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On 19-24 August, 1957, ws held the first Internatioml

Symposium on, "The Origin of Life on the Earth", organised by

the International Union of Biochemistry at Moscow. Future

historians of this subject would consider this symposium as

the pagina tag.efa new era wag scientists finally began to
te ble to have ex erimenta

an various problems connected "with "the making
mak ng ¢

of
'L te »

Life or

biopoesis, 82 word eoined by N.W.Pirie.

The work 9n Origin of Give is of great interest aca-

demically, May be some aspects of this prove to be of comner-

cinl interest also. The wise men of 871 ages were sp ecu ating
abaw this problem because in some way it is connected with
the human understanding of his surroundings as well as him

self and may be it proves benificial in establishing a code

of conduct for human betmviour for peaceful existence of the

whole humanity.

In all the religbns there is some expression of tte

problem of origin of life. Some associate it with the func
tions of God. The understanding is that he who has created

the life around us is the wisest, most powerful and just and
o
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that we must make our Code of conduct ina way as not to

displease him. The oldest record about origin of life is
in Rigved and Atharved where it is stated that life origi-
nated in water by the interplay of the primary elements.

The modern researches in this field point in this very
direction.

We have been investigating the problem of origin of

life since more than Last two deeades ond have considera-

bles uecess in aolving some of the intrioate aspects of
a'the prob coTéa, y ite

©

We made a start in this field in 1954 when vwe ob
served thot if an aqueous mixture of paraformaldehyde, a

source of fixed nitrggenand inorganic catalyst as ferric
chloride is sterilised and exposed to light, a number of

natural aminoneids are synthesised in the mixture (1,2).
The effects of different organic sources (6), ammonium

salts, inorganic (3) and organie (5) catalysts and pH of

the mixture (4) on the photochemical formation of amino

acids have been investigted (7.8).

In 1958 we observed that if sterilised aqueous

mixtures of amino acids, o sugar as a source of energy

material and inorganie eatalysts, are expoed to sunlight,
a number of peptides of low molecular weight are synthesised

in the mixture (9). The effect of different catalysts and



nature of aminoacids used have been investigated (10,11).
The effect of W.V.exposure on thef ormation of peptides has

been studied by Dr. D.N.Perti- (12).

It has been observed that in abiogenic sterilised
aqueous mixtures containing paraformaldehyde as source of

organic carbon, ammoniaeal nitrogen as source of nitrogen
and inorganic catalysts as colloidal ferric or molybdic

oxides, are exposed to light some natural aminoacids are

formed in the mixtures, which on further exposure elon gmall

ef

wherever there was water as in pools and oceans, a source

of organie carbon and inorganic nitrogen and minerals of

the soil to act as catalyst, sunlight helped in the forma-

tion of amino acids and peptides and these acted as building
materials for the subsequent life synthesis.

In 1963 we succeeded in synthesizing such particles
which grow from within, multiply by budding and have metabolic

activity (14). This was achieved by exposing a source of

organic carbon mostly paraformaldehyde, salts,
biological minerals, some inorganic catalysts and phosphate

inva ght under sterilised conditions (15,16,17). These

particles have boundary wall and interml st ructures.They
have many biochemicals as abino acids, mucleic acid bases,

sugars ,organic acids and emyme-Like materials. The particles
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could be stained with biological dyes. We named these parti-

eles as J®EWANU, a Sanskrit word for the Particles of Life(14).

The work on Jeewanu was soon confirmed by Dr. M.H.Briggs

of England independently in his Laboratories and he presented a

paper of his observations in the 4th Intermt ional Conference

on Photobiology held in Aug. 1964 at Oxford. He further

confirmed some more of our experiments on Jeewanu and published

another confirmation of his work in Spaceflight jomrnal in

1965 (18). In the comelusion of this paper he writes, "While

ft ean:

of the criteria of living celle.. It seems ent14retfy pré

that objects similar to those observed in the present experi-

ments were formed in abundance in the Oceans of the primitive

earth and were the immediate precursors of Cellular life."

In 1968 American Scientists Mueller andRudin again

confirmed our work. On page n0- 237 of the Biosnergeties

Vol. 3, edited by D.Sanedi in 1970, Paul Mueller and Donald

O. Rudin in their article on "TransLocators in Biomolecular

Lipid Memberenes" write, eeceeewWith advent of Miller-

Urey (Miller 1954) synthesis of amino acids by electric

discharge in a Primordial atmosphere, it was soon found

that more complex peptides were generated and that they

could also be synthesised by othe? energy sources, such as

thermal energy under anhydrous conditions (Fox, 1965), and
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even more to the point, by sunlight (Bahadur 1966) without

doubt the most interesting of these synthesis, and also the

most ignored in the literature has been the photochemical

synthesis of membrane bound protein coaceryates of Bahadur

(1966) from simple salt solutions, citrate or paraformaldehyde,

modern atmosphere and sunlight. These results have been cm-

firmed in other labomtories (Briggs 1965, Mueller and Rudin

1968 C)."

Then on page no. 239 they write, "If the succesful

RH
as well as t 5template properties could came into play

other attribut-s of lipid membrane in conjunction with sets

of peptide catalysts capable of synthesising eich other under

the lipid as well might provide a minimal self-duplicating and

energetically self-sustaining system whieh could probably be

designated as Living.

In shy case it seems probable with achievement

of control over a few more parameters along the lines dis
cussed here we can Look forwa to the experimental pro-

duction of Living protocells by spontaneous generation. *

The tests for phospholipids have been done in detail
(19). It has been observed that if the particles prepared

photochemically after separating ttem from their environ-

mental medium are dried ind then extracted with a phospholipid

solvent as chloroform: mettmnol mixture and the solvent is
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then evapourated a viscous yellow Liquid is obtained which

gives the tests of phospholipids (19).-

It has been observed that if the mixtures are first
mixed with a phospholipid solvent as chloroform - met mnol

mixture and exposed to sunlight while being continuously

shaken in a mectanical shaker, no particle formation takes

place, If a control mixture without phospholipid solvent

is similarly kept continuous agitated in a mechanical s mker

while exposing, the particle formation takes place in the

mixture. This is beeause in the mixtures which contain

phos pholipid solvent as soon as phospholipids are formed,

they get dissolved in the solvent and no phospholipid is
available for the formation of the menbrane and the particle
formtion does not take place.

We suggested that the formation of particles capable

of growth, multiplication and metabolic activity is possible
because matter has inherent properties of duplication under

Suitable conditions and t hat a system of matter in equilibrium

has inherent properties of adaptability (14, 15, 20, 21, and

22).

As the particles described above were very much simi-

lar to thepresent day cells in chemical composition an attempt

was made to prepare particles which may grow from within,

multiply by budding and have metabolic activity yet which
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are made of materials quite absent in the present-day cells.
This was done in accordance with Prot. N.W.Pirie's observa-

tions who in the introduction of the book "Life, Its Nature,

Origins and Distribution", by J. Marqu and published by

Oliver and Boyd London (1968) wrote, "It seems certain
that none of the higher forms of terristerial life could

survive in the open on any other member of solar system
Some of our bacteria could survive on some planets. It is

ely fallacious LO. fromthis tint the ononl

They may be complex but
x oo er

consider in advance the three most obvious possible resu ts
of close biological study of sauples from a planet such as

Mars. No organism may be found nor any cvidence that these

have ever been systens there that we would wish to call
living. This will mean that the precondition for biological
integration are more stringent tmn mmy of us have thought.

Something. similar to terristrinl life may be found: not

necessary the 'bug-eyed monsters' beloved of the cartoonists,
with metabolic systems depe nding on proteins, nucleie acids
and otter familiar types of molecules. This will be the

least significant result, for it could be taken as evidence

either tat these molecules have a unique merit and that

life is dependent absolutely on their properties, or the

terristrial and extraterrestrial Life come form a common

Source Ss



_ 83 _

The most interesting result would be the discovery of

organisms making use of chemical processes not used on

Earth. If they are used exclusively, they will be strong

if not conclusive evidence of independent origins. If the

use of the novel processes is extensive but not exclusive,

it will not be possible to rule out common origin followed

by prolonged independent selection. This state of affairs

will however contribute enormously to our understanding of

the nature of live, that is to say of the fundamental

+

integrat dion. *ifother life of
fi we,quam wit

A aumber 22 such particles which od material which is

not present in to-day's eal were prpared by us. One such

particles have 830 per cent cuprous oxide (23). We named t hese

particles as Cuprous Oxide Jeewanu (24,25). These showed the

properties of biological order. These particles could even

be trained to use an entirely different muree of organic

carbon as their nutrition (23). Many such particles from

cerrous sulphate (26), Cobalt and nickel salts (27) were

also prepared, indimting that it is not ttequestion of

any particler sets of chemicals which could under some

specifie condition produce the Protocells, but that seveml

different types of material, some quite different from tie

material found in to-days cell, could under suitable con~

ditions from such objects which could grow from within,
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multiply by budding and have metabolic activi ty (15, 20).

With evolution only the present protein-nucleic acid life
is left (15,20).

In general it can be said that life originated in wter

and sunlight played an important role in the process (16,22).

The earlier experiments of photochemical abiogenesis

needed several months of sunlight exposure. In 1970 the

procedure of the preparation of t heseficro-structures and

Rr agus

ee ERT

The particles formed on exposure of these mixtures

boundary wall and internal structure under phase contrast

microscopes (29). These particles canbe fixed with biolo-

gical fimtives and stained witha number of biological

stnins for RNA, proteins, carbohydrates and phos pholipids

(30,31) and their permanent slides prepared.

Chemical tests for nucleic acid bases have been per formed

in detail and tte mixture is found to contain adenine, guanine,

cytosine and uracil and amongst these adenine is in largest

amount. Thymine is formed only on prolonged exposure. The

mixture contains ribose and desoxyribose and it appears tmt

RNA 4s formed first and then DNA (32, 33, 34)-

These mixtures indicate the formation of considerably
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large quantity of aminoacids and an attempt is beine made

for determining the ontimum condition for the format ion of

amino acids and their separation from the mixture.

These particles are sensitive to antibiotics and

sulphur drugs but their sensitivity is different than

that of common terrestrial microorganisms. Thus penicillin
and streptomycin have no appreciable effect on their fore

mation if present in the irradiated mixtures, chloronycetin

acta as activator and tetracyline is a atrong inhibitor.

085 Bs RakKer

trial microorganism. Some sulphur drugs act as activaters,
some have no 2ffect and come are inhibitors.

The corcent that matter hos inherent properly of

duplication inder suitable condition and that a system of

matter in eq qilibrium has inherent properly of adaptability

which are actually expressions of quantum mecha nical reso-

nance special stability foree and Le Crtelier's Principle

respectively on ret hinking appear as an expression of Vedant

Philosoohy as well.

Human beings are intelligent. Intelligence is pertops

ability to naket right judgement. T his judgement is actually

based on what we have Learned and experienced. If our learning

and experiences are broken down to a formula and these are
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fed in a computer, it will give the ome judgement as we do

and that too much faster. That is our intelligence is auto-

misation and is computer like in function. Our ego forbids

us to callit automisntion. If taking right judgement is
considered as intelligence then our subconscious mind which

controls tte function of our body is also intelligent andj so

is a unicellular organism which is able to perform allthe

funetions of life. If we call this as intelligence then what

about sn atom with its moat intrieate interm) arrangements.
tr

seer
intelligence is automisation which our ego makes us enll as

something different. If «all this is considered as intelligence,

the intelligence is cosmic.

Consciousness is said to be ability to respond to external

stimule. But any system of matter in equilibrium when subjected

to a constrmint, if possible, a change occurs of a type that

the constraint is partially annulled. Soa system in equi-

librium can as well be called as conscious. If all the system

of matter in equilibrium is conscious the consciousness is

nlso cosmic. This cosmic intelligence and consciousness is
called "Satchitanand", the God.

If so then it is not a quetion of synthesising life or



_ 12 -

living system. Under suitable condition, the matter shows

its inherent propertics in the form 9f cuch system which

have pronertiss in nw dimension whieh we call as the

properties of bislogical order.

The work on Origin of Life thus has many important

applications for the guman being. We have yet to mow the

life in our neighbouring plants of our solar system or

in the planets of other twighbouring stns. We must know

more about our life, what is its actual nature, how aid
ana thes,

essential to emble us to recognise
ried

when it eomes before us.Li vin shen

Qur work on orista Life is well advanesd. In

1965 Dr. S.W. Fox of U.S.A. claimed that nis microspheres

are able to grow, multiply by budding and have metabolic

netivity (37). In 1967 ProfA.D.Oparin of U.S.S.R.claimed

that he has been able to induce the properties of growth,

multiplication and metabolic activity in his coacervates

and tmt they are able to adopt and so evolve and thus

they were immediate precursors of cellular life. But both

in microspheres and tee acervates, one needs to add a pare

ticular chemical to observe on of these three properties

of growth, nultiplication and metabolic activity, then

remove the added chemical and then introduce a second

chemical to observe the otter property. T hus they do not
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than all the tiree properties in the same system which is
essential before the object can be considered a-s living.

In Jeewanu, onee the experiments are set up no

introduction of additional compound is needed to effect
any properties. The particles are formed in the mixture,
grow from within to a maturity size, multiply by budding

and have metabolic activity. So one can see the properties
of growth, multiplication and metabolic activity taking place

agewe are attend of thy

RES

It is our feeling that if this line of work can be

pursued with appropriate facilities it can bring laurels t2

our country. such investigations are likely to reveal some

facts of great scientific value, possibly also of commer-

cial value, and at the same time it my lead to significant
change in the philosophy of life. The work dme so far

indimtes that living systems were synt hesis ed because of
some built in properties of the matter itself which forms

systems capable of self-perpetwaton and that perp tuation

is the urge of nature.

It is proposed to establish a semrate laboratory

for res@arch work in this am allied fields.
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(Xrishna Uehrdur, Chemistry vepertment, ALleiipbed University,India)

inee the dewn of Duman civiligation mukx men ic Luterested

to lmnow

It has peen one of the most beffling problems of the seleutists
anid philosophers of eli tne ntese now kuow toet multie

geliulsr orgenisms evolved from the smnil unicelluler iife forms

5

nud their origin is deted some 052741 to 5 bilzion yerrs efoe Host

of tue seientists slso syree with tne idea that in ali nrobrbi ity
this eonversioc.. of Lifeless dite living forms5
on this

With the a-velopmoent of miarossones and perfeatiou of gue

techni que of. storiligetion the olf concept of Spontencous

wos Giscarded sud a new theory known as ier or Ghemic al
Evo ution was introduced to explain how the first might

ee for tye first time on the then otherwise lifeless errthe

Profe. Onn Quseie on Profe Colvin of the States are the ahiefof

Bory of Molecuiar Nvo sugcects that first e

serins of 4c pptapl treansformrtlvuns wore tering olres on the osrth

ragiLting in to formation of cartein spceifie moleculobe THae

were subsequently utilised for the formation of the esrlicst Gelise
fhe term evolution for these quemicel] terusforaptiou wre used vith
tie un erstenilag toast es core nad more molecules for tue

formetion of tie cerliest foras were being formed from Less

suitevle molecu.cs, sone sort of evolution mey be a in

processebe



However, the use of the term molecular evolution crested sone

misunderstending in tue minds of scientists in perticular aml public
in generels Evolution as we know i ha ite true sense crn only take
ple when there is e system whieh on Guplizete and if this system
ig siightiy modified by ite environment or due to the iuperfeat
mechsniem of duplicrtion resulting in slightiy different system
then thie sew syetem can also duplicptes without a clear umierstending
of these ideas the use of the tem evolution dan cause confusion end

this is aetually the case heres

Whnt the selentiste were eatually searching on the nane of
the origin'erriiest living forms wee tie procese of formation of
such associstious which were able to duplicate and adept
nnd by introducing the term molecular evolution it is sssumed

buat such systems of mat vera alrecdy in exietenos even pefore

the first Living eystens were satusily formed for the first tines

fhe ides of Moleculer Evolution hed one good result and thet

is, scientists sterted working on ablogensis Ieee, serreh of the

comiitions in which the compounds which are present in the cell under

naturel conditions are synthesl sede This wes en important progresive
step in the investigation of the problem of origin of life because

before the consept of molecular evolution wae introduced mxkewat

seientiste d44¢ aot know from where to begin the iuveetigntion of the

prebles of 15 Len se

buriug the last two decndes goneidersbie progress hes ceen

made io serronisg out the couditious wiieh help the synthesis of
eompoumis of biol gical interest in natures Sterting from a few

end inorgania molecu.es sud those sources of energies wich
were avaliable in the preblologicnl ern of the earth, sclentists



sueceoded in synthesising amine ecids, peptides, nucleia seid brses

pad pentosese The sourees of energies used in these processes are

eoler redietlons end sunlight, redionttivity electrie discharges

nud voloempic heste fAmonget these the former two must herve been

genoreliy available out the surfree of the earth end tie
two vere goat probably of shenomenel type end were avail Lebie

only in certein zones ami at certeln tines

Behedur synthesised ealno ecide and pentides in eterilised

aqueous mixtures coutbelning orgeanie substruses and inorganic

entelyste by exposing the wixturee to sunlighte Milier sed

the role of electrie discherge end Fox laid stress on te vo

heat for the of asino seids and pine scide and pectides

respectivelys Oro and Ponnamperume made notable contributions

in ablogenesis of nuclele said bnees and nucleotides,

two decsdes the,problem of life eynthesle wes still far off snd

no body knew as how and unier vhat comitions these molecules forned

Though ablegensis thus meGe considerable crogress during lsst

vim

the first system, This eblogenia epcrosch itself hed ea few

Gerd ence ALL we know at oresent AGUS the Living forms is
through the celle which themselves beve andergone evolution for

at isest 205 to 3 billion yeerse Gucing this long epan of Sine

there maet have been changes met only in ice cytological detsils
but also in ite compositions The ossie gonsideration

in the ablogenie coach is taet the earliest celis were arde of

the sane materials Gh ere present even in the presenteday celi
amd thie itself fe not a very ressonable oonsiderstion ami it is
equally possible thst tae @eriiest geile might have been formed

from entirely different compounis end the chemical constituents of
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precentedey cells were formed inside the eell iteelf during the

course of its evolutions

Sinse inst tuo deceaas grent stress is also Lnid on the etudy

of inter molecuier foresees end other wh oh een contribute
townrds keeping » group of molecuiee held together ante form of

@ moleculer for at lesst it is certain that Life must

have originsted in some such moleculer ascociations The reaton

for these molec. lat coming together in some ymtern to

chew the oronertios of blologior] order, thas Fre most

ae scot of tie problem of Origin of iifes

Operin hes been investignting conservate perticies since

inet three coades and he ie of the opinion buat life origi
Goccervete certiclese Conscervetes are perticles in between @olioluel
am oreeinitete 6trgo. These ete small agegroactes of molecules of

drreguler chave heving eo partial electric chrvge. These netic lee

thus retain tueir individuality for sometimes. Gne of the methods

of prepering corcervete particles ie to boil gum arebia emi gelatine
with a water and subsequeutly pouring tie mixture tn emess of

weters Opatin observed tint unde- coulitious aeocervrte

pertioles show growth and multipli rations He is tavestigsting
the ohenges in the oroverties of the eubstrmeee when sede lito
convervate perticles or ingorporeted in other cascervete onrtlo Lege

Qoerin ig trying to induce the properties of omer in
these verticles by iucorrorsting difforent chenicalgds

neted a8

Fox of Usehe 38 working on 81 type of pertiales enlied

mierosoheres which are produced by bol ling thermal ve tides in
water for one minute end cooling the mixtures Sunil epmoricnL

perticles sepacate out heve e toudery walle These particles
are britule iu neture ewell ia certain selt sodutions end diseoive
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out in others

In May 56365 synthesised particles called Jeowam

tiereby meerdng particles of life, umier eposifia chanical environ

nente These are capable of growth, reproduction by

budding emi heve aetabolie activitye heve been prepered

from a vorttty of materials including pe tides photedhenicelly

synthesised in aqueous mixtures ané thernel peptides « amuonium

molybdate complex and even with noneprotelnous mnterinles These

if prepsred from peotides photochemically synthesised, have a number

of natural andno scids present as vertddes, heve sugars as ribose,

desoxy ribose, glucose and fructose ami purines as edenine end

guanine together with » mumber of organie scidse The body material

of these Jeewana heve phosphatase end esterase These

oertioles hrve gomplicated internal structure ami these can be

eteined with blologienl dyess Moreover, the phenomenn of growth,

multiplication and metabolic nctivity are observed in the same

envirounental cedlum without any need of using any chemical

to effect these functions and Jeewamm can 613673 in specifica

medias like any Behadur suggested that life
originated as Joeyan particles wo oh on eubsequent evolution

produced the Lifes

Jeevama in 1965 an eminent English exoblologist, Dre Hel,Briggs

wrote in the July iasue cf the journel Space flight, thet sarticles
like Jeswanu vers formed in lerge number in the oceans of the

orimitive earth when they got irradieted by sunlight and ise entirely

probable that Jeewemt were the immediate precursor of the selluler
lifes

Conti radng the observations of Bahadur on his work on
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In 1966 Fox also reperted the phonomenon of growth end

nultiplicetion by budding in his mierospheres ilo the report 06 of
the Institute of Holequler Evolution g Miami Uni versal tye

The forces and frotors affeating the s.nthesis of molecular

becoming olest though e lot of work bee ati. L to ve done in thie
According te Sehroedinger atom is the gomm of solide

There ace two wayea in which atomea and uolesules of a solid cen be

arrengede One is the periodic arcangenent forming the solids known

es arysteliine anterinls The other ie the unserlodic arrangement

resulting In amorphous states However there oan be a third stage

with the woverties of biologicel order alco started

of arrangement of atome in « solid in between these two atntesy
which may be called se semiperiodic errangenente If the atoms are

arranged in thie cemiperiodica feshion, it will result da faulty
or irregulsr structures which though tries to achieve the form of

@ oeryatal yet falls to do soe The earliest living systens were

most probably formed as some such semiperlodie structure or

defective irreguler erystals from nolegules which were of meterials
of viscous consistency and were loaded with lerge number of
Groups and accocinted molegules resulting ia morpho sal loolcing

obfectes The guiding forsee fer the foragtion of strugtures

would heave been the effort of this group of moleaules achleving

RB tle ate.e of bal energye

In theese structures several moleaules were held together by various

showing the properties of blological order when certain coniitionus

were enticfieds. The negescery coulitiong have been diceuss ed in
detell by Bnhedur,

Leguisr forees and this mech sterted
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This poses an interesting probleme Can every plone of a

under tie speaific eomii tions show the properties of biological 7
order or are life and living forme the monopoly of protein gigs like
asterials onlye Bahedur and aengennyelkd old that matter hes
inhorent properties of maltipliastion and niaptebllity and because
of theee provertics of matoon living systems were syntheal sed,

Chetelier's Principle ami the quantum meghanicel resensnae
stebi lity foree are the expressions of these proverties

of adeptabi lity ami duplicrtion of the wat er respectivelye
hecording te them, if « system of aatser in equilibrium is subjeated
to @ constraint « ghenge ocaTurs if poseible of a tyse that
the sonstraint is partially analied snd 'the of a molecule
under appropriste conditions resultant eteble synthesised struatures
of these forma which are alvesdy in exletense will be more than the
other sable probable structures at the same thermody

level ami needing same anount of energy of

Thies ides demernds the synthesis of euch molecular sractures
whieh eh. id show the properties of biologics] order yot uny be sade
of naterinls quite different from whet is present in the presentedey

One such goleduler ascoclation known as suprous oxide Jeowang
hes been synthesised by Bahadur em soevorkerse These particles hove

about a0
3
per gent Gooner, 4 per cent carhkon ani about G3 vercent

nitrogotte Other then these the carticles contain blological
and nolybistes They have boun ary wall and complicated

int-rnal structure and the al sonstituting these show catalace
aetivity wh eh te destroyed on These are

devoid of amino acids, peptides and proteins,




