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ABSTRACT

Introduction- Identification and evaluation of antimutagenic compounds and their mechanisms of action are of
great significance in protecting human health. However, the genotoxic potential of many rasayanas remains to be
evaluated. Aims and objectives- The aim of this study is to verify the antimutagenic activity (i.e., effect on
genotoxicity) of Brahmarasayana against some standard mutagens in human lymphocyte cultures. As it will be
beneficial for further in vivo studies and clinical studies regarding the prevention and treatment of diseases like
cancer. Material and methods- Antimutagenic study was done in human lymphocytes. CBMN assay was
performed in all the cultures and the level of genetic damage was assessed. In this study the antimutagenic activity
of test drug Brahmarasayana was assessed by counting the MN frequency in not less than 1000 binucleated cells.
Observations and results- The experimental study was carried out in lymphocytes of a healthy individual. The
blood samples collected was divided into 22 and separate lymphocytic cultures were prepared viz 1,2,3,4,5,...,22.
In Culture 1, no extracts of study drug Brahmarasayana was added which is the positive control, and in Culture 22
500 pg/ml aqueous extract of Brahmarasayana was added and no bleomycin (a mutagenic substance) was added.
While in Culture 2, 3, 4, 5,...,21 the aqueous extract of Brahmarasayana was added at a concentration of 50 pg/ml,
100 pg/ml, 150 pg/ml, 200 pg/ml, 250 pg/ml, 300 pg/ml, 350 pg/ml, 400 pg/ml, 450 pg/ml, 500 pg/ml, 550
pg/ml, 600 pg/ml, 650 pg/ml, 700 pg/ml, 750 pg/ml, 800 pg/ml, 850 pg/ml, 900 pg/ml, 950 pg/ml, and 1000
pa/ml respectively. Discussion- There are many Ayurvedic herbal products explained for natural rejuvenation.
Among them, Brahmarasayana stands as the choicest natural remedy for chronic stress and tiredness and very
useful to increase life span. Brahmarasayana should be consumed daily equal to one time food (Ahara thulya
mathra). The dosage of avaleha kalpana is 1 pala (48g). The statistical analysis of the sample collected after testing
showed that Brahmarasayana has antimutagenic effect. Conclusion- The study revealed that Brahmarasayana is
effective in reducing the micronuclei frequency thereby helping in preventing the genetic damage.
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INTRODUCTION rejuvenating properties. One such product

is Brahmarasayana. It is considered to be the choicest

Ayurveda is considered holistic, since it takes into
consideration body, mind and spirit as a whole. Indian
healthcare consists of Medical pluralism and Ayurveda
still remains dominant compared to Modern medicine,
particularly for treatment of a variety of chronic disease
conditions.™ The aim is to first maintain the health of an
individual and then cure the disease thus emphasizing
upon the principle "Prevention is better than cure".
Rasayana chikitsa stresses upon the above principle.
Rasayana replenish the vital fluids of our body, thus
keeping us away from diseases.

Ayurveda, an ancient Indian system of medicine, has a
plethora of herbal products that are known to have

natural remedy for stress and chronic tiredness, and is
believed to be very useful in increasing lifespan.

It rejuvenates the body and fights against fatigue, early
grey hairs, wrinkling etc. It also improves intelligence,
memory, and immune power. It is a good natural
rejuvenating and anti-aging formulation.
Brahmarasayana®¥ combines the immunity supporting
and antioxidant herbs used in the mind for increased
action on mental faculties such as memory and
intelligence. It provides excellent protection year-round,
gently detoxifies and promotes healthy cellular
regeneration throughout the body.
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Mutations are the cause of innate metabolic defects in
cellular systems, triggering morbidity and mortality in
living organisms. A plethora of synthetic and natural
substances, apart from various genotoxic physical and
biological agents are known to act as mutagenic,
cocarcinogenic and/or carcinogenic agents.There is
increasing evidence that mutation in somatic cells are not
only involved in the carcinogenesis but can also cause
genetic disorders like atherosclerosis, heart diseases and
several other degenerative disorders.®! Chemicals that
reduce the mutagenicity of physical and chemical
mutagens are referred to as antimutagens.

More than 500 compounds belonging to at least 25
chemical classes have been recognized as possessing
antimutagenic or protective effects.” A Micronucleus is
the erratic (third) nucleus that is formed during the
anaphase of mitosis or meiosis. Micronuclei (the name
means 'small nucleus’) are cytoplasmic bodies having a
portion of acentric chromosome or whole chromosome
which was not carried to the opposite poles during the
anaphase.® The combination of the micronucleus assay
with fluorescence in situ hybridisation (FISH) with a
probe labeling the peri- centromeric region of the
chromosomes (FISH assay) allows discrimination
between micronuclei containing a whole chromosome
(centromere positive micronucleus) and an acentric
chromosome fragment (centromere negative
micronucleus).®

AIMS AND OBJECTIVES

e To evaluate the antimutagenic/ genoprotective role
of aqueous extract of Brahmarasayana on human
lymphocytes by CBMN assay.

e To assess whether Brahmarasayana in the permitted
dose may cause any mutagenecity/ genotoxicity to
human lymphocytes.

e To correlate the antimutagenicity with
concentrations of Brahmarasayana.

the

MATERIAL AND METHODS

Agqueous extract of Brahmarasayana

The test drug Brahmarasayana was prepared according
to the classical method (Ashtanga Hridaya). Aqueous
extract was prepared by taking 10 g of rasayana in 10 ml
of distilled water. It was shaken uniformly and filtered
through a 0.2-micron porous membrane filter. Aqueous
extract prepared was induced in the lymphocytic cultures
in different concentrations.

Blood sample

Blood sample was collected from healthy individual
(investigator) and divided it into twenty two cultures.
Small sample size (only from investigator) is selected
because genetic test results can generate anxiety in
affected individuals and family members, and there is
possibility of discrimination on the basis of test results.

Culture Groups

22 parallel Cultures (Culture 1, 2, 3, 4, 5, 6, 7...22) of
lymphocytes are set up. In Culture 1, no extracts of study
drug Brahmarasayana was added which is the positive
control, and in Culture 22, 500 pg/ml aqueous extract of
Brahmarasayana was added and no bleomycin was
added, which is the negative control. While in Culture 2,
3, 4,5, ..., 21 the aqueous extract of Brahmarasayana
was added at a concentration of 50 pg/ml, 100 pg/ml,
150 pg/ml, 200 pg/ml, 250 pg/ml, 300 pg/ml, 350
pg/ml, 400 pg/ml, 450 pg/ml, 500 pg/ml, 550 pg/mi,
600 pg/ml, 650 pg/ml, 700 pg/ml, 750 pg/ml, 800
pg/ml, 850 pg/ml, 900 pg/ml, 950 pg/ml, and 1000
pg/ml respectively.

METHOD

8-10 ml of fasting venous blood was collected aseptically
from the healthy subject by venepuncture. 4ml of blood
was transferred aseptically in heparinized vacutainers
and was used for lymphocyte separation, tissue culture
preparation and Cytokinesis block micronuclei CBMN
Assay.[%

STATISTICAL ANALYSIS

Study Design: Experimental research design.

Duration of study: Total duration of study was two
months.

The present study evaluated the
antimutagenic/genoprotective effect of Brahmarsayana
on to human lymphocytes by CBMN assay. Even though
many methods are available for evaluating the same,
CBMN assay was taken because of its simplicity and
accuracy. The purpose was to analyse the antimutagenic
property of Brahmarasayana on human lymphocytes.
The antimutagenic property was compared with that of a
control culture maintained with and without Bleomycin
(mutagen). The study also evaluated the antimutagenic
property  of Brahmarasayana  with various
concentrations.

The study demonstrated that the increasing concentration
of  Brahmarasayana  showed an  increasing
genoprotective role against mutagenic (bleomycin)
substance. The frequency of micronuclei among 1000
binucleated cells were enumerated, recorded, and
analysed in all the samples. Higher the number of
micronuclei, higher will be the genetic damage. The
positive control; culture 1 (lymphocytes exposed to
Bleomycin) showed a mean CBMN frequency of 13.15
and the negative control; culture 22 (without bleomycin
exposure) showed a mean CBMN frequency of 10.96.
This difference has statistical significance.
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Fig. 1: Distribution of Mean CBMN Frequency according to different concentration of Brahmarasayan.

Hypothesis

Null hypothesis - Brahmarasayana does not possess
antimutagenic activity
Alternative hypothesis -
antimutagenic activity.
From this study, it can be summarized that
supplementation of Brahmarasayan to human
lymphocyte culture showed antimutagenic property
against a mutagenic substance (bleomycin). Moreover,
the antimutagenic property increases with increasing
concentration of Brahmarasayana.

Brahmarasayana possess

Table 1: Descriptive Statistics for the Post-test values.

As this is a pre and post evaluation type of study, the
data can be compared and analysed using the paired ’t’
test. As there is no test drug in positive control culture 1
and no mutagen in negative control culture 22, they are
ignored for the convenience of the calculation. As the
cultures were made from the blood of same individual
and the quantity of bleomycin (mutagen) added to all
cultures are same, let us assume the pre-test value as
13.15 (mean CBMN frequency of positive control) for all
the twenty cultures taken for calculation.

The description of the post-test values for all the twenty
cultures are given in the following table 1.

n Mean SD

Min

Max SE (mean) Median IQR

Post-Test 20 12.513 0.23029

12.10

12.85 0.05149 12.535 0.3675

Table 2: Result of the Paired t- Test.

Paired t-test

Data: Pre-test and Post-test
t=12.3704,

df =19,

p-value = 0.0000000001548

95 percent confidence interval:
0.52922; 0.74478

Sample estimates:

Mean of the differences = 0.637

Since, p-value is less than 0.05 (p < 0.05), at 19 degrees
of freedom, the test is statistically significant. Hence the
null hypothesis is rejected and alternate hypothesis can
be accepted, i.e., the mean difference noted between pre
and post values are due to the anti-mutagenicity of
Brahmarasayana.

RESULTS AND DISCUSSION

The present study was to determine the antimutagenic
potential of Brahmarasayana in peripheral human blood
lymphocytes. The study is a broadly based on comprising
of assessing the antimutagenic activity by evaluating test
drug effect on decreasing frequency of MNi.

From evaluating the data of the experiment, it can be
inferred that the supplementation of Brahmarasayan to
human lymphocyte culture showed an antimutagenic
property against a mutagenic substance (bleomycin).
Moreover, the antimutagenic property increases with
increasing concentration of Brahmarasayana. Thus, this
can be assumed that Brahmarasayana will be effective in
preventing mutation. Vata dosha controls the very basic
body processes such as cell division in the form of vyana
vayu. Mutations may be due to viguna/ vimarga vyana
vayu. Rasayanas provide health and stability to dhathus.
As doshas and dhathus are ashraya and asrayi, healthy
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dhathus will coexist with healthy doshas. Thus by
enhancing the samavastha of doshas like vyana vayu
rasayanas provide protection against mutation (kosha
vikruthi).

Statistical analysis of the data collected after experiment
revealed that Brahmarasayana has antimutagenic
potential. It is suggested for further detailed studies of
the same for proving Brahmarasayana in the form of an
effective and popular anti cancerous medicine.

CONCLUSION

Based on this study, it can be concluded that, Drug
Brahmarasayana was found to be antimutagenic at
cellular level and is effective in reducing the genetic
damage. Brahmarasayana in the permitted dose do not
cause any mutagenecity/ genotoxicity to human
lymphocytes. Statistical analysis showed that there was
reduction in  micronuclei in  Brahmarasayana
incorporated CBMN assay. Rasayana therapy can
provide some immediate sort of gene protective effect.

Since, this is a small sample in vitro study and it is found
relevant, further in vitro studies with higher sample size,
in vivo studies and human clinical trials are required for
establishing Brahmarasayana as an effective and popular
anti cancerous herbal preparation.
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