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Abstract 

 
Chemistry being dubbed as the central 

science in modern times is unique in its ability 
to unite discrete units of observations into a 
cohesive understanding. Chemistry relates to the 
study of matter, and provides molecular, atomic 
and subatomic bases of abstract observations of 
physical laws, biological phenomena and  
engineering design.  Ancient knowledge of all 
inclusive universe propounded through Vedas is 
primarily in abstract form. A modern chemistry-
equivalent basis of that knowledge could be 
helpful not only for its comprehension but also 
for its application to modern society. Past 
attempts to relate modern science to Vedic 
knowledge unfortunately has remained limited 
to look for references of metals, atoms, etc. in 
the text to somehow justify the validity of the 
ancient knowledge rather than vice versa.  

Vaisesika system, which derives its 
information from Vedas, approaches to 
understand the truth in a systematic way by 
classifying the material substance in to four 
categories: earth, air, fire, and water. These in 
conjunction with non-material substances – 
time, space, and ether, and a combination of 
material and non-material substances – mind 
and self, can be systematically utilized to 
explain operations of each and all perceived and 
non-perceived components of the universe. 

Modern chemistry strives to provide a 
similar approach of identifying materials of 
different characteristics to build common 

understanding of living and non- living matter. 
While current list of elements stands at 113,  
there is always a general tendency to organize 
them in groups of common characteristics. 
However, unlike the wholesome approach of 
vedic knowledge, modern chemistry is still 
lacking in the ability to directly combine 
material and non-material components to 
describe observable units. Nevertheless, the 
language of chemistry provides ample tools to 
understand some of the concepts of Vedic 
knowledge.            

 
Introduction 
 

India’s culture is the only example of 
uninterrupted practice of many of its ancient 
traditions originating in Vedic times. Within 
these traditions are six school of thoughts 
propounded by various rishis and scholars at 
various times. These are: Nyaya, Vaisesika, 
Sankhya, Yoga, Mimansa, and Vedanta. The 
development of various schools of thoughts is 
considered a continuation of Vedic knowledge 
through Upanisadic period into the post-Vedic-
period (Agrawal, 2001). While all the six 
schools of thoughts pursue the true 
understanding of the nature, their approach and 
sometimes subject matter vary just to provide 
the flavor of the time and space in human 
existence. 

Modern science as we know today 
although has had many of its roots in Vedic and 
Upanisadic knowledge, its current concepts 
were deliberately dissociated even from 
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philosophical bases, mostly due to the historical 
reasons. After European Renaissance during 
1400s to early 1500, there was a major 
introspection in the Western world largely under 
the dark shadows of Church, which controlled 
the Western society in those times (Kirkpatrick, 
2002). While in India where Vedic practices, 
even if these were not perfect or genuine, still 
dominated the society, it was under foreign rule 
with very limited freedom to deal with such 
issues. In the European Renaissance, looking 
back to Greek philosophies and even Roman 
Empire provided inspiration. Consequently, 
scientific theories and interpretations had a clear 
bias with respect to philosophy and culture.  

A caution is in order to apply modern 
scientific methods and fields of learning to 
understand ancient knowledge, especially when 
there may be major cultural and philosophical 
differences between the society where these 
scientific tools are developed and the society of 
the ancient knowledge. Therefore, it is 
important to examine the basic premise in the 
Western philosophy or science, and compare 
them with some of the fundamental assumptions 
in the Indian philosophical systems. 

Western thoughts (Agrawal, 2001) hold  
that (1) man can not know metaphysical truths 
by direct experience, (2) even if they can be 
known, so far no man has known them, and (3) 
being pure speculations, various schools of 
Indian thoughts, like the speculative system of 
the West, must be mutually contradictory, and 
that if one is true then all the others must be 
false. Presuppositions for Indian thoughts are: 
(1) Man can know metaphysical truths directly, 
(2) there have been such men and there may still 
be seers with such knowledge, (3) Seers or 
Rishis teach metaphysical truths after knowing 
them directly, and (4) while all the Rishis know 
the same truths, they teach these truths in 
different standards represented by the texts of 
the schools (Agrawal, 2001). 

The definition of modern science is a 
systematic analysis of an issue, problem, or the 
object, which provides consistent results. 

Moreover, scientific truth is something that can 
not be falsified. There is no need for direct 
evidence to prove it true. Both these elements of 
modern science are fortified by the requirement 
of objectivity in pursuit of scientific enquiry and 
experiments. 
 On the surface it appears there could be 
a major contradiction between the Vedic 
knowledge and the westernized modern science. 
However, in practice, at least at the fundamental 
level, science follows the Vedic ways of 
pursuing the truth. For example, scientific 
pursuit embraces the idea of knowing the truth 
in more than one ways, and actually scientists 
find more than one way to prove their points or 
ideas, be it more than one technique, organisms, 
or even researchers. Therefore, in the current 
time of scientific predominance of learning, it is 
incumbent upon scholars to use the science 
itself to examine some of the intricacies of the 
ancient knowledge. 

 
Influence of Vedic System on Modern Science 
 

The influence of Vedic thoughts on 
modern science may not be considered obvious 
for a variety of reasons. One, during and after 
the European Renaissance, people of scientific 
temper decided not to confront Church 
authorities and have mostly continued to keep 
their own religious devotion and scientific 
analysis of the nature separate. So, there was no 
effort to associate the knowledge with a 
religion, which is how Western world looks at 
the Vedic ideas. Two, Western political as well 
as religious authorities embraced scientific 
knowledge for their own purposes to remain a 
dominating force. In fact, since 1936 Vatican 
conducts a biannual conference on science and 
religion to promote the progress of 
mathematical, physical and natural sciences, and 
to study epistemological problems relating 
thereto (Figure 1; Seife, 2001). Three, people 
historically related to the Vedic culture have 
remained subjugated at least mentally if not 
physically to assert their intellect in recognizing  
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them. Four, Western scientists and historians 
themselves consciously or unconsciously have 
suppressed some of the obvious references to 
the Vedic thoughts in the development of 
modern sciences. 
 

 

 
                  Figure 1 
 
However, some of the great luminaries 

of the 20th century science have clearly stated 
the Vedic thoughts to exactly explain the highest 
ideas of the modern science. Erwin Schrodinger, 
one of the major pillars of modern quantum 
mechanics writes (Schrodinger, 1964): 

“Within a cultural milieu (kulturkries) 
where certain perceptions (which once had or 
still have a wider meaning among other peoples) 
have been limited and specialized, it is daring to 
give to (my conclusion arrived at by putting 
together quantum mechanics with biology) the 
simple wording that it requires. In Christian 
terminology to say: ‘Hence I am God Almighty’ 
sounds both blasphemous and lunatic. But 
please disregard these connotations for the 
moment and consider whether the above 
inference is not the closest a biologist can get to 
proving God and immortality at one stroke.  

In itself, the insight is not new. The 
earliest records, to my knowledge, date back 
some 2500 years or more. From the early great 
Upanishads the recognition ATMAN = 
BRAHMAN (the personal self equals the 

omnipresent, all comprehending eternal self) 
was in Indian thought considered, far from 
being blasphemous, to represent quintessence of 
deepest insight into the happenings of world. 
The striving of all the scholars of Vedanta was, 
after having learnt to pronounce with their lips 
really to assimilate in their minds this grandest 
of all thoughts. 

Again, the mystics of many centuries, 
independently, yet in perfect harmony with each 
other (somewhat like particles in an ideal gas) 
have described, each of them, the unique 
experience of his or her life in terms tha t can be 
condensed in the phrase: DESU FACTUS SUM 
(I have become God)…”  

In Einstein’s view, experiencing the 
notions of space and time lie at the foundations 
of his theory of relativity (Ananthu, 1992). 
According to Einstein, ‘For a physicist, the 
distinction between past, present, and future is 
an illusion, though a stubborn one’. And this 
was not anything less than a true science 
(Ananthu, 1992). Einstein had a very strong 
opinion the subject of mystic, science and 
religiousness (Ananthu, 1992): 

“The most beautiful and most profound 
emotion we can experience is the sensation of 
the mystical. It is the sower of all true science. 
He to whom this emotion is stranger, who can 
no longer wonder and stand rapt in awe, is as 
good as dead. To know what is impenetrable to 
us really exists, manifesting itself as the highest 
wisdom and the most radiant beauty which our 
dull faculties can comprehend only in their 
primitive forms – this knowledge, this feeling is 
at the center of true religiousness.” 

 At the same time there have been 
prominent scientists who totally believe in 
reductionist theory of view to understand and 
explain the nature of living and non- living, and 
show even modest contempt towards religious 
way of realizing the truth. Nobel laureate 
Francis Crick who, on one hand, was so much 
affected by Erwin Schrodinger’s famous book, 
What is Life, that he changed his field from 
physics to biology (Satya and Umesh, 1992), he 
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still took a very different point of view of 
understanding life, primarily by reducing 
everything to the smallest molecules. Crick 
(1993) observes : 

“Most of the religious beliefs we have 
today originated in a time when  the earth, while 
a small place by our standards, was then  
thought of a being very large, even thought its 
exact extent was unknown. Any one person had 
direct knowledge of only a tiny part of it. It was 
not implausible to believe that this large earth 
was the center of the universe and that man 
occupied the leading place in it. The earth’s 
origins seemed lost in the mists of time and yet 
the span of time thought to be involved, while it 
seemed long in terms of human experience, we 
now know to be ridiculously short. It was not 
implausible to believe the earth was less than 
ten thousand years old. We now know its true 
age is about 4.6 billion years. The stars seemed 
far away, fixed perhaps in the spherical 
firmament, but that the universe extended as far 
as it does – more than 10 billion light years – 
was almost inconceivable. (An exception has to 
be made here for certain eastern religions, such 
as Hinduism, that take pleasure in inflating 
times and distances for the sheer joy of it)”. 

It is obvious that there are scientists like 
Crick who are very hostile to religious groups of 
all sorts without willing to examine the ancient 
knowledge itself. However, even he had to 
acknowledge the contribution of Vedic 
knowledge of the concept of time, even if 
reluctantly. 

With the realization of the limitation on 
human sensual faculties, scientists have adopted 
models to examine and understand the matter as 
a substance. These models have been developed, 
and are acceptable (Barton, 1997) because they 
(a) describe the new in terms of the old, (b) 
express unfamiliar in terms of the familiar, (c) 
relate the abstract to the concrete, or (d) 
integrate several previous models in an 
intuitively satisfying way.   

It is notable that with the application of 
these models we acknowledge as scientists that 

we are not even dealing with reality, just a 
simple perception of it.  At best, these objects in 
the solid world around us are really only images 
or approximations around us (Stapp, 1982). Our 
scientific theories are just theories, their 
relationship to reality again depends on the 
perception. Even the instrumental measurements 
are based on a perceived reality. Echoing these 
sentiments, Stephen Hawking said in a 1994 
lecture: “I don’t demand that a theory 
correspond to reality because I don’t know what 
it is” (Hawking and Penrose, 1996).  

Given the above limitations, it is still 
possible to model reality in terms of the modern 
scientific languages. Chemistry certainly 
represents a language of science that can be 
used to model more than the two other fields of 
natural sciences, biology and physics, primarily 
due to their complexity and abstractness, 
respectively. 

 
Chemistry the Central Science 
 

Chemistry is considered the central 
science because of its bridging nature between 
abstract observations of physics to explain the 
complex nature of biological systems. 
Chemistry by definition is the study of matter. 
In chemical terms, substance is made of matter, 
which could be pure or a mixture. Matter is 
considered anything that occupies space and has 
mass. Elements are unique matter which can not 
be broken down chemically into smaller 
substance. Elements act as nature’s building 
blocks. Compounds are the entities which 
provide basic building blocks of the life (nucleic 
acids, carbohydrates, amino acids, etc.), and are 
formed by chemical combination of two or more 
elements. 

There seems to abundance of chemistry 
related knowledge in ancient and pre-ancient 
India, be it related to ayurvedic medicine, 
spices, colors, or metallurgy. Recently, it was 
found that the iron pillar near Qutub Minar in 
Delhi, India, is rust free because of a protective 
layer of `misawite' — a compound made up of 
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iron, oxygen and hydrogen on the steel pillar, 
containing phosphorus, which is claimed as the 
reason for the non-corrosive existence (Prakash, 
2002). The research by Prof. R. 
Balasubramaniam of IIT, Kanpur and his team 
of metallurgists has shown that the presence of 
Phosphorus in this ancient iron — about one per 
cent — is due to the smelting process of iron ore 
using charcoal, discovered then, in India. The 
pillar is dated back to the Gupta Dynasty 
between 320 A D and 540 A D. In comparison, 
modern day smelting process yields steel with 
only 0.05 per cent of phosphorus in it (Prakash, 
2002). Similar detailed references of chemistry 
related terms and analyses are found in many of 
the Upanishads and other ancient texts of Vedic 
knowledge. 

 
Vaisesika and Chemistry 
 
 Of the six major schools of thoughts, Vaisesika, 
which extensively deals with matter and its 
composition, is much like modern chemistry (Potter, 
1977; Sharma, 1994; Agrawal, 2001). Much in the 
veins of the chemistry, Vaisesika classifies the matter or 
substance (Dravya) consisting of 9 elements - Earth, 
(Prithvi), Water, (Apah), Fire (Tejas), air (Vayu), ether 
(Aakaash), time (Kala), space (Dish), self (Aatman), 
and mind (Maanas). 

The substance with its nine elements is 
part of what is called Padaartha (akin to 
principle or meaningful principle), which has 
the following five additional categories of 
entities in addition to the substance (Dravya): 
quality (Guna), action (Karma), genus 
(Samanya), species (Visesa), and inherence 
(Samavaya). In addition, Muni Kanada also 
used the word Abhava (privation or negation).  
Muni Kanada has been attributed to be the first 
to use the term Anu (atom), meaning smallest 
particle or Kana, which became associated with 
his name. Although Anu is commonly used to 
refer to molecule in today’s chemical 
terminology, Kanada may well have been the 
first to use the idea of the smallest particle or 
atom (Paramaanu in today’s chemical 

terminology). While chemistry knowledge has 
moved on since then as shown in the box below, 
some of the concepts of Vaisesika are not 
obvious or being recognized. And perhaps most 
critically, the idea of Vaisesika is not being 
utilized. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
However, before discussing the 

relevance of Vaisesika principles and ideas to 
modern chemistry or vice versa, one more point 
needs to be addressed. Vaisesika-sutras begin 
with the definition or purpose of the Dharma – 
Yato’bhyudayanihsreyasasiddhih sa dharmah, 
meaning Dharma is the one which lifts up 
everything to the greatest realization (salvation 
or Moksha). In other words, anything that is 
destined to life (existence) and death has to 
follow the Dharma.  Padaartha is created by the 
Dharma, and subsequently Padaartha expands 
itself into different entities and categories 
encompassing the universe we know. 

Since Chemistry deals with the study of 
matter, it overlaps perfectly with the analysis of 
substance under the Vaisesika school of 

• 700-200 BC - Vaiseshika - anu 

• 420 BC - atom - indivisible 

• Early 19th century - Dalton’s  
        atomic theory 

• 1897 - Discovery  of electron - 
Thompson 

• 1912 - Discovery of atomic nucleus 

• Current - 113 elements 
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thoughts for Vedic knowledge. Under Vaisesika 
system, the 9 substances include items such as 
time, space, mind and self, which are not 
considered as substances in the modern 
chemistry definition. The question is how to 
understand the involvement of such unique 
ideas from the point of view of modern 
scientific knowledge?  

The idea of time as a part of substance is 
relatively easy to recognize even though it is not 
considered as an element of substance in 
modern chemistry. This is particularly the case 
in view of dharma being defined as the cause of 
growth and death, and the original source of 
substance. Input of time in any of the living and 
non- living substances is well known to 
determine its longevity and stability. In other 
words, everything in this world changes with the 
addition of time, thus making latter an important 
element of the substance with unique 
characteristics at each moment.  Chemically 
speaking the stability of all the matter is subject 
to change with time.  

The concept of space to define substance 
is not so obvious. According to Vaisesika 
system, each of the substance possesses unique 
set of qualities and action. Adding space, 
therefore, should produce a unique substance. I 
feel this can be explained with the concept of 
concentration effect commonly observed in 
chemistry. Most chemical reactions proceed 
with higher rates (action) when the 
concentration is increased (space is decreased).  

A change in the quality of the substance 
leading to different biological activity with the 
addition or deduction of the space will provide 
modern scientific understanding of the  
Vaisesika philosophy of space as an element of 
substance. An example of botulinum neurotoxin 
is considered below to illustrate this point. 

 
Poison to Panacea – Its Only a Question of 
Space 
  

Botulinum neurotoxins (BoNTs) are the 
most toxic substances currently known to the 

mankind (100 billion times more toxic than 
cyanide; Table 1), and are the cause of botulism 
disease. Botulism is a severe disease 
characterized by flaccid muscle paralysis, and is 
caused by BoNTs, extremely potent food 
poisons with a mouse lethal dose of 0.3 
nanogram/kg (Montecucco and Schiavo, 1993; 
Table 1). BoNTs, produced by anaerobic 
bacteria, Clostridium botulinum, are currently 
one of the six Class A agents of biodefense 
identified by Centers for Disease Control. C. 
botulinum, which was first isolated from a 
contaminated ham and from the spleen of a 
patient by van Ermengem in Belgium in 1895 
(Foster, 1993), is a Gram positive, spore-
forming bacterium which grows anaerobically at 
37 oC or 30 oC under pH 6.5-7.0 conditions.  

Table 1. Relative toxicity of botulinum 
neurotoxin. MLD is mouse lethal dose, and MW 
is molecular weight.  

BoNTs are large proteins (150 kDa), 
consisting of a 50 kDa light (L) chain and a 100 
kDa heavy (H) chain linked together through a 
disulfide bond. The mode of action of BoNT 
can be divided into three steps: binding to 
neuronal membranes, internalization, and 
blockage of acetylcholine release.  In step 1 
(Fig. 2) at the presynaptic membrane, the H 
chain binds to trisialoganglioside and protein 
receptors (R) on the presynaptic membranes of 
neuromuscular junctions (Singh, 1999; 2000). 
After internalization through endocytosis, the H 
chain is believed to form channels in the 
endosomal membrane, which enable 
translocation (step 2) of the L chain into the cell 
cytoplasm. The L chain then acts as an 
endopeptidase at nerve endings by catalyzing 
the hydrolysis of its protein substrate (step 3), 
resulting into the blockage of acetylcholine 
release (Singh, 2000). So far, seven types of 
BoNTs are known (A-G), distinguished by their 
immunological properties. Although all the 
seven types of BoNT block the release of 
acetylcholine using a similar mechanism, they 
all have different targets of enzymatic action. 
The intracellular substrates of L chains of 
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different types BoNTs are components of the 
synaptic vesicle docking and fusion complex: 

 
 

vesicle associated membrane protein (VAMP, 
also called synaptobrevin), the substrate for 
BoNT/B, BoNT/D, BoNT/F and TeNT; 
synaptosomal associated protein of 25 kDa 
(SNAP-25), the substrate for BoNT/A, BoNT/E 
and BoNT/C1, and Hpc-1/syntaxin, the 
substrate for BoNT/C1 (Singh, 2000). 

Blockage of acetylcholine by BoNTs 
results in the muscle paralysis of the peripheral 
nerves, leading to respiratory failure and death. 

According to an article by Arnon et al. 
(2001) the Journal of American Medical 
Association, aerosols of botutlinum toxin as a 
bioweapon were dispersed at multiple sites in 
downtown Tokyo, and at US military 

 

 
 
 
 

installations in Japan at least on 3 occasions 
between 1990-1995 by the Japanese cult Aum 
Shinrikyo. Also, according to the same article, 
after 1991 Persian Gulf War, Iraq had admitted 
to the UN inspection team to have produced 
19,000 liters of concentrated botulinum toxin, of 
which 10,000 liters loaded into military 
weapons. These 19,000 liters apparently are not 
accounted for, and constitute approximately 3 
times the amount needed to kill the entire 
human population by inhalation. 

The purpose of the above discussion is 
to provide substantial information on this 
substance to develop an understanding of its 
extremely toxic nature. 

 

Toxin MLD µg/kg 
Mouse 

       MW Number of    
Molecules  
Causing Death 

Ratio to 
Botulinum 
toxin 

Botulinum 0.0003 150,000 2  x  107           1 
Tetanus          0.001    150,000 8  x  107           4 
Diphtheria  0.03 60,000 6  x  109 3  x  102 

Taipoxin 2 40,000 6  x  1011 3  x  104 

Ricin 3 60,000 6  x  1011 3  x  104 

9 α-lactrotoxin 10 130,000 9  x  1011 5  x  104 

Psedomonas aeruginosa  exotoxin A 5 60,000 1  x  1012 5  x  104 

β-bungarotoxin 14 20,000 8  x  1012 4  x  105 

Cobrotoxin M 5 1,500 4  x  1013 2  x  106 

Cholera 250 84,000 4  x  1013 2  x  106 

Batrachotoxin 2 538 5  x  1013 3  x  106 

α-bungarotoxin 300 8,500 5  x  1013 3  x  106 

Cobrotoxin 75 7,000 1  x  1014 5  x  106 

Pseudexin 450 14,000 4  x  1014 2  x  107 

Tetrodotoxin 8 319 3  x  1014 2  x  107 

Saxitoxin 9 354 3  x  1014 2  x  107 

Curare 500 334 2  x  1016 1  x  109 

Diisopropylfluorophosphate 1,000 184 7  x  1016 4  x  109 

Sodium cynaide 10,000 49 2  x  1016 1  x  1011 
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Figure 2: Schematic representation of the steps       
involved in the BoNT mode of action 
transloction domain 

 
Now consider another quality (Guna) 

and action (Karma) of the same toxin 
(substance) using exactly same composition, 
mode, and macroscopic and microscopic targets 
by only changing the element of space. 
Reduction in the concentration of BoNT by 
about 1000-fold transforms it into a therapeutic 
agent, currently being used against dozens of 
neuromuscular disorders such as strabismus, 
blepherospasm, torticollis, achalasia, 
hyperhydrosis (excessive sweating), and even 
migraine headache (Rossetto et al., 2001; Brin 
et al., 2002). In addition, the agent (brand name 
BOTOX or DYSPORT) in its space transformed 
form is being used as a cosmetic for removing 
wrinkles (Handy, 1998; Rosetto et al., 2001; 
Brin et al., 2002; Fig. 3). 
 While the dose dependence of 
pharmacological agents is well known in 

modern science, it is not considered as a space 
issue outlined in the ancient texts. A couple of 
points to be made in this regard. (i) The issue of 
space being part of a substance is universally 
applied to all the things visible and perceived. 
So the Guna and Karma of all the perceived 
things will be affected by the space element. (ii) 
All the nine elements of substance must obey 
the features of the six categories of Padaartha, 
which in turn is created by the single force, 
Dharma. Thus, the concept of Vaisesika is 
solely entrenched in the ideas of unity among 
diversity.  

 
Botulinum for cosmetics? 
 

 
Figure 3: Injection of Botox removes    facial 
wrinkle as shown on the right side of the face 

 
The observation through the modern chemistry 

of examining dramatic property change with the 
induction of space element only provides a modern 
avenue to comprehend an old and abstract idea. It 
should be, however, pointed out that not all the 
philosophical concepts need be understood through 
current science paradigms, as there is always a danger 
of heavy limitations of modern science by its nature of 
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learning through logical steps, a feature that has been 
considered by many great scientists as a hindrance to 
the understanding of the true nature (Ananthu, 1992). 
Nevertheless, using the language (i.e. science) we know 
to understand the unknown is a reasonable way under 
the current time or Yuga as we say.  
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