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ENLRGI F’Oh Be-11 .
TEMS JEENANU IS MQRE EFFICIENT UNDER THE CGNDITIONS
IHEY ARE AUEQJDRGFNIMED

By

Bahadur, Ke, Ranganayakai, S. and Mridula Bshadur
(Chemistry Department, University of Allahabad, India)

Key Words: Synergetics, Oxygenic, Anoxygenic, Si=Mo

Jeewanu, Sunlight, Memorye.

Abstracts

Under suitable conditions photosynergistie, light

assisted putcorpesnisstion helps to form Si=MO Jeewanils

Those particles split water in sunlight producing hydrogen and
oxygen, fix molecular nitrcgen and under certain conditions
indicate l@éss of nitrogens It has been cobserved that if
these particles are produced under cxygenic condition, these
particles show more energy flow, as indicated by splitting

of weter in sunlight aand fixation of nitrogen, under oxygenic
conditions than under ancxygeric conditionses But when these
particles are autoorgesnised under anoxygenic conditions they
show more energy flow under anoxygenic conditions than under
oxygenic conditions indicating some sort of memorxry ir these
abiogenic particles to recognise the condition®ftheir
synergésis and it becomes still more impcrtant because these

particies duplicate by buddingls




"ABIOSYMBIQSIS OR MOLECULAR SYMBIOSIS, SYNERGISTIC
COLLABORATON PROCESSES AN ESSENTIAL EARLIER STAGE IN ORIGIN

OF LIFE"

(Key WOrds):iMoiuuulur Symbiosis, Semes, Molybdenum Jeewanu,

7 "nght, Water splitting, Nitrogen fiquion,
Synergetics,

#’iﬁfﬁ:Bahudur, Kig 8, Ranganuyaki, Mridula Bahaduyr= and

Vandana Mathur, (‘,l'lr!loi,--:try I'er.'nrluuvnl, Allahdabad
//f”‘ University, INDLA),

Abstract

Abiosymbiosis or Molecular Symbiosis the synergistic

collaboration Processes  are ecarlier steps Which helped inp
the auto OFganisation of 141uL(u1HL(»Lru;A1U Like o lybdeium
Jeewanu, the Protocellidn which alkaline material with
strong properties of Splitting water in sunlisht to hvdroaen
and  oxygen and  poor nitrogen Fixing  abil Lty - Foems g
Symbiotic association with an acidic material which hag
P0Tr rability  of splitting Wl €1 ) sunlight Huy strong
Property of fixation of molceular uirz‘n;,nn, LesudESnet gaE o
more efficitnt SY.SUEm o mo Ly bdnu leewanu  wiy, 00
Property of walcer SpIitting > iy sunlight ane POt £ ol v of
molecular nitrogen. The efficient flow Of energy through
these Systems, Stabilised the resultant onlinear Systems
and these develop boundary wall and internal structures,
&row from within, multiply by budding apg show metabolic

activity,
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orgenisation of Biolocical Matrix

By
Mcidule Bahadur and Krishna Bahadur

Why and how the molecules constituting the first 1living
system organised in a Specifié steric position, the biological
matrix, which stérted showing the properties of biological order;

is a very dignifiCant aspect of thelstudy of the process of
origin of life. Under suitable conditions matter has inherent’
‘prOperty of deuplication and a system of matter in equilibrium
haé inherent property of adaptability. So whenever conditions

were suitable for a set of molecules they arranged themselves

'ét:t:,rn iwhich could : v :

uSyStemS Rad a bduhddfy walidahd internalvstfdcturesrandiif L
”.apprOpriate physico—chemical conditions were present in the
environment this system could grow from within, multiply by

budding and had metabolic activity.'

- such particles were photosynthesised and named as Jeewwanu
d'in 1963 and the worked by M.H.Briggs in 1964 and 1965, Jeewanu
’can e syntheeised with a variety of organic and 1norganic matter
and cogper jeewanu, Cerous Jeewanu and Nickel and Cobalt Jeewanu

were- prepared The moat 1nteresting amongst these are Mo ly bdenum

“f;Jeewanu and Silica—molybdenum Jeewanu.‘

Molybdenum Jeewanu can be fixed With biological fixatives
and stained with biol\gical dyes as Sudan Black, Eosin, Paemctozylin,
Pyronin-y and Gentian Violet and are sensitive to the presence of

antibiotics and sulphur drugs 4in their parental environmental medium.
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Molybdenum Jeewanu have ferredoxin - like material and

These Jeewanu in rbo form CHD=CHD from

CH = CH of the over head space and organic material with 14c from

nitrogenase - like meterial,

NaHl4CO present in the environmental medium on exposure to
lioht from @& clinial U.V.lamp,
There is a close relationship between Jeewanu and crystals
and in all probability life originated as a highly deformed crystezal.
In a particular mixture of molybdenum Jeewanu after the mixture

have been exposed for @ certsin number of hours to sunlight in

the cvening after a full one day's _cexposure the mixture is full

of blue rod shaped structures like crystals. when this mixture is

allowed to stend in dark over night and is examined microscopically
next morning 1t is full of well formed Jeewanu and rod shaped
structure disappear. Again on next day after exposure, in the
evening, the mixture is full of rod shaped crystals and néxt
morning again it is full of Jeewanu. And this process can be

repeatedly be seen for a few days,




MICROFOSSILS, BIOGENIC OR ABIOGENIC ?
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It has beon sugigested by us that under syitable
conditions, matter organises itself .in cell-like
strueture which ‘have boundary wall and internal
structures, (Bahadur et al. 1986) and where necessary
substrate molecules were present in its surroundings
and the energy needed for the formation of the body
material of these autesrganised cell-1like structures
was available, these structures started showing the
properties of growth multiplication and metabolic
activity (Bahadur, XK., 1964, 1967). These particles
could adapt to mild changing conditions and thus could
evaolve, Such structures were from 0.2 to 3.0
(Bahadur et al. 1964), as against cell-like autoorga-
nised structures without the ability to grow from
within, to multiply and to exhibit matabolic activity
and the latter may be called merely as cell-models or
models of the Protocell. Jeewanu are not cell models
but still are far from the present day cells and these
could have been of a variety of materials not present
in today's cells.

Kirpotin et al. (1986) have demonstrated that
some autoorganised cell-models on artifical fossili-
sation resemble natural microfossils. Several
cell-models have been described viz. microspheres (Fox
and Dose, 1977), marigranules (Yanagawa and Egami,
1977) and others. These look 1like cells under high
power optical microscope and some of thesa undecr
specific conditions 1in presence of some specific
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THE ENERGY FLOW IN PHOTOSYNERGISTICALLY FORMED,
NONLINEAR SYSTEMS, SI-MO JEEWANU IS MORE EFFICIENT UNDER
THE CONDITIONS THEY ARE AUTOORGANISED

By

Bahadur, K., Ranganayakai, S. and Mridula Bahadur
(Chemistry Department, University of Allahabad, India)
Key words: Synergetics, Oxygenic, Anoxygenic, Si-Mo Jeewanu, Sunlight,

Memory.

Abstract:

e

Under suitable conditions photosynergistic, light assisted autoorgani-

@ . : ;
sation helps to form Si-Mo Jeewanu. Thgse particles spilt water in sunlight™p,

producing hydrogen and oxygen, fix molecular nitrogen and under certain
conditions indicate loss of nitrogen. It has been observed that if these
particles are produced under oxygenic condition, these particles show more
energy flow, as indicated by splitting of water in sunlight and fixation

of nitrogen, under oxygenic conditions than under anoxygenic conditions.
But when these particles are ahtoorganised under anoxygenic conditions
they show more energy flow under anoxygenic conditions than under oxy-
genic conditions indicating some sort of memory in these abiogenic parti-
cles to recognise the conditions of their synergesis and it becomes still

more important because these particles duplicate by budding.




Introduction:

It has‘been bbserved that photosynergetic, light assisted self-organisa-
tion,rproduce-; such nonlinear systems which (i) show growth and develop-
menf; (ii) need energy input from outside and (iii) have such properties

L
which ‘are not found in anélof its constituents,-guch systems have been

(1)

synthesised and ' named as Jeewanu, a Sanskrit word for 'Particles of

Life' and the work has been repeatedly confirmed(2’3). Study of such
. 'systems of ‘particles is of great interest in the investigation of origin
'of life! and formation of the earliest system which had the properties

of living.

One of such systems which has been extensively studied is molyb-

2
denum Jeewanu or self sustaining coacervatg with about 39% of molyb-

(4) 9 (6)

: . 5
- denum’ ', .These particles have ferridoxin - lik and nitrogenafe - like

materials in them, multiply by budding and split water in sunlight and

(7,8,9,10) ¢

fix molecular nitrogen system has been modified by incorpo-

(11,12)

rating soluble sodium orthosilicate and sodium chloride

So far these particles were produced under oxygenic condition only.
.These particles produce hydrogen and oxygen on splitting water in sunlight
and in Warburg's apparatus the'}e gases cause increase in' the pr@)ssure
in the Warburg's flask (wf.). If this Warburg's study is done under anoxy-
genic condition less pressure is produced in wf. because alkaline p&gro-
gallol kept in the side lobe absorbs the oxygen which is simultaneously
produced on splitting of water by these particles in sunlight. However,

if one wants to have a good amount of hydrogen by splitting of water




in sunlight one must have a high increase in the pressure inside the wf.

 Under anoxygenic condition also even after the simultaneously liberated

oxygen is absorbed by alkaline pgjrogallol of the side lobe of the wf.

A typical biological system acts better in the environment in which
it is produced. We prepared Si-Mo Jeewanu both under‘ 6xygenic and anoxy-
genic conditions end investigated their gas transformations both under
oxygenic and anoxygenic conditions in phosphate. buffer of pH 5.7, 6.5
and 7.5 in Warburg's apparatus and observed that at all pH the particles
produced under oxygenic conditions were more efficient and showed more
energy flow i.e., splitting of water in sunlight and fixation of molecular
nitrogen under oxygenic conditions and the particles' produced under anoxy-
genic condition were more efficient and showed greater energy flow under
enoxygenic condition. .This observation shows some parallelism with the
living systems which act better in the condition in which they are pro-
duced and élso this 'suggests a new fnethod of preparing Si-Mo Jeewanu
which show sigpivficant increase in pressure in the wf. under anoxyéenic

condition, caused by the presence of considerable amount of hydrogen.

Experimental

4% (w/v) ammonium molybdate, 3%‘(w/\’) diammonium hydrogen
phosphate (DAHP), 5%(w/v) soluble sodium orthosilicate and 3% (w/v)
sodium chloride solutions were prepared by dissolving the requisite amount

of the salt in 100 ml. of distilled water. A mineral solutlon was prepared = u,b\ m{

MnSo/ BEX e

by dissolving 20 mg, each of NacCl, K?_SB & MgSG// 2 Oy




C
Ca (CHS'OO)2 one by one in about 80 ml. of distilled water. 50 mg of
ferrous sulphate were dissolved in about 10 ml. of distilled water. 0.1
ml. of BN/HZSO4 was added to it to stop the hydrolysis and this was

mixed with the above mineral solution. .The total volume of this mineral

soultuioﬁ was made to 100 ml 36% formaldplgyd:] was used in the experi-

ment.

70 ml. of the ammonium molybdate solution, 140 ml. of the DAHP
solution, 70 ml.r of the soditim chloride solution and 70 ml. of the soluble
sodiurﬁ orthosilicate ‘solution were taken in a one l.; conical flask and
70 inl. of distilled water was added to it. Total volume of the solution
was 500 ml. 350 ml. of this solution were takeﬁ in two 500 ml. corning
cor;ical flésks. .The fiasks were ‘cotton plugged and sterilised in an -auto-
clave at 15 1b pressure for 30 min. On cooling 40 ml. of 35% formaldehy-

de were added in each flask aseptically.

. @ In one flask one sterilised test tube reaching up to the neck of the
conical flask and two - third filled with alkaline péjrogallol solution was
lowered.v.,This flask was tightly closed with a sterilised rubber cork. Alka-
line ‘pyrog'allol solution was prepared by mixing 10 ml. of 20% pyrogallol

solution with 10 ml. of 30% gf sodium hydroxide solution.
Both the flasks, one plugged with only cotton and allowing the

passage of air through it and thus having in the over head space of its
mixture air with nitrogen and oxygen and the other flrask with rubber
stopper, which had all its oxygen absorbed in the alkaline pyrogallol solu-

tion contained in the testtube kept“in it and having only anoxygenic atmos-

phere in the over head space of its mixture, were exposed to sunlight

for 24 hr, giving 8 hr. exposure each day for 3 days.




Tﬁe mixtures contained in the flask were gently shaken once a day
b); giving whirling mﬁtion to the flasks, taking care that the .mixture does
not touch the cotton plug or the pyrogallol solution kept in the -test-tube
lowered in it. .This. dispersed 'the sedimentkof Si-Mo. Jeewanu, getting
formed at the bottom ofb the mixturé during exposure, in the whole

mixture,

Aftér the completion of the exposure, the mixture.s weré opened.
The alkaiine pyrogallol testtube was removed from t:he rubber stoppered
flask. .The mixtu\res were shaken and the Jeewanu formed in thése mixturesp
were separated by filtratibn through dried and weighed filter papers

(Whatman No. 1) and the particles dried in a desiccator and weighed.

Weight of the, Si-Mo Jeewanu prepared under oxygenic condition

was 1,0900 gm.

. Weight of the Si-Mo Jeewanu prepared under anoxygenic condition

was 1,7614 gm.

Thus under anoxygenic condition about 61.4% more of Si-Mo Jeewanu

were prepared as compared to the Jeewanu prepared under oxygenic condi-

tions.

The splitting of water. in suhlight, fixétion of nitrogen and under
certain conditioh loss of fixed nitrogen by both the types of Si-Mo Jee-
wanu, one prepared under oxygenic condition (PUOC) and the other pre-
pared under anoxygenic condition (PUAC) were studied using Warburg's

apparatus,




When water is sp(jf;t into hydrogen and oxygen by exposing an aqueous—o

mixture of the Jeewanu to sunlight it causes increase in the pressure

1(6), SO as soon

in the:wf. These p'articles have nitrogenaseé like materia
as hydrogen is producl:éd,: it starts combining with the nitrogen of the
o@erhead space of the wf. and the pressure m wf. decreases. It is more
cléarly observed after the expoéure to 'sunlight is cut off and the increase
in the pressui‘e caused by the formation of hydrogen and oxygen by splitt-
ing :of water stops and the remaining hydrogen of the over head space
continues combini'ng with the nitrogen showing decrease in the pressure
in wf. Under certain conditions when the fixation of nitrogen is very fast,
the liberated hydrogen immediately combines with the nitrogén in the
. overhead space of the wf. and decreases, the pressure in the wf. and
decrease in the pressure in wf, is observed as soon as the exposure to
sunlight begins. Under certain conditions although the fixation of nitrogen
.is,very fast, the fixed nitrogen is lost and N2 is produced causing increase
in the pressure in the wf. .The fixation of nitrogen causing decrease in
the pressure of the wf. is:t%) the formation of diimide. NH = NH and
loss of nitrogen is due to decomposition of diimide and its disproportion-

ation.

It was observed that when the wf. of the Warburg's apparatus is
kept dipped in the water bath of the Warburg's apparatus the sunlight
has' to pass through‘ the water of the water bath to reach the wf. contain-
ing aqueous mixture of the Jeewanu and this sunlight becomes too weak

for action.So the water bath of the Warburg's was removed and a control




wf. containing same volume of water was kept near the exposed wf. and
the reading of pressure in this wf. was always recorded together with
the readings of pressure in the experlmental wf. .The pressure in the
control wf, was due to the temperature dlfference durmg the exposure
of the wf. and also when these stood in shade. .This readmg of pressure
in the control wf. was subtracted from the reading in the control flask
to get the net change in the pressure of the expernmental wf due to
the gas transformations takmg place in them, It was assumed that in the
v&ln:i.y\
atmosphere the temperature between a small space of 30 cm x 20 cm

x 20 cm, in which all the wf. and the control flask were kept, was the

same,

It was further: observed that when the liquid in the manometers of
the Warburg's apparatus was waterjthe pressure - difference during the
exposure to sunlight and when the apparatus stood in shade was so much
that levels of the liquid went beyond the range of the. manometers, So
the manometers were filled with- mercury and then the pressure difference

could be read within the limits of the manemeter.

20 mg of the particles were taken in the wf. with 4 ml of distilled
water and 1 ml. of the phosphate buffer of pH 5.7 in the first, pH 6.5
in the second and pH 7.5 in the third wf. The total volume of each of
the conical wf. was 14.5 ml the bore of the manometer was 1 mm. in

9.5
diameter and bottom area of each wf. was ACm'y éne similar wf. was kept

as control which ha? only 5 ml. of distilled water, For working under

oxygenic condition 0.3 ml. of distilled water was kept in the side lobe
of each of the wf. For working under anoxygenic condition 0.3 ml. of
freshly prepared alkaline pyrogallol was kept in the side lobe of the wf.

.This was prepared by mixing 0.15 ml of 20% pyrogallol solution and 0.15




ml. of 30% sodium hydroxide solution. .The lobes of the wf. were covered

with same size (2.5 cmz) of a black cloth to avoid any decomposition

of alkaline pyrogallol during the exposure to sunlight. .To keep the results
of working under oxygenic conditions and anoxygenic condition comparable,
“the side lobe of the wf. was covéred'with this black cloth even while
worki'ng under oxygenic condition when the side lbbe had onlyrldistilled

water,

Discussion;

When Si-Mo Jeewanu were prepared under oxygenic condition, these
. particles were most active under oxygenic condition at pH 5.7 and the
pressure increase in the wf. goes upto about 2.70 cm of mercury but under~z,
gnoxygenic condition, the fixation of nitrogen is so much at this pH that
there is decrease in pressure in the wf. even during the exposure of the
Si-Mo Jeewanu aqueous mixture to sunlight. However, this fixed nitrogen
is soon lost as is indicated by the increase in pressure in the wf. on
standing in shade,‘ after all the hydrogen liberated by splitting of water
is consumed in nitrogen fixation and decrease in pressure due to this

Stops.

At pH 6.5 and 7.5 the trend of water splitting in sunlight and fixa-
tion of nitrogen remains same both under oxygenic and anoxygenic condi-
trions.},Trlxere is about 2.5 cm increase in pressure in sunlight and about
the same decrease in pressure in shade due to fixation of nitrogen. Under
Ooxygenic conditiou# this increase in the pressure during exposure is less
than 0.5 cm of mercury during exposure and there is about 1 cm. decrease—p,

in the pressure in the wf. in shade. .The decrease in value of the pressure




in wf. during exposure under anoxygenic condition is due to the oxygen

simultaneously produced during water splitting being absorbed in the alka-

line pyrogallol of the side lobe.

When Si-Mo Jeewanu are produced under anoxygenic condition and

their gas transformation is examined under oxygenic condition there is
incre?é/e of only about 1.8 cm of mercury pressure in the wf. at pH. 5.7
but under anoxygenic condition there is an increase of aboutl 4.4 cm. of
mercury in the wf. during exposure at this pH. This inctease in pressure
under anoxygenic condition where alkaline pyrogallol is kept in the side
lobe to absorb all the oxygen which is simultaneously produced during
the splitting of water by sunlight together with hydrogen is of great
interest as it is free of oxygen and is due to‘-the presence of hydrogen
in the wf, . The results obtained at the other two pH values studied are

similar,

The experiments described here show that the synergistic particles
produced by the exposure of sterilised aqueous mixture of ammonium
molydate, DAHP, biological minerals, formaldehyde, sodium chloride and
soluble sodium Orthosilicate to sunlight under oxygenic condition are better3
in splitting water in sunlight under oxygenic ‘condition and the same parti-
cles prepared by exposing the same mixture under anoxygenic condition
aregfe better in water splitting under anoxygenic condition. Similar results
were obtained in the case of Ti, Zn, Co, Cd and Ba doped Si-Mo Jeewanu

(11) and will be published else where.




It can be safely concluded that the synergistic particles act more

efficiently under the conditions in which they are autoorganised.

.The observation becomes of considerable interest because like any
living system these abiogenic photosynergistic particles also act better
under the condition in which they are autoorganised. What is more interes-
ting is that this shows that these synergistic particles have memory of
their own and recognise the condition of their formation and act better
in that particular condition. .Thus these appear to be in between the typi-
cal nucleic acid memory apparatus of the present day living system, the

crystal structure memory apparatus suggested by Cairns-Smith (13) and
ovd,

has a memory apparatus which is,\non nucleic acidhnon crystal structure,

because X-Ray diffraction shows that Jeewanu have non crystal structure,

and—are—in between-bothof them,
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CHARACTERISTIC NON BROWNIAN MOTION IN THE JEEWANU, THE
MODEL OF PROTOCELLS. :

Bahadur, K., Ranganayaki, S., Bahadur,
M., Mathur, V. and Gupta, V.K.

Chemistry Department, University of
Allahabad, India.

In all probability phosphorylation on protocells
made of phospholipid or phospholipid-like materials
would have induced photobiological -motility in the
carlier stages 0f evolution (Matsuno, 1986). TWhe
origin of photobiological- and biological motility d4s
an evolutionary event. Protocells made of
phospholipids or phospholipid-like material would have
served as material units carrying frees eguilibration.
The JEEWANU (Bahadur et al., 1964, Bahadur and

Ranganayaki, 1981) with boundary wall made of
phospholipid and phospholipid-like materials (Singh,
1973) would have served this purpose.

The molybdenum Jeewanu have phospholipid membranes
(Verma, 1981). These particles also have phospho-
tase-like (Briggs, 1968), ATP-ase-like (Bahadur and
Ranganayaki, 1970) and acid phosphatase-like (Bahadur
and Gupta, 1984) materials. These particles also have
ferridoxin-like (Rao et .al., 1978) and nitro-
genase-like (Smith et al., 1981) materials in them.
These Jeewanu have boundary wall and internal
structures (Bahadur and Rangnayaki, 1981). These
particles can be fixed with biological fixatives and
stained with biologial dyes (Bahadur and Gupta, 1972).
In sunlight these can split water to hydrogen and
oxygen and also are capable of fixing molecular

nitrogen.

Silicon - molybdenum Jeewanu are prepared by
incorporating silicon in molybdenum Jeewanu. These are
prepared by exposing an aqueous mixture of 1 volume




Non-Brownian Motion in the Jeeawanu.
Bahadur, K. et al.

of 4% ammomium molybdate, 2 volumes of 3% dihydrogen
ammonium phosphate, 5 volumes of the mineral solution,
3 wpl. ¢t of 36% formaldehyda 1 vol. of 3% sodium
chloride and 1 vol. of 5% soluble sodium orthosilicate
solution to sunlight in .a cotton plugged, conical
flask giving two hours erxposure every day for 24 days.
The mineral solution was prepared by mixing 20 mg of
each of NacCl, KZSO4, CaAcz, MgSO4, KH2PO4, MnSO4 and

50-mg. of FeSO4 in 100 ml. of distilled water. After

2 hr. of exposure to sunlight the mixture was allowed
to stand in shade for the whole day.

The mixture on exposure produces spherical
particles with boundary wall and internal structure
and graduallly turns blue. These silicon molybdenum
Jeawanu show a charecteristic shivering and .
oscillating motion after 10 days of exposure and this
continues for 24 days. With further exposure this

motion gradually stops.
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Introductions

It has been qﬁserved .that photosynergetic, light assisted
selfsorganisation, produce such nonlinesr systems which (1)
show growth snd development, (ii) need enexgy input £rom
outsice and {iii) have such propertles which are not found in
any of its constituents, Such systems have been synthesised (1)
and named as Jeewanu, a Sanskrit word for iparticles of Life!?
and the work has been repeatedly confi*ned£2'3 ) §£udy of such
systems of particles is of great interest in the investigstion

of origin of life and formation ofkéarlie system which had

properties of living'

One of such systems which has been extensively studied
is molybdenum Jeewanu or self sustaining coacervate with about

t !

39% of molybdenum'" '« These particles have ferridoxin = like 5

(€9
and nitrogenare - like materisls in them, multiply by budding

and split weter in sunlight and fix moleculax mitrcgen‘7'8'9'10)

This system has been modified by incoroorating soluble sodium

orthosilicate and sodium chlorideillx}ilz)a

80 far these particles were produced under oxygenie
condition onlys These particles produceﬁ“hydrogen and cxygen
dn splitting weter irn sunlight and in Werburg's spparatus

there gesses cause increase in the pressure in the Werburg's

flaskl?gt%é If this Warburg's study is done under ancxygenic




condition less pressure is produced in Wfe because alkaline pj,m—
ga‘llolki, kept in the side lobe absorbs thsz cxyger which is

simul taneously produced on splitting of water by these

particles in sunlight. However if one wants to have a good
amount of hydrogen by splitting of water in sunlight one

,must have 2 high increase in the pressure ingide the @-/\Undsr

|
anaxygenic condition a.s.sc?even after the sﬂnu_uneously iliberated

obs oy
oxygen is soxb by alkaline p?,rogallol / of the side lobe

of the Wil

A typical bioclogical system acts betiter in the en=
vironment in which it is produced. We prepared si=-Mo Jeewanu
both under oxygenic and anoxygenic conditions and investigated
their ges tyxansformations both under oxygenic and anoxygenic
conditions in phosphate buffer of pH 547, 6/s3 and 75 in
Warburg's spraratus and cbserved that ot all pH the particles
produced under oxygenic conditicus were more efiicient and
showed more energy flow ieee, splitting of water in sunlight
and fixation of moleculsr nitrogen under oxygenic éonditions
and the particles produced under anoxygenic condition wers more
efficient and showed greater energy flow undexr anoxygeniec con=
ditionru. This observation shows scme parallelism with the

living systems which act better in the condition in which




they are produced and also this suggests a new method

of preparing Si=Mo Jeewsnu which show significant increase

in tye pressure in the Wfe under anoxygenic condition ’caused

by the presence of considerable amcunt of hydrogenes

Experimental

x vj’

4% { g/a’i‘r-) ammonium molgbdate, 3% itf.’/zu; dizmmonium hydrogen
phosphate (DAHP), 5 % (;%’/f) soluble sodium orthosilicate
snd 3% Ué'/;)' sodium chloride solutions were prepared by
dissolving the requisite amount of the salt in 100 nl. of distdls
led natﬂZ}y}iA mineral solution was prepsred by dissolving
20 mge of eoch of Nall, K, SO, + M SO, . KH, PO, » M 50,
and Ca ((;;13099}2 one by one in about 80 mle of distilled
water,50 mg of ferrous sulphste were dissolved ir sbout
10 mle OFf distilled watere Cel mle of 6!’4’/}«12804 was added
to it to stop the hydrolysis and this was mixed with the
above mineral solutiones The total volume of this mineral

solution was made to 100 mle 36% formaldhydr was used

in the sxperimente

70 ml'. of the ammoniui. molybdate solution,140 ml. of the
DAHP solution, 70 mle of the mineral solution, 70 mls Of
the sodium chloride sclution and 70 ml's Of the soluble
ata e
sodium orthosilicate solution were taslen in ie=a, copical

flask and 70 mle offdistilled water iwas added to it, Total volume
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of the solution was 500 mle 250 mlsof this solution were
taken in twe 5007fle corning conical flaskss The flasks were
cotton plugged and sterilised in an autoclave at 154 pressure
for 30 mine On Cooling 40 ml. of 35% formaldehyd® were

added in each flask asepticallye

In one flask one sterilised test tube reaching up to the
neck of the conicsl f&lsk and two —third filled with alkaline
Q}rogallol solution was lowerede This flask was tightly
closed with a sterilised rubber corke Alkaline g%rogallol
solution was prepared by mixing 10 mle Of 26%.q}rogallal

solution with 10 _gls of 30% of sodium hydroxide solutione

uLW\‘f\
Both the flasks, one only cotton plng—ia—ite

moktir and allowing the passage of air through it and thus AAAb{n?

Aw the over head space of its mixture k=l air with nitrogen
and oxygen and the other flask with rubber  stopper Arn—its
mouth, which had all its oxygen absorbed in the alkaline
q}rogallol solution contained in the testftube kepttin it
and having only snoxygenic stmosphere in the over head space
of its mixture, were exposed to sunlight for 24 hrle giving

8 hre exposure each day for 3 dayse

The mixtures contained in the flask were gently shaken

once a day by giviig whirling motion €0 the flasks taking care

7
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that the mixture does not touch the cotton plug or the
pérﬁgallol solution kept in the test=tube lowered in ite. This
dispersed the sediment of Si=Mo. Jeewanu, getting formed at the

bottom of the mixture during exposure, in the whole mixturees

After the completion of the exposure, the mijftures were

openedy The alkaline ﬁ}roqallol testlkube was removed from

the rubber stoppered flasks The mixtures were shakemn and the

Jeewanu formed in these mixtures were separated by filtration
WA

through dried and weighed filter papers (Weldsen No.41) _

and the particles dried in a desiccatoxr and weighede

wWeight of the perstEIss, Si~Mo Jeewsnu prepared under

oxygenic condition was 1.0900 gme.

SRy

Weight of the Si-Mo Jeewanu prepared under anoxygeniec

condition was 1.7614 gﬁ&

Thus under anoxygenic condition sbout 6lwd% more of si-=Mo
Jeewanu were prepared as compared to the Jeewanu prepared under

oxygenic conditions's

The splitting of water in sunlight, fixation of nitrogen
and under certain condition loss of fixed g nitrogen
by potk the types of Si=Mo Jeewanu, one prepared under oxygenic
condiﬁion (PUOC) and the other prepared under anoxygenic
condition (PUAC) were studied using Werburg's apparatuse
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When water is split into hydrogen and oxygen by e)posing
an aqueous mixture of the Jeewanu to sunlight it causes

incresse in the pressure in the Wa%haﬂfg;‘s-f—ﬁkaﬁ% These

146)

particles have nitrogenagfe- like materia 4 80 as soon

as hydrogen is produced ik starts combining with the nitrogen

)
of the overhead space-.of the ﬁf'. and the pressure in ¥ hz}
decreasesls It is nore cﬂlearl’y observed afﬁer the exposure
to sunlight is cut off and the increase. in the pressure
'~ caused by the formation of hydrogen and oxygen by splitting
of water stops and the remaining hydrogen of the over head space
continues r:umbming w:.th the nitrogen showing decrease in the
pressure m;'k:,é,mder certain condition when the fixation of
nitrogen is very fast; the liberated hydrogen immedistely
combines with the nitrogen in the overhead space of the Wte ‘ﬂ
and decreasses the pressure in the & and decrease in the
pressure in &: is observed as soon as the exposure to sunlight
beginses Under certain conditions although the fixation cof

nitrogen is very fast, the fixed nitrogen is lost and Nz

is produced causing-dncrease in the pressure in the &- The fixe

stiorn of nitrogen causing decrease in the pressure of the Wfs+ is due

;-to the formation of g@iimide. NH = NH and loss of nitrogen

is due to decomposition of diimide and its di
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It was cbserved that when the %é; of the Warburg's
apparatus is kept dipped in the water bath of the Warburg's
apparatus the sunlight has to pass through the water of the
water bath to reach the é%; containing aqueous mixture
of the Jeewanu and this sunlight becomes topweak for action'e
850 the water bath of the Warburg's apparatus was removed and
a control é%} containing same volume of water was kept near
the exposed sk; and the reading of pressure in this é§; was
always recordgdﬂp?gether with the readings of pressure in the
experimental W .Thé pressure in the control Wfe was due
to the temperature difference during the exposure of the Wfe.

and also when these stood in shedes ®hls reading of pressure

in the control é%atwas subftracted from the reading in the

control flask to get the net change in the pressure of the

experimental ﬁgi due to the gas transformatlons taking place
in thems It was assumed that in the stmosphere the temperature

between a small space of 30 cm x 20 cm %20 ¢m, in which

all the Wfe and the control flack were kept, was the samee

It was further observed that when the Jicuid in the
manéameters of the Warburg's apparatus was water the pressure
difference during the exposure to sunlight and when the
apparatus stood in shade was sOp much that levels of the liguid
went beyond the range of the manéi%eters- 80 the mananvwh;é
mepeks were filled with mercury snd then the pressure difference

could be read within the limits of the manometeri

20 mg of the particles were taken in the WEs with 4 mle
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of distilled watér and 1 mle of the phosphate buffer

of pH 57 in BLfirst, pH 6.5 in the second Shd pH 7+5 in the
thirxd % The total vc:lume of each of the conical WE.

was 14«5 mle the bore ¢f the manometer was 1 mme. in diameterx
and bottom area of each Wi« was 9.5 cmz‘ One similar Hﬁ:kj}
was kept as control which had only 5 mle of distilled waterx,

For working under oxygenic condition 03 mle of distilled

_water was kept in the side lobe of each &’&he Ao $or working

under anoxygenic condition 0.3 mle of fresrgpreparegl allk line
p?rﬁallc}. was 'kept in the side lobe of the A, Mﬁs
prepared by mixing 0«15 mle of 20% prggallol.solutiol and 0.15
mle of 30% sodium hydroxide solutions The lobes of the .. were
covered with same size (2.5 sz) of s black cloth to gvoid any
decomposition of alkaline ;ﬁr&gallol during the exposurs to
sunlights 7o keep the results of working under oxygenic
condition and anoxygenic condition comparsble, the side lobe

of the Ig was covered with this blasck cloth even while working
under oxygenic condition when the side lobe had only distilled

wateXs

Discusgions

When Si=Mo Jeewanu were prepared under oxygenic condition,
theme particles were most active under oxygeric condition at

pH 5+7 and the pressure increase in the Wfs goes upto about 2.70cm
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of mercury but under anoxygenic condition, the fixation

of nitrogen is so much at this pH that*there is decresse

in pressure in the #f. even during the exposure of the Si=-Mo
Jeewsnu agueous mixture to sunlightyq However this fixed
nitrogen is soon lost as is indicated by the increase in
pressure in the %é; on standing in shade, after all the

hydrogen liberated by splitting of water is cﬁnsumed in nitrogen

fixation =nd decreasec in pressure due to this stopsgl

Bt DHe 645 and 7+5 the trend of water splitting
in sunlight and fixstion of nitrogen remains same both under
omygenic and anoxycenic conditioms. There is about 25 cm
increase in pressure in sunlight and about the same decrease

in pressure in shade due to fixation TE ritrogens Under oxygenic

W ru sy
conditicns this ﬁﬁ:oasA}n the pressure during exposure is less
ﬁ}&LL&
than 0«5 cm of mercury during exposure andLgbout 1 cme decrease in

the pressure in the gk; in shades The decrease in value

of the pressure in ég; during exposure under aﬁ:pxygenic
condition is due to the oxygen simultenecusly produced during
water splitting being absorbed in the alkaline ﬁ?r&gallal of the

side lobels

When Si=Mo Jeewanu are produced under snhoxygenic condition
and their gas trsnsformstion is examined under oxygenic con=
dition there is increwse of only about 1.8 em of mercury
pressure in the ég: at pHe 5«7 but under anocxygenic condition
there is an increase of about 4.4 cme Of mercury in the W§S>69'
during exposure at this pHs This increase in pressure unAer

anoxygenic condition where alkaline ﬁ?xagallol is kept in the
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side lobe to absorb all the oxygen which is simul taneously
produced during the splitting of water by sunlight together
with hydrogen is of great interest as it is free of oxygen
and is due to the presence of hydrogen in the WEle The results

2
obtained at the other twoc pH values studiﬁ% are similare

The experiments described here sﬁmﬁisynergistic particles

produced by the exposure of sterilised aquueous mixture of
smmonium molybdate, DAHP, biological minerals) formaldehyde,
sodium chloride and soluble sodium @rthosilicate to sunlight
under oxygenic condition are better in splitting water in
sunlight under oxygenic conditicn and the same particles
prepéred by exposing the same mixture under an@xygénic condition
are better in water splitting under anoxygenic condition'e
similar results were obtained in the case of Ti, Zn, €o,

¢d and Be doped Si=Mo Jeewanu {11) and will be published

else wherels

It can be safely concluded that the synergistic particles
act more efficiéntly under the conditions in wh.ch they are

autoorganised

The observation becomes of considerable interest because

1ike any living system these abiogenic photcsynergistic particles

®




also act better under the condition in vhich they are

auto=crganisede. What is more interesting is that this

shows that these synergistic particles have memory of their
own and recognise% the condition of their formation a2nd act
better in that particular conditiong Thus thege appear#rto
be in between the typical nuclefic acid memory apparatus

of the present day living system, the crystal structure

memory apparatus suggested by Csirns=smith {13) and has =

memory apparatus which is%hon nucie’ic acid and non crystal

structure, because X~Ray diffraction shows that Jeewanu

ahiL
have non crystal structure, and & in between both of them.
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Formation of JEEWANU, the molecular association
with properties of biological order *

By

(Krishna Bahadur and S. Ranganayaki, Chemistry Department,
University of Allahabad, Allahabad, India)

®0 9 00 @

The short history of the modern approach to the problenm
of Qrigin of life by a process of molecular evolution has
been adventurous. There had been satisfactory progress in
abiogenesis of compounds of biological order and also in the
study of self-duplicating systems and in the investigations
of the molecular associations with the properties of biologiecal
order. The first phase of ablogenesis was the search of the
natupal processes which could form compounds of biological
interest as amino acidg, peptides, purines and pyrimidines.
Many processes effecting the synthesls of these compounds
- abiogenically were discovered. All the processes Which were
used to effect these synthes®s might have helped in the
formation of these substances in prebiologic era to some
extent. HoWever one needs to differentiate between those
factors which were present on the Barth for considerabls
length of time and those which were only of phenomenal types,
if a some what clear picture of the major factors controlling
the abiogenesis which led to the formation of the first living
systems is to be had and it is of great interest in %
exobiological studies to have at least an estimate of the
cosmogany of life in the universe.

"Here the chief difficulty is of the remoteness of the
period when probably these reactions were taking place and
forming the materials with which the earliest living systems
were made. It is still difficult to have a correct guess of
the physico-chemical conditions which were present at that
time. From the very beginning of the Origin of the Earth
itself and its atmosphere to the period when 1living systeas
made their first appearance, nothing can be said with
certainty for which there is not an alternative suggestion.
In a2 condition like this it is best to follow one of the basie
principles of science known as Lyell Principle which he
suggested in his investigations of geological findings. The
rule says that one should consider the past as the backward
extension of the present unless there are positive reasons
to believe otherwise.

Taking the case of abiogenesis of amino aclds starting
from the first observation of Loeb in 1913 who reported the
formation of amino xids as glycine and alanine by passing
silent electric discharge in a mixture of formaldehyde, ammonia
and water(l), amino acids have been synthesised by passing
electric discharge in mixture of gases(2) and also begexposing
a sterilised aqueous mixtures containing organie substances
and inorganic catalysts to 1ight(3). Hasselstrom exposed
aqueous solutions of ammonium acetate and observed the
formation of szlycine and aspartic acid(4) and synthesis of
amino acids and other compounds of biological interest have
been done using isocyanates(5), energy from ultra violet
rays(6) to X-ray radiations(7) and other sources of energies
have/been used for this abiogenesis,

* Bnglish translation of the original paper in Hindi under
print in Vijnan Parisad Anusandhan Patrika, Nov. (1966)
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If -one.@valuates the probability of the aveilability of
these agencles of energy in the prebiological era, the presence
of water excludes the possibility of approciable abiogenesis
by short ultra violet and other short radiations, for the
ozone layer of the Earth would have soon cut off thelr supply
on the surface of the Earth. Water appeared early on the
Earth and its presence also excludes the high temperature
processes. In presence of water these processes might have
been probable near volcanoes within a very limited zone.

Other remaining sources of energy as electrical discharges

and others must have been phenomenal. Organic molecules and
inorganic catalysts were present in abundance in the oceans of
the primitive Earth and sunlight was available since the very
beginning of the Earth, ©So the photochemical processes apear
to be the major contributors of not only the amino zxids but
also for the formation of peptides and other molecules of
bioclogleal importance as descussed later.

The next important step in abiogenesis was the formation
of peptide linkage. Fox (8) synthesised peptides by heatin
a mixture of amino acids to 180°C for a few hours. Akabori(9)
synthesised peptldes by exposing aqueous mixtures of amino
aclds to ultra-violet 1light. Terenin(l0) suggested the possi-
bility of effecting the reactions needing quanta of larger
amount of energy by radiations as shorter quanta of energy if
- the substrate molecules are adsorbed on solid substances.
Bernal(ll) reported the formation of peptides by the radiations
available on the Farth in the mud.

In 1958 Bzhadur and Ranganayaski observed the formation
oL peptices In aaieomns miXTuTe Of amniac acids coptalning
colloids of iron and molybdenum oxides as catalyst on irradiation
with sunlicht or artificeial lisght from an elcetriec talb(12) .
The photochenmical formation of peptides in aguecus mixtures
has been investigated in detail(12). Perti and Pathak (13)
observed the formation of peptides in ¢szeus mixftures using
visible 1ight and ultra-violet light in presence of inorganic
catalysts. Briggs confirmed the observation on photochemical
formation of peptides(16), The synlhesis of peptides in
aoueous mixtures using hydrogen cyanide as the dehydrating
agent has been observed py Lowe(14),

- The photochemical formation of peptides in aqueous
mixtures 1s interesting and becomes important because put
together with the observations of photochemical formation

of amino acids, it is quite probable that first amino ascids
were formed in the oceans of the primitive oceans and then
these were subsequently utilized for the formation of peptides.

The abiogenesis of purines, pyrimidine, adenosine and
nucleotides have been studied by a number of sclentists.

The next important step was the formation of molecular
associations with characteristics of 1living system. Though
thepe appears considerable difference in the difinition of
a livine system, if a system has properties of growth,
maltiplication and metabolic activity, whers growth is the
inerease in size of the system from withina by tLe actusl
synthesis of the material with wnich the systenm i¢ made1
multiplication is the increase in the number of the system
wvhere newer systems come in existence tarough the parent :
one and metabolic acitvity is any sevies of cheunidcal reactions
within a boundary the result of which is that at least a part
of the environmentzl molecules entering the sysiem is converted
into the material with which the uaits zre made an@ i sueh
a systes shows mutational and adaptive charges, this system
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éan be admitted to the category of living systems. Though
these properties do not demark the line of separation between
the living and non-living systems and these include properties
which are of systems which are more towards living side and
living systems with lesser properties than theaze may be
possible, it can be safelypsaid that if a system has all these
properties it will be considered as a living system (19.21),

A few earlier efforts of synthesis of the molecular
associations with properties of biological order are well -
knowk.. Oparin has reviewed this workil5). In these experiments
an attempt was made to duplicate the morophology of cells by
the interaction of simple inorganic and organic substances.
Referring to these particles Briggs(16) writes, "While there
is no doubt that the products obtained by nany of these workers
do bear a morphological resemplance to living cells this is
the only feature in common, iZ that the products are dissimilar
in chemical composition are metabolically inert, do not grow
or reproduce etec, Moreover, most of these artefacts are
produced from substances and under conditions that were probably
quite absent from the primitive Barth-",

Coacervates appear to have boundary wall and divide
by fission., However, they lo¢gse thoir shane on centrifugation
and do not have a definite shape. WMicrospieres are made
of solid and brittle substance and break radially on pressing.
They retain their shape for a few hours only and then coalesce
forming clumps at the bottom of the méxture. Upto 1963 when
the work on JEEWANU was first published, it had been observed
that microspheres have boundary wall, their contentgdissolve
on agjusting the hydrogen Ton consesntrationr ol the envigron~
mental medium and they appear to divide by binary fission.

The difficulty about these experiments was that it was
not clear as how the nucleic acid which has the properties
of duplication and which controls the sequence of amino acid
in protein molecules and thus is the essential compound in
all biological systems, would have come in function to begin
with, because the enzymes necessary for its activity could
have peen themselves formed by its activity only.

Appearance of propeties of duplication and adaptability
in abiogenic molecular associations thus becomes a very
important aspeet of biopoesis. A faw ecarlier theoretical
considerations of this aspect may be of interest. Henderson
in his book "Filfmess of Envigdronment™ writes “the subsequent
complex systems show the inherent properties of the simple
systems already in existence. Wald (17) writes, that the
cell was formed because of the inherent properties of the
matter constituting it. In 1963 Bshadur and Ranganayaki (18)
suggested that matter has inherent properties of duplication
and adaptability and under appropriate condifions any system
of matter will show these properties. A syctem of matter
in equilibrium has inherent property of adjusting itself
in 2 Way as to mullify the mild constraints caused on tie
system. According to Bahadur (19) the quantum mechamical
resonance special stability force (20) and ILe Chatelier’s
Principles are the expressions of the inherent properties of
duplication and adaptability of the matter TGSP?CthGAy,’
Thus on quantun mechanical resonance consideration a systen
AA is more stable than another system AB where & and A are
identieal and A and B are similar but not ldentical. Thus
in a system at dynamic equilibriun where thepe 15 a possibility
of the formation of B nmolecular stiuctures all nearly at the
same thermodynamic level and needing about the same amgunt of
energy of sctiVation, if a molecular structure A, ane ol the B
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possible synthesisiable molecular structures, is introduced
more of A will be formed in the system than other possible
molecular structures. A living system is a system at
equilibrium. If we substitute the term " 2 system in
equilibrium” with " a livineg system" then Le Chatelier!s
Principle will read, "If a living systme is subjected to a
constraint a change occurs in the system if possible of such
a type that the constraint is partially anmulled" But this
is how adaptability im 1living systems can also be explained.

If matter has inherent properties of duplication and
adapatbility it is only the question of creating the suitable
conditions vhen a system of matter will start showing the
properties of growth, multiplication and metabolic activity.
These systems havecbeen prepared and have been named as
JEE'ANU (20). In photochemical series the constituent
substances were synthesised photochemically and Jeewam
having the properties of growth, multiplication and metaboliec
aetivity have been prepared using light as the source of

Arradiation(21l), Thermal peptides have also been used for
the preparation of Jecewamu (22), Jeewanu have also been
prepared from non-proteinous matter. These contain copper,
molybdenum, carbon, hydrogen, oxygen, nitrogen and biological
minerals put no proteins. These are basically inorganic in
conposition with an ash content of about 88 percent (23,19),
Photomicrographs of the internal structures of Jeewam :
have pcen taken (23), |

The work on photochemical foraation of Jeewanu has been
confirmed by Briggs (16). The phenomenon of growth, rmlti-
plication and metabolic activity has been recently observed’
by Fox—in-his particles microspheres prepared from thermal |
peptides, as reported in the contribution No, 050 of the <&
Institute of Molecular Evolution, Miami University, Miani
UeSeA., in 1965 using different procedures than employed in
the preparation of Jeewanu from the thermal peptides. Comparative
study of the Jeewanu prepared from thermal peptides in 1963
and the microspheres with the above properties as reported in
1965 is as follows:

Table No. 1. Similarities in the properties of Jeewanu
prepared from thermal peptid es - ammonium molybdate complex
as observed in 1963 (18,22) and in microspheres prepared from
thermal peptides which were discovered from 1963-1965 as
reported in 1965 (24).

SeNo. Observations made on Jeewanmu [ Observations made on
prepared from thermal { microspheres prepared from
peptides - a mmonium molyb- ¥ thermal peptides from
date complex as reported § 1963 onwards and reported
in 1963 (18), L in 1068 (243,

xperiments diseribing the On page mumber 10 of the

growth and rmultiplication by cyclostyled copy of the

budding reported. Jeewanu report mentioned above

rmiltiply by budding and tine lapse photomicro=-

show growth, graphs of separation of
daughter fragments is
given. On page 12 time-
lapse photomicrographs of
a bud getting formed and
inereasing in size has
been shown.
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Observations made on
Jeewanu prepared from
thermal peptides-
ammonium molybdate
complex as reported
in 1963(18)

S .No.

Observations made on microspheres
prepared from thermal peptides
£250 2583 onwands and reported
in 1905(24).

It has been reported that
the Jeewanu have character-
istic motility,

The data showing different
amino acid patterns of the
peptides of the Jeewanu

body material and the
peptides in the enviwrgmental
medium of Jeewanu used as
nutrition given,

Whirling motion reported
in Jeewanu.

It was suggested that matter
has inherent properties of
duplication and adaptability
and therefore it is possible
to prepare particles showing
growth, multiplication and
metabolie activity.

It has been reported that
Jeewanu are similar to
"Organised elements® in

# morphological appearance.

micrographs

13 and 14 of the
timelapse photo-
showing motility

On page No.
above paper

procuced.,

On page 8 of the above paper

the difference in the amino
acid patterns of the peptides

in microspheres and the

peptides in the boundary given.

It is reported that the

particles rotate.

On nage L5 it is reported
"such developments are
consist@nt with a general
prediction made by Gecrge
Wold in 1954 that the origin
oi cell eventually be
understood as due to internsl
properiies—of~the matter of
which it was cocmposed”,

n
O0a page 3 resemblece of
microspheres with'70rganised

elements in morphology suggested.

However there are basic differences hetween Jeewaru and
microspheres. These differences are as tabulated below.

Table No, 2: Difference between Jeewami and Mic¥bspheres.

S .No. SPEWANT ,

SN Microspheres.

1, Jeewamu are prepared from
: a variety of substances of
organic and inorganic
natures. Jeewanu are also
prepared from thermal
peptides - ammonium molyb-
date complex.

The properties of growth,
multiplication and metabo-
lic activity have been
Observed,2ll in the came
environmental medium,
without introducing any
chemieal fo affeet any of
thdge specific vros-rties,

Inside meterial remains
viscous.,

1. Microspheres are prepared
from thermal peptides
only.

o

2: Sepearation is observed
on addition of magnesium
chloride, motdlity waen

A TICZP is introduced.

s taslde matenial 1S
britht e andl selid,




S.N, JEEWANU, : Sall. Microspheres.

4, Retain their'Shape 4, Coalesce after 24 to
indefinitely. 48 hours.

5, Jeewarmu show mutational 5. Microspheres are
and adaptability changes artefacts and not living.
and are capable of evo-
A lution,thus have all the
properQies necessary to
be admitted to the category
of living systems,

Thus except for the fact that thermal peptides have been
used for the preparation of a type of Jeewamu and thermal
peptides are the basic building material of microspheres,
there are fundamental -differences in these two types of
particles, | ¢ :

~ Aceording to Bahadur Jeewamu which have properties of
growth, multiplication and metabolic activity unaided by any
additional chemical to effect any of these properties like
mieroorganisms, can be subcultured and show mjtational
adaptability, were in all probability the first living
systems, the precugors of the cellular life. Commenting
~on microspheres on the page number 15 of the above referred
report Fox writes:

"Incidentally, the difficulty of Emffimwityxxf defining
life 1s more vividly understood on the basis that various
attributes of life might be successively introduced into a
simple lifeless system as the model suggested.”

Other investigations in our laboratorv not presented here,
yield phenomenon which can also simulate hehaviour otherwise
associated with vital processes. These apparently complex
units and processes occur in a simple way, as in natural
experiments. The products are in a large sense of the word,
artefacts, though produced py human hands, the mode of
production is imputable to the geological locale.”

This appears to be a sound statement about microspheres
for the various properties which are observed in a living
systemg can be observed in artefacts by creating suitable
physico~-chemical conditions. Thus a drop of rain water
breaks up intc innumerable droplets as it falls down from the
sky and is not multiplication in biological sense. A gel
particleg swells up by hydration and it is not biological
growth and many chemical reactions take place within a houndary
and these cannot be called as metabolic activity. So far
these so called biological properties are observed in single
or in twos in a system and that too after some physico-
chemical factoRis artificially introduced in the enviponmental
medium of the system, these functions haye nothing in common
with biological functions. And it has been observed that
mgg artefacts have a morphological appearance.

However (1) if a system grows in an environmental .
medium by the actual synthesis of the material,with which U~
is madeywithin the system from the environmental substate :
molecules entering the system, (ii) after achieving a’specific
size if the system multiplies and thereby there is an
increase in the nmumber of the system by a process where the
new systems.eome in existence through the parent one by
itself withowt the aid of any additional chemical for this
process (i¥1),if a series of reactions is taking place within
this system resulting in the synthesis of the material of the
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system and providing the energy need, (iv) if these systems
can be subcultured in thelr specific environmental medium

like micro-organisms and (v) if these systems show mutational
ancd adaptive changes and are thus capable of evolution, such

a system will be admitted to the category of living system
whatever may be accepted as the d&finition of 1ife or may be
considered as basic properties of living system.M\Jeewanu have
these propertics. After all, as Morrison (25) e phasised, 1ifz
must have arisen from some kind of artefact and éhe important
nuestion is from which kind of artefact and how was it
produced? Synthesis of Jeewanu provides answer to this questi :.
The work on photochemical formation of Jeewamu has been
recently confirmed by Briggs(16),

It appears that the phenomena of growth, multiplication
and metabolic activity can be observed in a number of
particles. Observation of growing and miltiplying of elements
with metabolic activity has been made in an entirely
different enviromment py Gumpert(26) who writes,

"I am very much interested in your working field
firstly pure theoretically for the problem of origin of
life is very important for microbiologists too. The first
organisms hdve been surely 'bacteria - like". On the
other hand wWe have now studied a problem which seems to be
very common: In bacteriological media with sera, as they
are used for culturing PPLO and L-forms as well as ih
serumconserves as they are used in medicine, spherical
elements are formed which are not to be distinguished in
the phase-contragt-microscope from L-forms and PPLO: These
elements seem to propagate by means of budding, seem to have
‘metabolism! but are not (terrestrial) living organisms. In
this connecticn your results are very interesting for me."”

The molecular mechanism resulting in the biological

type of growth, multiglication and metabolic activity has
been suggested(19). Recently Gabel (27) has suggested a
probable mechanism of growth and multiplication of a palymeric
molecular pattern with basic polyphosphate skelton. Whether
such grwwth, multiplication and metabolic activity can be
compared to what is observed in biological system has
een mentioned above and is discussed in detailg by Bahadur(19)
En the description of the essential properties which if
present together in a system may entithqﬁ it to be admitted

+Cc the category of 1living, adaptability has not been mentioned
because adaptability has been suggested as the inherent
property of all the systemS in equilibrium and a living
system 1s a system at dynamic equilibrium, Jeewamu have shown
mutational changes, quick changes leading to drastic alter-
ation in appearance and morphology and adaptive changes, "%
slow changes caused by mild changes in the environment. us
Jeewanu havVe pcen trained to utilise organic sources as
their carbon mutrition different from what they were using
in the beginning(23). These can be subcultured in their
specific media (21,22). Thus though no effort has been made
to draw a line of demarkation between living and non-living
systems which appeargto be’hopeless job, Jeewanu have been
found to show properties ot accepted biological systems,
i.e., they grow, multiply by budding, have metabolic activity,
show mutational and adaptability changes can be subcultured
and thus are capable of undergoing evolution.

SUMMARY,

The abiogenic approach of the problem of origin of life
has peen discussed and the "importance of the photochemical
reaction taking place in aqueous mixtures, having inorganic
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catalysts with large surface areas-as in colloidal conditions
1s stressed. Amino acids and peptides are formed in these
miXtures. It has been suggested that matter has inherent
properties of duplication and adaptability and under suitable
conditions these help in the formatio of molecular associations
with properties of growth, multiplication and metabolic
activity. Such molecular associations have been synthesised
by several processes. These have been named as Jeewami.
Jeewamu grow by utilising the mutrition from the environmental
medium, after reaching a specific size they multiply by
budding, they show mutational and adaptive changes and are
capable of evolution,. Jeewanu can be subcultured in their
specific media. Jeewanu satisfy all the essentials for a
living system but have been synthesised from non-living
materials, Jeewanu can be synthesised under natural condi-
tions and were thus in all probability the immediate precursor:
6f cellular life.
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