysed
under fluorescence microscope (Leica, Germany) and
representative photographs were taken.

Analysis of changes in mitochondrial membrane
potentials (MMP)
The increase in ROS generation in cancer cells with

mitochondrial dysfunction may make cancer cells more
vulnerable to further oxidative stress, which in turn pushes
cells toward death. After 24 h drug incubation, control and
treated cells were fixed with 2% paraformaldehyde and
then incubated with 10 mmol/L rhodamine 123 for
30 min at 37!C in dark. After incubation, cells were imme-
diately analyzed using fluorescence microscopy (Leica,
Germany).

Proliferation assay
In a cell proliferation assay, wemeasure the change in the

proportion of cancer and normal cells that are dividing. Con-
trol andHIV30c treated cells were harvested after 0e24 h at
3 hourly intervals; cells were washed twice with PBS and
trypsinized. The cell suspensionwas then periodically trans-
ferred for cell counting by haemocytometer.

Migration assay
To test whether HIV 30c has capability to prevent cancer

cells from migrating to invade other tissue (metastasis), we
performed migration assay. The confluent A549 cell mono-
layer was scraped to create a “scratch” with a pipette tip and
a first image of the scratches was taken. After treatment with
the three different doses of the drug (at dose 1, 2 and 3,
respectively) separately, they were subjected to incubation
for 24 h and put on the plate and then observed under a
phase-contrast microscope; the reference point was duly
matched, and photographed regions of the first image were
aligned properly and the second image was then acquired.20

Analysis of b-galactosidase associated senescence
To detect the cells which are undergoing pre-mature

senescence as a consequence of HIV nosode treatment,
we conducted the senescence assay.
According to manufacturer’s instructions, b-galactosi-

dase activity was determined by histochemical staining
method in HIV 30c treated (3.5ml/100 ml media) and con-
trol cells at different time intervals.21

Analysis of expressions of proteins related to
cytotoxicity by Western blot
To check apoptosis related protein expressions we

seeded A549 cells into 75 mm plates (Tarson, India) at a
density of 1 " 105 cells per well. Cells were treated with
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different concentrations of HIV 30c separately and incu-
bated for 24 h. An equal amount of protein (50 mg) was
run on 12.5% sodium dodecyl sulphate polyacrylamide
gel electrophoresis and electrophoretically transferred to
a polyvinyl difluoride membrane. After 3% BSA blocking,
the membranes were incubated overnight, at 4!C, with spe-
cific primary antibodies, including p53, telomerase reverse
transcriptase (TERT), which is necessary for telomere syn-
thesis (required for repeated cancer cell division as well as
retro-virus replication), Bcl-2, Bax, caspase-3, cytochrome
c or GAPDH (glyceraldehyde 3-phosphate dehydroge-
nase). The membrane was then incubated for 2 h with alka-
line phosphatase (ALKP)-conjugated secondary antibody.
5-Bromo-4-chloro-3-indolyl-phosphate/nitro blue tetrazo-
lium was used as developer and protein concentration
was quantified by densitometry using image J software.

Analysis of Type II Topoisomerases (Top II) activity by
confocal microscopy
Expression of Top II protein is an important marker asso-

ciated with DNA replication andmost anti-cancer drugs are
known to reduce the expression of Top II that helps in re-
taining the DNA damage and thereby pushing the cells to-
wards DNA-damage linked apoptosis.
HIV 30c treated cells at three doses were separately incu-

bated for 24 h with primary antibody (Santa Cruz Biotech-
nology, USA) at 4!C overnight and developed with
secondary FITC conjugated anti-Top II antibody. Then the
cells were stained with DAPI at 10 mmol/L concentration
and photographs were taken under a confocal microscope
(Carl Zeiss LSM 510 META Laser Scanning Microscope).

Statistical analysis
Statistical analysis was performed by one-way analysis

of variance (ANOVA) followed by least significant differ-
ence (LSD) post-hoc tests, using SPSS 20 software (Statis-
tical Package for the Social Sciences Inc., IBM, USA) to
identify if the differences were significant among the
mean-values of different groups. All experiments were
done in triplicates and replicated thrice. Results were ex-
pressed as mean # standard error of mean (SEM).
P < 0.05 was considered as significant.

Results
Effects of HIV 30c on the survival of A549 and WRL-
68 cells
Cell viability was gradually decreased in a dose depen-

dent manner. HIV 30c reduced viability of Hela, HepG2
and A549 cells with different doses. In 24 h incubations,
50% cell death occurred at the dose of 4.47, 4.71 and
3.5ml/100 ml media on Hela, HepG2 and A549 cell lines,
respectively. However, cytotoxicity was found to be signif-
icantly greater in A549 cells. Experimental results for the
normal cell line (WRL-68) revealed that the cytotoxicity
produced by HIV 30c after 24 h of treatment was relatively
much less (Figure 1 and Supplementary Figure 1). In all
cases, results of the succussed alcohol “placebo” treated
cells did not show any appreciable modulating effects.

Morphological changes in A549 and WRL-68 cells
Morphological changes were observed in A549 cells

treated with HIV 30c in the form of rounding off of the
cytoplasmic periphery along with gradual detachment of
cells from the substrate. Shrinkage of cell and blebbing
of cell membrane were found in treated cells (Figure 2A).
WRL-68 cells showed normal cell architecture as
compared to controls after HIV 30c treatment (Figure 2B).

Apoptosis analysis by FACS
Cells showed distinct positive binding with annexin V

when treated with HIV 30c, indicating movement of phos-
phatidyl serine to the outer cell surface. Treatment with
HIV 30c in A549 cells caused significant apoptotic cell
death as compared to control set (Figure 3A). Dot plot sug-
gested that more or less the same number of living cells
were present in the HIV 30c treated WRL-68 cells after
24 h incubation as compared to the untreated control
(Figure 3B).

Nuclear changes
After DAPI staining, nuclear condensation was observed

in A549 cells treated with the different doses of the drug
(Supplementary Figure 2A) in a time-dependent manner
while theWRL-68 cells did not show such notable changes
in nuclear condensation (Supplementary Figure 2B). This
result suggested that HIV 30c could potentially initiate
the process of cellular DNA damage by commencing
with the nuclear condensation process. DNA damage was
initiated at 8th h with the drug treatment.

Changes in circular dichroism (CD) spectra
Peak shifts in CD spectra indicated that changes took

place in ct-DNA helical structure in the drug treated series
in A-549 cells as a result of drugeDNA interaction
(Figure 4A).

Figure 1 Cell viability assay: Cells (A549 and WRL-68) were
treated with 0.5 mle6 ml of HIV 30c per 100 ml media for 24 h.
Cell viability was determined by MTT assay. The results showed
gradual reduction in the viability of A549 celline. HIV 30c produced
negligible cytotoxicity in normal cell line (WRL-68) after 24 h of
treatment.
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HIV 30c induced DNA fragmentation in A549 cells
HIV 30c treatment induced cellular DNA fragmentation

leading to DNA damage as observed from different frag-
mented bands of DNA incubated with HIV 30c and
compared to that of untreated cells. Experimental analysis
also suggested initiation of cell DNA fragmentation in
HIV 30c treated A-549 cells (Supplementary Figure 3).
Since there were no nuclear condensation and changes in
Top II expression noted in the WRL-cells on HIV-nosode
treatment, the DNA fragmentation study in this cell line
was considered unnecessary and therefore not done.

Changes of intracellular ROS generation
Microscopic photographs (Figure 4B) would depict an

increase in intensity of bluish-green colour in the drug
treated sample; this would implicate the induction of

greater quantity of ROS in the HIV 30c treated cells. In
the case of the treatment group, ROS generation increased
in a dose-dependent manner. But in WRL-68 cell line after
HIV 30c treatment no significant change in ROS generation
was found (Figure 4C).

Mitochondrial membrane potential analysis results
There was a decrease in mitochondrial membrane poten-

tial (MMP) in a dose-dependent manner after treatment,
reaching the maximum at dose 3.5ml/100 ml media of
HIV 30c treatment in A549 cells (Figure 5A) but not in
WRL-68 cells (Figure 5B).

Changes in cell proliferation rate
Analysis of the cell proliferation histogram revealed that

HIV 30c treatment reduced A-549 cell growth as compared

Figure 2 Morphological analysis of (A) A549 and (B) WRL-68 cells: A549 cells showed membrane blebbing, cell periphery shrinkage
and rounding off of cells in the HIV 30c treatment group. WRL-68 cells showed normal cell architecture as compared to control set after
HIV 30c treatment.

Figure 3 (A) Annexin V/PI assay in A549 cells: A549 Cells were undergoing apoptosis after HIV 30c treatment. Dot plot suggested that
more number of apoptosis occurred at the highest dose of HIV 30c after 24 h incubation [Upper left = dead cells, lower left = live cells, upper
right = late apoptotic cells and lower right = early apoptotic cells]. (B) Annexin V/PI assay in WRL-68 cells: Dot plot suggested that more or
less the same number of living WRL-68 cells were present in HIV 30c treatment set after 24 h incubation [Upper left = dead cells, lower
left = live cells, upper right = late apoptotic cells and lower right = early apoptotic cells].
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Figure 4 (A) DrugeDNA interaction: Circular dichroism spectra indicated HIV 30c can interact with ct-DNA. (B) and (C) Fluorescence
images of ROS in A549 cells and WRL cells after HIV 30c treatment: Accumulation of ROS was increased in a dose-dependent manner
after HIV 30c treatment in A549 cells. No change in reactive oxygen species (ROS) accumulation was found at even highest dose of HIV 30c
treatment for WRL-68 cells. See Supplementary file 2 for relevant statistical analysis and bar-graphs.

Figure 5 (A) Depolarization of mitochondrial membrane potential (MMP): fluorescence intensity was reduced gradually at increasing
HIV 30c doses, indicating gradual reduction ofMMP in A549 cells. (B)No changewas observed in depolarization ofmitochondrial membrane
potential (MMP) after WRL-68 cells were treated with HIV-nosode. See Supplementary file 2 for relevant statistical analysis and bar-graphs.
(C) This indicated the reduction in proliferative property of A549 cells upon treatment with HIV 30c at the dose 3.5ml/100 ml media compared
to that of the control plates at different time points. Lowest proliferation was reached at 24 h of treatment. (D) Data of proliferation assay indi-
cated no significant amount of reduction in cell division of WRL-68 cells upon treatment with HIV 30c at dose 3.5ml/100 ml in the media
compared to that of the control plates at different time points.
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to control sets. In early hours of treatment with HIV 30c,
A549 cellular proliferation was evident but after 9th h of
treatment, it gradually decreased until the 24th h of HIV
30c treatment (Figure 5C) when it touched the lowest level.
No significant reduction in cell division of WRL-68 cells
was noted in plates treated with HIV 30c at a dose of
3.5ml/100 ml in media as compared to that of the untreated
control cells at different time points (Figure 5D).

Efficacy of HIV 30c in prevention of cell migration
Cell migration gradually reduced upon treatment with

the increase in drug dose. In case of positive control the
migratory index reduced to 65.84 # 1.9 from the reference
plate (100.13 # 1.3). In the case of the different drug-
treated cell series (2.5ml/100 ml, 3ml/100 ml and 3.5ml/
100 ml media of HIV 30c), the migratory indices gradually
increased to 107.12 # 1.89, 112.40 # 2.25 and
142.32 # 0.79, respectively, indicating thereby a corre-
sponding decrease in cell migration (Figure 6A). There
was no visible change in cell migration in theWRL-68 cells
upon HIV-nosode treatment, as expected since they were
derived from normal cell lines.

Results of senescence assay in A549 cells andWRL-cells
treated with HIV 30c
HIV 30c induced premature senescence in lung cancer

cells (A549) in a time-dependent manner. HIV 30c treated
A549 cells showed positive b-galactosidase activity. Blue
colour increased in a time dependent manner with the
maximum at 20th h (Figure 6B). These features were not
observed in theWRL-68 cell line on HIV-nosode treatment
(Figure 6C).

Change in expressions of different proteins related to
cytotoxicity
After HIV 30c treatment, expression of proteins related

to cell survival and apoptosis was quantified in A549 cells.
Expressions of p53 and Bax were up-regulated in HIV 30c
treated cells. On the other hand, the expressions of TERT
and Bcl2 decreased upon treatment of HIV 30c, showing
clearly its inhibitory effect on reverse transcriptase activity
required for both telomere synthesis and retro-virus repli-
cation. Further cytochrome c and caspase 3 expressions
were increased in HIV 30c treated A549 cells in a dose
dependent manner (Figure 7).

Changes in Top II expression
Decreased levels of Top II in the cellular nucleus were

shown by confocal microscopy. Experimental results indi-
cated that Top II expression was reduced in the nucleus of
the drug-treated group (2.5ml/100 ml, 3ml/100 ml and 3.5ml/
100 ml media of HIV 30c), when compared with control set
(Figure 8A). Therewas no corresponding change in expres-
sion of Top II in the WRL-cells on HIV-nosode treatment
(Figure 8B).

Discussion
While HIV 30c treatment at LD50 dose (that is, 3.5ml/

100 ml media) reduced the viability of A549 cells to
50%, it reduced the viability of WRL-68 by 4% only.
This fact clearly differentiates the action of the nosode
from that of many other conventional chemotherapeutic
drugs, which show considerable cytotoxic effects in both
cancer and normal cells alike. HIV 30c successfully

Figure 6 (A) Migration assay: The clear zone in the control plate was reduced compared to the corresponding zone of the reference plate
after the 24 h treatment. But in the case of the drug doses, the clear zone was increased compared to that seen in the reference plate. The
graph represents the migratory distance of the cells with respect to the reference plate. The results are represented as mean # SE (signif-
icance *P < 0.05). (B) Senescence assay: The induction of premature senescence was initiated at 12th h after drug treatment in A549 cells.
(C) Induction of premature senescence was not observed up to 24 h after treatment of WRL-68 cells with HIV-nosode treatment.
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induced an apoptotic response in A549 cells, as evident
from the external morphological changes of cells, nuclear
fragmentation, chromatin condensation and chromosomal
DNA fragmentation, with the viability of the cancer cells
being reduced in a dose-dependent manner.
When cells are transformed into cancer, they become en-

dowed with the property of auto-replication and immor-

tality. They also gradually become unresponsive to any
action affecting their divisional activities by interfering
with or inhibiting cell division. They continue to divide
and re-divide and then start moving to other tissue (metas-
tasis) to invade. Thus the primary target of many anti-
cancer drugs is the DNA, the main machinery that is
involved in cell division. The strategies of most anticancer
action are two-fold: either they prevent the uncontrolled
cell division or they kill those unruly cells that cannot be
prevented from dividing through apoptosis (or auto-
phagy or other means of cell killing like necrosis). Thus
research directed towards different events of cell division
and progression through apoptosis can give important clues
about the potential of any drug meant for combating can-
cer. We focus on the action of HIV nosode to pinpoint
how far it succeeded in stopping proliferation activity
and how far it might contribute to channel the erring cancer
cells towards their death, some of the landmarks for this be-
ing abnormal cell morphology, nuclear chromatin conden-
sation, ROS generation, ct-DNA binding ability,
senescence status, and other apoptosis markers.
Loss of plasma membrane asymmetry is an early feature

of apoptosis progression. In apoptotic cells, the membrane
phospholipid phosphatidyl serine (PS) is translocated from
the inner to the outer leaflet of the plasma membrane,
thereby exposing PS to the external cellular environment.
Annexin V is Ca2+-dependent phospholipid-binding pro-
tein with high affinity for PS, and binds to the exposed
apoptotic cell surface PS.22 Results of annexin V/FITC
assay confirmed that HIV 30c treatment induced apoptosis
with externalization of phosphatidyl serine.
Through metastasis, cancer cells invade other tissue/or-

gans, creating a major problem in surgical/radiological
treatment of cancer and threatening survival of patients.23

Figure 7 Analytical data and images of Western blots: p53,
Bax, cytochrome c, and caspase 3 activities were up-regulated
and TERT and Bcl-2 expressions were down-regulated by HIV
30c treatment after 24 h incubation. Glyceraldehyde 3-
phosphate dehydrogenase (GAPDH) served as loading control.

Figure 8 (A) Confocal microscopic analysis: Expression of Top II in the nuclei of A549 cells was studied after treatment with HIV 30c.
Changes of expression of Top II were observed in the drug treated group as compared to control. (B) No change of Top II expression
was noted in the nuclei of WRL-68 cells after HIV 30c treatment.
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Results of migration assay can reflect on metastatic status
of cancer cells to a considerable extent. Results of migra-
tion assay of A549 cells revealed that HIV 30c treatment
reduced the migratory property of A549 cells.
Type II topoisomerases (Top II) constitute a family of

nuclear enzymes essential for all living cells. These en-
zymes are capable of transferring one double helix through
a transient break in another DNA double helix. Top II play
important roles in DNAmetabolic processes, in which they
are involved in DNA replication, transcription, chromo-
some condensation and de-condensation.24,25 Top II are
also the cellular target for a number of widely used
anticancer agents currently in clinical use.26 Down-
regulation of Top II expression in A549 cancer cells after
HIV 30c treatment indicated that this nosode has ability
to act as a topoisomerase inhibitor, contributing to DNA
damage, and interfering with divisional activities, thus
pushing the cells further towards death.
As stated, DNA is the molecular target for many drugs

that are used in cancer therapeutics. Results of nuclear
condensation of cancer cells after administration of the
drug made us further interested to investigate if the drug
could potentially bind with DNA. CD data confirmed that
the ultra-highly diluted drug still had an ability to interact
with DNA and change the ellipticity of the DNA-helices,
bringing about conformational changes. DNA fragmenta-
tion data also supported ability of the drug to induce
cellular DNA fragmentation, which is considered a hall-
mark of apoptosis. Incidentally, DNA fragmentation assay
indicated a positive relationship between drug dose and
rate of DNA damage in cancer cells. Accurate repair of
DNA double-strand breaks is essential to life. However,
any inhibition of Top II by a drug could interfere with
DNA double-strand breaks, leading to further toxicity
and could cause large-scale sequence rearrangements that
in turn could act as a factor for promoting premature ageing
and cancer.27,28

This interpretation also finds support from ROS genera-
tion data. Interaction of ROS with DNA can produce DNA
damage, which induces the cells to move towards prema-
ture senescence with active involvement of elevation of
p53 expression, resulting in an increase in b-galactosidase
activity. HIV 30c induced generation of ROS that can
further damage DNA integrity, which in turn could lead
cells to a state of premature senescence. Senescence limits
the life span and proliferative capacity of cancer cells;
therefore induction of senescence is regarded as an impor-
tant mechanism of cancer prevention and spread. DNA
damage was initiated at 8th h upon drug treatment and a
senescence state was initiated at around 12th h. These find-
ings could be taken as a clue to suggest that DNA damage
might actually contribute to the initiation process of prema-
ture senescence in the A549 cells upon HIV 30c treatment.
Further, cell senescence is broadly defined as the physi-

ological program of terminal growth arrest, which can be
triggered by alterations of telomeres.29 Telomerase
lengthens telomeres in DNA strands and commonly ex-
pressed in human cancer cells. Increased telomerase
expression produces vulnerability of cancer cells, distin-

guishing them from normal cells in the body. Recent
studies also suggest that it is implicated in tumour progres-
sion in other unexpected ways.30,31 These observations led
us to investigate if the drug could inhibit telomerase
synthesis in cancer cells. In this study, HIV 30c was found
to down-regulate expression of telomerase reverse tran-
scriptase (TERT) which is the catalytic sub-unit of telome-
rase. Therefore, we emphasize the results of TERT
expression which we believe to be of great significance;
it implies that the inhibition of TERT expression by HIV-
nosode is serving a dual role: against both cancer and
retro-virus growth. The results would indicate that HIV-
nosode could inhibit division of cancer cells and retrovirus
alike, and it could also play a role in inducing apoptosis in
cancer cells.32

MMP is considered as another such phenomenon that is
directly related to drug-induced modulation of ROS-
production. Treatment with HIV 30c resulted in a consider-
able increase in ROS generation and corresponding
decrease in MMP, supporting earlier research data on
anti-cancer drugs.33

To further test whether the apoptotic process was acti-
vated via mitochondrial intrinsic pathway, we also investi-
gated the status of cytochrome c release, associated with
changes in Bax/Bcl2 protein ratio in drug-treated cancer
cells. Alteration in the level of Bax and Bcl-2 helped us
to determine whether cells would undergo apoptosis lead-
ing to cell death, or be directed towards the survival
pathway.33 Down-regulation of Bcl-2 and up-regulation
of Bax protein in the drug-treated cells would suggest
that the possible molecular mechanism through which
HIV 30c induced apoptosis in A549 cells could involve
this pathway. This probably resulted in the release of cyto-
chrome c and other pro-apoptotic factors from the mito-
chondria, leading to activation of caspase-cascade. The
signalling cascade clearly indicated that HIV 30c nosode
has potential to turn on the mitochondrial apoptotic
intrinsic pathway in A549 cells.
In this study we followed action of the nosode in in vitro

culture conditions: that is, the effect of the drug must have
been directly on the free cells without intervention of other
tissues or hormones for example. Since the nosode
HIV 30c was diluted by a factor of 1060, the possibility
of presence of even a single original drug molecule is
extremely low, yet it showed its apparent ability to modu-
late the expression of well-known cancer bio-markers in a
given time span, particularly noticeable in the cancer cells,
though less so in the normal WRL-68 cells, while the suc-
cussed alcohol (“placebo”) without having any drug mo-
lecular imprints failed to do so in the initial control
parameters tested. It seems that homeopathic potentized
remedies may have the ability to trigger the “target”/“mas-
ter gene(s)” and modulate precisely the action of some spe-
cific and relevant genes downstream in a “chain”, reaction,
pushing them into either activation or inactivation, in a reg-
ulatory manner to restore their proper functional activities,
as advocated by Khuda-Bukhsh34e40 and also supported
recently by Paolo Bellavite and his colleagues.41,42

However, precise details of the mechanism by which this
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initial trigger is implemented needs further experimental
elucidation.
Conventional cancer treatments mostly utilize three

principal weapons to combat the disease: by directly
ablating them with radiation therapy; poisoning them
with chemotherapy; or removing them altogether through
surgery. While these methods of treatment become indis-
pensable depending on the state of cancer, each method
has its own limitation, because along with cancer cells, a
large percentage of normal cells are also adversely
affected, often causing severe side-effects. Besides, some-
times the methods of chemotherapy and radiotherapy also
cause great harms to the immune system which make it
vulnerable to other diseases. This probably explains why
there is a surge in accepting CAM as a desired alternative,
even though the effectiveness of most of these therapies has
not yet been scientifically established.37 Research authen-
tication would give more confidence to both doctors and
patients, when CAM is being used at least as a supportive
therapy, because it has no or little toxic side-effects of its
own and still can give a better way of life to terminally
ill patients.

Conclusion
From the results of the present in vitro controlled pilot

study on HIV 30c nosode, the following inferences may
be drawn: i) HIV nosode administration could cause cyto-
toxicity in several cancer cell lines, of which it had stronger
cytotoxic effects against A549 cells; ii) it showed ability of
potential intervention at all levels of activities towards
combating division and progression of cancer; iii) most
importantly, it triggered the requisite molecular mechanism
to inhibit telomerase reverse transcriptase and Top II activ-
ities, and induced cell death by triggering the pro-apoptotic
genes, thereby restricting their divisional dynamics.
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