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At the present time, it ma~ be considered as an established

£act that chiral~%7 s~bst~nces are p~efe~?able for constructing

the most impoz~tant elements of living systems and that homochi-

2ality is advantageous since it provides a great kinetic effi-

However, the question of a definite sign of chirality ob-

sezved in natuze is up to now the point at issue. It should be

2emarked that some substances used in living o2gsnisms appear

~o be exclusivel~ right handed, others (e.g. amino acids) a2e

exclusively lefthanded. At ~_uy 2ate, in vitally important struc-

tural formations the combination o£ diffenent sisns seems justi-

fied but the reason fo2 a distinct choice o£ one of the alterna-

tive combinations remains unclear.

As is known, in the system o£ chi2al molecules of dif£e~ent

signsin thermodynamically nonequilibrium systems (living s~stem:

belong to them) in the pzesence of metabolism with the environ-

ment, two nonequilibrium but stationan~ states with an excess of

antipodes of this or that kind occur; with an inc2ease of metabo-

lism the excess increases up to the total optical purity. Bifur-

cation takes place when a certain threshold valu~ of metabolism

in achieved.

It is also shown that at the initial stages of ori~inating

metabolism end in the region of the bifurcation of a system, a

slight excess of one of the antipodes caused b~~ fluctuations o~
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an outside i~fluence is suificient for orienting the system

along one of the routes [il~orozov et al. 1985, Fajszi, 1982~ ¯

Thus, th~ee mains suppositions appeared:

l) An accidental fluctuation in an initially racemic sub-

stance st the moment of formation of the first living systems

and of the origination of metabolism with the environment, i.e.,

in the region of bif~cation, end a fuzther development of the

systems o2 only one sign;

2) The Origination o£ living systems of di££erent signs in

various azeas with a subsequent "victory" o£ one of them when

the areas .come into contact with each other.

3) The influence, especially in the zegion ol bifurcation,

o£ a permanent ezternal diss~netzic lucian.

Assumption l) accounts £o~ dissymmetry most simply and un-

contradictorily, provided the living systems oniginete during

one event in a de£inite small ezea at e definite time. The cal-

culations of the necessaey ~d penmi~sible nange of £iuctuations

~ozozov et alo, 198~I confirm the acceptability o2 this mecha-

nism though inherently local independent £1uctuations o£ different ~

signs at adjacent points ate possible.

Howevee, a geeet numbez of such events, which is, apparently,

unquestionable, will inevitably zesult in the areas of right-

handed and lefthanded systems (substitutes of di£ferent signs,if

an~, may, in principle, be used).

Assumption 2) is, in essence, a development of the first one.

It is shown in I~idovitch et al., 1986J that in the p~esenoe

Of the contact of two a~eas of different signs, utilization of an

achiral substrata in both of them, possible mutual diffusion and
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mutual i~qibition, of crucial importance is the geometry ol areas -

tae curvature ~adi~s o£ the interface (i.e., indirectly, the

=elative dimensions o£ the a=ees). If the cu=vat~e =~di~s is

finite ( ~ lO4 - lOl~ cm), then there will be th~ victory o£ one

o£ the ~o~ms ~he expensio~ o£ one a~ea and the co~t~action e£ the

othe~.

The velocity, of motion of the Interface of the a~eas depends

on two independent f~cto~s: the ratio of s diffusion coefficient

to the ~edias of c~v~t~re end a g~e~ter efficiency of self

~eplic~tion of one of the fo~s as a ~esalt o~ the possible,

p~inciple, ~ influence of ~n e~tern~l dissymmetry

Assumption-~. The discussion ~boa~ the possible iniluence of

s dissymmetzicsl exte~nsl fscto~ on the dissymmetry of living

systems continues up to now. The sesrch fo~ such a facto2 in the

chiral combinstions of electric, magnetic ~nd g~a~itstional fields

has failed. Nowsdays, the only possible fscto~ is taken to be the

effect of week interactions where "~ighthanded" s~d "lef~hsnded"

sides are dis$inguished.

The~e are two p~obabilities: l) the effect of neat~el

~ents in atoms and 2) the asy~nmetric zadiolysis p~odaoed b~" pola-

rized elect~ons.

The first one ~esults in the difference of the easily of

enantiome~s lO-17 eV, only for the atoms at the e~ of the ~lende-

leer table it csn be of the o~de~ lO-12 (~ZS); fo~ the ~nolecales

consisting of light azores the recent estimates give lO-18 eV

[T~snte~, 1989] . quantity ext~e~nely small, especially,This is

as compa~ed to the i~laence of the oa~vs~u~e of inte~fsce ~nd

267



of fluctuations. Besides, a very large resource of primary biomass

is necessary for p~oducing appreciable influence - such a gzeat,

that the fluctuations dispersion could reduce or exclude thei~

influence. However, recent estimates [~orozov et el., 198%j show,

that the supposed resource is still sufficient fo~ the effect of

weak interactions to manifest itself, and this factor canno~ be

disregarded.

The possibility ol asymmetric radiolymis has been investiga-

Bat all the results were negative~ radio~atcemization was even

observed. According to the estimates the asymmetry of radiolysis

must not exceed lO-9 - lO-11; the latte~ value is mo~e p~obable.

Besides, the electron depolarises gradually.

The advocates o£ the hypotheses concerning the influence of

weak interactions put forward assumptions about the p~esence of

the local powerful sources of polarized elect~ons -the deposits

o£ 2~ , its spontaneous fission, natural "fission reactors",

and the availability of ~6~    in nature. The assumptions about

the role which can play the emission of novae and supernovae

were even put forward. It was also pointed out, tha~according

to Eigen)life could o~iginate at low (up to -20~C) temperatures

when fluctuations were essentially suppressed, as well, as the

We see the problem is not solved yet, it eeq~ires the inter~

pretation of some possible events end certainly merits attention.

The final result of discussion diszegazding, we must aster,

that only living systems, because of their physico-chemical pe-

culiarities, can essentiall~ amplify the initiall$ arised (o~ so
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fan at±sing) a~ yen2 insignificant excess of o~ of chira~ forms

of them.

So fan as the presence of chirality stniking manifest itself

a~ all steps of biclogical hierarchy, the question is of great

intere st.
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