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At the present time, 1t msy be conslidersed as an esteblished
fact thst chiral¥hy substsnces are prefersble for constructing
the most important elements of living systems and that homochi-
rglity is advantsgeous since it provides & great kinetic effi-
ciency of sbereoselective reactions LKizel, 1985].

However, the quéstion of & definite sign of chirality ob~-
gerved in nsture is up to now the point at issuee It should be
remerked that some substences used in living orgénisms appear
to be exclusively right handed, others (e.g. amino acids) are
exclusively lefthanded. At sny rete, in vitslly important struc-—
tural formstions the combinsbtion of different signs seems Jjusti-
fied but the regson for g digbtinct choice of one of the alterng=-
tive combingtions remeins unclear.

As is known, in the system of chirel molecules of different
signs'in thermodynamically nonequilibrium systems (living system:
belong to them) in the presence of metsbolism with the environ-—
ment, two nonequilibrium but ststionary ststes with an excess of
sntipodes of thig or that kind occur; with an incresse of metabo-
lism the excess increéses up to the total optical purity. Bifur-~
cetion tskes place when a certain threshold vslue of metébblism
in sachieved.

It is also shown thet at the initiagl stages of originating
metabélism end in the region of the bifurcation of a system, a

slight excess of one of the antipodes caused by fluctuations or
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an outside influence is sufficlent for oriehting the systen
along one of the routes |Morozov et al. 1983, Fajszi, 1982] .
Thus, three mains suppositions sppesred: »

1) 4n zccidental fluctustion in sn initlally racemic sub-
stsnce st the moment of formstion of the first living systems
snd of the originstion of metsbolism with the environment, i.e.,
in the region of bifurcation, snd & further development of the
systems of only one sign;

2) The origination of living systems of differsent signs in
vario&s areas with a subsequent f'victory" of one of them when
the areas -come into contect with each other.

3) The influence, espscially in the region of bifurcation,
of a bermanent exberngl dissymmetric factor.

Assumption 1) accounts for dissymmetry’most simply snd un~-
contredictorily, provided the living systems originste during
one event in a definite smell ares st a definite time. The cal-
culetions of the necessary end permissible range of fluctuations
Eﬂorozov et al., 1985] confirm the acceptsebility of thig meche-
nism though inherentiy local independent fluctuagtions of different .
signs at adjacent points are possible.

However,ra greegt number of such events, which is, épparantly,
unguestionsble, will inevitably result in the sress of right-
handed and lefthanded systems (substretes of different signs,if
any, may, in principle, be used).

Assumption 2) is, in essence, a development of the first one.
It is shown in [Zeldovitch ot al. , 1986} thet in the presence
bf the contact of two areas of different sighs, utilization of an

achiral substrete in both of them, possible mutusl diffusion and
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mutugl inhibition, of crucial importance is the geometry of sreas -
the curvsture radius of the interfsce (i.e., indirectly, the
relative dimensions of the aress). If the curvsbure redius is
finite ( ~ 104 - 10%* cm), then there will be th¥ victory of one
of the forms the expension of one ares end the contractlion cf the
other.

The velocity of motion of the interfsce of the arecas depends
on two independent fasctors: the retlo of & diffusion coefflcient
to the redlus of curVature.and a gregter efficiency of self
replicetion of one of the forms ss a result of the pogsible, in
principle, influence of an extgrnal disgymmetry factor.

Assumption 3. The digcussion gbout the possible iniflusnce of
a dissymmetricsl external fzctor on the dissymmetry of living
gystems continues up to now. The sesrch for such g factor in the
chirsl combinstions of electric, magnetic snd grevitstional fields
hes failed. Nowadays, the only possible fsctor is teken to be the
gffect of wesk intsractiong where “righthsnded" snd "léfthsnded"
sides sre distinguilshed.

There are two probsbilities: 1) the effect of neutrel cur-
rents in stoms and 2) the gsywmetric rediolysis produced by pols-
rized elsctrons.

The first one results in the difference of the energy of
enantiomers 10717 eV, only for the stoms at the end of the Mende-
leev teble it csn be of bthe order 10718 (ﬂvZ5); for the molecules
consisting of light atoms the recent estimates give 10"18 eV

l?ranter, 1985] « Thig guantity is extrém@ly small, especiaglly,

as compsared to the influsnce of the curvsture of interfece snd
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of fluctustions. Besides, a very large resource of primary biomass
is necessary for produclng appreciable influence ~ such a great,
that the fluctuations dispersion could reduce or exclude theilr
influence , However, recent estimates [Morozov et ala, 198%] show ,
that the supposed resource is still sufficient for the effect of
we gk intersctions to manifest itgelf, and this factor cannof be
disregarded.

The possibility of asymmetric radiolysis has been investiga-
ted experimentally for g long time ( see, e.g.,lBonner et al.,l9&g)
But all the results were negative; radiorstcemization was even
observed. According Lo the estimetes the asymmetry of rasdiolysis
must not exceed 10"9 - lO-ll; the latter value is more probable.
Besides, the electron depolarises gradually.

The advocgtes of the hypotheses concerning the influence of
weak interactions put forward assumptions about the presence of
the locgl powerful sources of polarized electrons -~ the deposits
of ??511 s its spontsneous fission, ngtural "“fission reactors®,
and the availability of 269?, in nature. The assumptions sbout
the 'role which éan play the emission of novae and supernovae
were even pulb forward. It was also pointed out, thaﬁ)according
to Eigen)life could originate at low (up to -20°C) temperatures
when fluctuations were essentislly suppressed, as well, as the
racenisation] Hegslaém el ol 1985].

We see the problem is not solved yet, it requires the inter~
pretation of some possible events and certainly merits attention.

The final result of discussion disregarding, we must agree,
that only living systems, because of their physico-chemical pe-

culisrities, can essentially amplify the initislly arised (or so

268



far arising) an very insignificant excess of ons of chiral forms
of i\:hem.'

So far as the presence. of chirslity striking manifest itself
at all steps of biological hierarchy, the question is of great
interest. ‘
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