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BIOETHICS. A PHILOSOPHICAL FOUNDATION
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Mxyniano JIi Bepnapno

BIOETUKA. ®PIJIOCOPCBKE OBI'PYHTYBAHHSI

Tpenmo, Imanis

ABTOp pO3BUBA€ BYEHHS NMPO OIOETHKY 3 TOYKU 30Dy II BUKOPHCTAHHS B OiOMEIMYHUX HayKaX, TOP-
Ka€eTbCs MUTAaHb €TMYHOCTI KIIOHYBAaHHS, BUKOPUCTAHHS 010TEXHOJIOTIH, 0OrOBOPIOE OCOOIMBOCTI €TH-
ku Coxpara, BHecok Himmre, Mapxkca, I'erenst y popMyBaHHs eTHUHUX KOHIEMIiH. [Ipomonye opraHisy-
Batu KomiteTn 3 eTuku, O CKiIagaloThes (1 mpeacTaBiieHi) 3 0ioyoris, Jikapis, ¢inocodis, IOPUCTIB i
BYEHUX-COLII0JIOTIB.

KimouoBi cioBa: 6ioetnka, 6i0T€XHOIOTII, KOHIIEIis.
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Haxymano /Iu Bepnapno

BUO3TUKA. PUNITOCOPCKOE OBOCHOBAHUE
Tpenmo, Umanus

ABTOp pa3BHMBAeT yueHHE O OMOITHKE C TOYKM 3PEHMs €€ MCIIOJIb30BaHUS B OMOMEAMIIMHCKUX HAyKax,
KacaeTcsl BOIIPOCOB 3TUYHOCTHU KIOHMPOBAHMS, UCIIOIb30BaHUs OMOTEXHOJIOTUH, 00CYyXIaeT ocoOeH-
Hoctu stukn Cokparta, Bkinaa Hummme, Mapkca, ['erens B popmupoBanne atnuecknx xoHuenuuii. I1pen-
JlaraeT opraHu3oBaTh KOMHTETHI 1O 3THKE, COCTABIIEHHbIE (M MpPEJCTaBIICHHbIE) OMOIOTaMM, BpayaMH,

¢unmocodamu, roprcTaMu U YIEHBIMU-COIIMOIOTAMH.
KiroueBble ciioBa: 0M03THKA, OMOTEXHOJIOTUH, KOHIICITIHS.

The term "bioethics" was used, perhaps for the
first time, in 1971, in the title of a book by the on-
cologist V. R. Potter: Bioethics: Bridge for the
Future, to indicate a plan for using biological sci-
ence in order to improve the quality of life.

This term has been ambiguous right from the
beginning, both semantically and philosophically.
On the one hand it indicates some form of reflec-
tion on the values subordinate to life (bios), while
on the other it denotes a meta-moral (ethos) that
evaluates the findings of biology and medicine.
This dual significance derives from the joint use
of the two terms that make it up: "bios" and
"ethos", which, while sometimes expressing a hap-
py synthesis, at others signify a profound contra-
diction. Irrefutable proof of this comes from the
whole set of definitions that have been given to
the word "bioethics", which show that when spec-

ifying the field it covers, emphasis is placed either
on the scientific viewpoint (based on "bios") or on
the ethical viewpoint (based on ethos). In subse-
quent developments of bioethics, this ambiguity
has tended to worsen, making its meaning more
and more confused. Hence the need to find a philo-
sophical basis for it.

Although the meanings that may be given to
the term "bioethics" can differ, the object it refers
to is perfectly clear and distinct: the Auman body,
examined from a point of view that is new and,
in some respects, different from all the preceding
historical points of view. The human body, in fact,
is no longer considered as an organism whole and
indivisible into its constituent parts, but rather as
a set of biological functions whose organs may be
subjected to transformations and adaptations.
Hence both the single organs and the body as a
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whole may undergo changes that will alter its na-
ture. The result of this is that the study of the hu-
man body, from natural as it always was in the past,
has become artificial: artificially, it is possible to
modify human nature. From this new situation arise
the problems concerning the interventions that man
the scientist can make on the human body, problems
that are very important from the ethical, social, le-
gal, religious and economic viewpoints.

After Potter’s book was published in 1971,
bioethics presented itself as a borderline study be-
tween different disciplines. This characteristic was
further confirmed in the Encyclopaedia of Bioeth-
ics, begun in 1972 with the contribution of the
Kennedy Institute of Ethics and published in 1978.
In more recent times, bioethics claims to be a
wide-ranging and independent research project
that brings together biology and medicine on the
one hand and the human sciences such as sociol-
ogy, law, theology and moral philosophy on the
other. Epistemological interest in bioethics is more
and more lively, tending to define the ethical re-
sponsibility of this science.

Disparate fields coexist in the research project
that goes under the name of bioethics. These in-
clude birth control, heredity and genetics, the de-
velopment of neuroscience, pharmacological ex-
periments on man, the voluntary interruption of
pregnancy, artificial insemination, organ trans-
plants, the treatment of patients with terminal ill-
nesses, and cloning.

Ethical, social, legal and religious problems
arise in each of these fields. Any solution put for-
ward is usually confused and contradictory. One
case is emblematic of the situation. At Stanford,
California, in 1971, techniques were prepared for
transferring genetic material into a receptor cell.
When the news became public, the reactions were
negative and very disturbed, because of the fear
that a person’s hereditary make-up could be mod-
ified in this way. These criticisms forced the re-
searchers to organise a convention that was held
in 1974 in Asilomar, in the United States, where
it was decided to suspend research into biotech-
nologies. However, the following year, again at
Asilomar, the suspension was suspended and bio-
technologies were subjected to rigorous control.
This did not calm the waters, though, and two par-
ties were born: those in favour of and those
against biotechnologies. To complicate matters
still further, bans were imposed by the various re-
ligions. Bioethics thus became the battleground on
which different conceptions of the world, of life
and of humankind clashed.

To shed some light on the situation, two fun-
damental questions must be faced:

a) what are the relations between ethics and
biomedical science?

b) what does ethics mean for biomedical sci-
ence?

We have already seen that the term "bioethics"
takes on a dual meaning, depending on whether
one stresses "ethos" or "bios". In the first case, sci-
ence (biology and medicine) is subordinate to eth-
ics, while in the second, ethics is subordinate to
science. Consequently there can be two different
ways of viewing bioethics, one based on "ethos",
in which ethics is independent of science, and one
based on "bios", in which ethics is not independ-
ent but is a derivative of science. This second
viewpoint is an expression of scientism, i.e. a con-
ception that claims to be able to solve all human
and ethical problems through science. Scientism is
closely linked with positivism, from which it de-
rives. Positivism is a philosophical concept that
was born in France in the first half of the 19th cen-
tury and then spread throughout the whole of Eu-
rope. It is characterized by the rejection of meta-
physical speculation, attributing the role of pro-
ducing scientific knowledge to the empirical sci-
ences alone. The task of philosophy is simply to
organize the findings made within the individual
sciences. Ethics is understood as a set of proposi-
tions, devoid of meaning, that merely express ir-
rational emotions. The result is an optimistic view
of human history, which, thanks to the exclusive
merits of science, is the artifice of continuous and
constant civil and social progress.

There are well-founded motives for thinking
that the meaning given by Potter to the term
"bioethics" is precisely this scientistic one, thus
revealing an attitude of blind and absolute faith
in biomedical science. If this is the interpretation
given to Potter’s "bioethics", then the meaning he
wanted to give to the term immediately becomes
perfectly clear. His "ethos" refers to ethics born
from science and completely at the service of sci-
ence.

Is this interpretation of bioethics valid and,
therefore, acceptable? In fact, there are many rea-
sons for rejecting it, all finding justification in the
alternative view based on "ethos".

To clarify this viewpoint, it is first of all nec-
essary to define the concepts of "morals" and "eth-
ics", which generally tend to be regarded as syn-
onyms. Although there is a common basis of
meaning in both of them, it is possible and advis-
able to make a distinction between them.

By "morals", one generally understands a set
of customs and rules belonging to a given culture
and that are recognized as rules of conduct by a
person or by a group.

"Ethics", on the other hand, is understood as a
meta-moral, i.e. a doctrine that is placed beyond
morals, which reflects on moral values and judge-
ments, to which it claims to give a foundation,
leading them to a set of ultimate principles. In the
rest of this paper, when we speak of "ethics" we
shall be referring solely to a theory that provides
a basis and justification for morals.
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It is a commonly held opinion that, in the con-
temporary world, ethical thought is in crisis. Un-
derstanding this crisis is essential if we are to clar-
ify the relationship between "ethos" and "bios"
within bioethics.

In the world in which we live, all reference to
traditional values has disappeared, and we no
longer know what the possible bases of a theory
of ethics might be. Contemporary ethics navigates
in a sea in which the foundations of metaphysics,
ontology and religion have been repudiated. The
old certainties on which an ethical theory could
be based no longer exist.

We live immersed in a nihilism of which Ni-
etzsche, in the nineteenth century, was the unheed-
ed prophet. It is from nihilism, understood gener-
ally as a spiritual phenomenon linked with the
death of God and its suprasensible ideals that the
current crisis of ethics began.

Nihilism is also characterized by the death of
the totalitarian ideologies and grand conceptions:
the thought of the Enlightenment philosophers,
who saw a rational teleology in history; Hegel’s
theory, regarding the formation of the Spirit of the
world; Marxism and its kingdom of ends, in the
sense of a classless society.

Nihilism died in the ideologies that led to the
delegitimisation of ethics, which now finds itself
devoid of those traditional certainties on which is
justification was based.

Is it possible to escape from nihilism? This ques-
tion can be given a positive answer. Nietzsche him-
self, prophet and theorist of nihilism, glimpsed a
possible solution in the "will to power". With re-
gard to ethics, a new foundation is needed. But
what are these new principles needed for, as each
foundation requires a basis without which the
building will not stand. What principles, then, can
the new ethic be based on?

It must be pointed out, to begin with, that the
new ethics are not born from nothing — they ex-
plore new paths drawing on well-defined currents
of thought, without which they could not be put
into effect. The new, therefore, consists in adapt-
ing the old to changed historical conditions. The
problem is, then, to decide which of the existing
currents of ethics should go to make up the foun-
dation of the new ethic.

Our argument is not, however, interested in
founding a general ethic but, rather, an ethic ca-
pable of giving direction in particular to biome-
dical science. One might also wonder if the eth-
ics of science may be valid for these specific sci-
ences. I am convinced that a general ethic of sci-
ence (like that, for example, proposed by Karl
Otto Apel) can grasp only some but not all the
aspects of biomedical science. Consequently, an
ethic for science in general, valid both for logic
and for the natural and social sciences, would
be too weak for biomedical science. Hence this
science requires an ethical basis capable of

grasping its specific nature. In delineating this
specific nature, we shall also find a reply to the
second question posed above: what is ethics for
biomedical science?

The foundation of any ethic cannot disregard the
1deas of Socrates, who identifies the essence of man
with his soul/, defining this as intelligence, or the ca-
pacity to intend and desire good and, therefore, as
the intellectual and moral personality of man. This
new concept of "soul" and therefore of "man" were
to become a reference point for western culture.

Socratic ethics are centred on three fundamen-
tal concepts:

a) autarchy, or the self-sufficiency of reason;

b) self-control, or the control of reason over
sensible impulses;

¢) liberty, or the capacity of reason to impose
itself over man’s animal instincts.

These three concepts show an unlimited faith
in reason and intelligence that qualifies Socratic
ethics as rational. And it is to reason that Socra-
tes reduces everything, even the gods, making
them moral and thus subjecting them, like men, to
respect for rules and moral values. Morality,
therefore, is at the apex of man’s conduct.

Western culture is still characterized by Socrat-
ic ethics, which have found further investigations
and developments in the thought of philosophers
who, from antiquity up to present times, have pro-
posed ethical theories that have usually expressed
particular cultural and social needs. In delineat-
ing ethics for biomedical science, I shall refer to
the essential contribution of Socrates, in confirma-
tion of the continuity between the old and the new
in ethical thought.

What is "the new" on which an ethic for bio-
medical science can be based? To find an answer
to this question, it is sensible to start from the
widespread fear that derives from its technologi-
cal applications. These, in fact, increase man’s
powers enormously, giving him the power to pro-
duce on himself changes that are so radical that
they can compromise his very nature. His experi-
ments and innovations are no longer in a field ex-
traneous to him, like the universe or the physical
world, but his very self. When man feels threat-
ened by science and believes that it can cause him
irreparable damage, then a new ethic is needed,
practical and enlightening, capable not only of
guiding the results of technological applications
but also of tranquillising man about his fate. How,
then, can one conceive the new ethic?

A new ethical theory must be based on the fol-
lowing concepts:

a) autonomy,

b) rationality,

¢) responsibility,

d) realism.

a) Socrates had already declared that ethics,
founded on reason, must be autonomous (autar-
chic). This means that reason is self-sufficient and,
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therefore, capable of regulating itself, without the
intervention of external factors. What, though, are
these external factors? Above all, religion. To
avoid this form of interference, Socrates had al-
ready made the gods themselves subject to mor-
als. In the course of the centuries, many people
have repeated that ethics, by its very nature, is
not religious, because it follows pure reason alone.
This ethical rationalism was taken to its extreme
consequences by Kant, who proposed that "prac-
tical reason", in the sense of the basis of ethics, is
independent of all knowing, religious or specula-
tive though this may be.

Ethics must be independent not only of religion
but also of politics, law and science. If ethics de-
pended on science, it would be scientism and pos-
itivism and, in the framework of the term "bioeth-
ics", the meaning to be given to "ethos" would be
that of ethics not autonomous but dependent on
biology and medicine. Why should ethics be au-
tonomous? The answer will be given below.

b) The foundation of Socratic ethics is ration-
al. Reason, by its nature and in order to be itself,
is self-sufficient. The development of ethical
thought, however, has also been characterized by
non-rational ethical theories, based on will, on pas-
sions, on sentiments. Thus there exists the possi-
bility of founding a new form of ethics not on rea-
son but on will. Which to choose? I believe the
choice must be in favour of reason, for at least one
important motive: through reason one can reach
the universal. A universal ethic, capable of involv-
ing the whole of human society, is the only one
capable of giving a sense of direction to the prob-
lems that are created by the technological appli-
cations of biomedical science, of giving humani-
ty, disorientated and anguished, the necessary
tranquillity to look to its future with trust.

¢) Responsibility descends from autonomy and
rationality. Implicit in Socrates but well defined from
Plato onwards, responsibility means being complete-
ly accountable for one’s actions. Plato writes in
the tenth book of The Republic: "Everyone is re-
sponsible for his own choices! God is innocent and
we are the sole artifices of our destiny, through
the choice we make of how to live our lives".

The concept of "responsibility" that governs clas-
sical ethics is found again in contemporary ethical
thought, though profoundly transformed. Whereas
previously responsibility was based on eternity and
transcendence, now it hangs on time — time that
is not only present or immediate future, but also,
and above all, distant future. Our responsibility
must push out towards a distant future, in order to
preserve the existence of humankind from the per-
ils of the sciences that study the body of man: the
survival of humankind in the future is the result of
this responsibility — a new interpretation of re-
sponsibility that is the merit of H. Jonas.

A responsibility that, to be valid for all, now
and forever, must be founded on reason and uni-

versality and, as we shall see in section d) below,
must also start from a realistic view of matters.

d) Realism means the capacity to accept what
can actually exist, to observe the very conditions
of life and existence as they are, in their painful
and tragic essence. Reality may express itself
through joy, but that is nothing other than the ob-
verse of pain.

In the history of ethical thought, realism is a
theory that has been shared by few philosophers.
It was fostered, in particular, by Schopenhauer
and by Nietzsche. It has been reintroduced with
some determination today precisely to define the
anguish that is born out of the technological ap-
plications of biomedical science.

Let us now recapitulate the four concepts on
which to base a new ethic.

Autonomy defends ethics from external inter-
ference, such as that of religion, politics, law and
science.

Rationality allows it to reach the universal, a
necessary condition for regulating the problems
posed by biomedical science.

Responsibility makes man the arbiter of his choic-
es and obliges him to preserve future humankind.

Realism opens his eyes to the reality of things
as they are, including pain and tragedy.

Returning to the question we have posed a
number of times already: why must ethics be au-
tonomous? The reflections already made have par-
tially answered this question, but it still needs
looking further into.

As I am convinced that Kant’s ethical ration-
alism is a necessary condition for the foundation
of any ethic in the age of science, I shall clarify
one of the cornerstones of his ethical theory. Kant
believed that practical philosophy is not based on
what "is" but on what "ought to be". This means
that ethics, based on practical philosophy, is
formed of a set of rules that are not deduced from
historical, social or scientific data. To use a tech-
nical expression, we shall say that the "ought to
be" (ethics) is not deduced from the "being" (real-
ity). Vice versa, any attempt to deduce the "ought
to be" from the "being" is an error of logic that
leads to scientism and positivism.

The greatest danger for bioethics comes, there-
fore, from scientism, which creates the illusion that
science can solve every kind of human and ethi-
cal problem. Science can certainly solve scientific
problems, but it cannot solve ethical ones, which
belong, as Kant has shown, to another order: that
of what ought to be.

Scientism, the offspring of positivism, came into
a crisis with its progenitor in the second half of the
last century. In the last few years, however, thanks
precisely to the outstanding discoveries made by
biology and medicine in manipulating the human
body, scientism has come back into fashion more
strongly than ever before. Scientists, authorities in
their fields yet with little knowledge of ethics and
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philosophy, cannot resist the temptation to appear
wise and as master of virtue and to assume the
mantle of prerogatives which belong to God.

Bioethics, at this early stage of development,
must avoid two opposing radical threats: scientism
and theologism. Of scientism we have already spo-
ken. With reference to theologism, we specify that
this is a conception which attributes to God rath-
er than to man the capacity to judge and decide
on the results of biomedical science. The reason
therefore lies in the fact that human nature, be-
ing created by God, may not be artificially modi-
fied by man, not even in the name of scientific
progress. The duty of scientists, vice versa, is to
care fore, protect and improve the human body.
Thus, while in scientism it is man who decides, in
theologism it is God. Kant would say, in this mat-
ter, that, in the presence of God, man has no more
to add: if there is a dispute between man and God,
then God, definitively, will always prevail.

Scientism and theologism are the principal
causes determining the ambiguity and contradic-
tions in bioethics. Each claims to represent the
truth and considers the other to be wrong. These
two interpretations cannot, unfortunately, be re-
conciled: either one or the other applies.

Correct development of bioethics would require
overcoming both scientism and theologism. But
how? It would be over simple and banal to think-
ing of excluding their representatives from bioeth-
ics. Even were this desirable, one would have to
establish which authority would hold the power of
exclusion and which authority that of attribution.
It is evident that the problems arising are of such
complexity that they would render the situation
even more obscure and incomprehensible.

Then how to we deal with this difficult situation?
The sole route I see available is to take note of the
existing situation. It is a fact that certain research-
ers in biomedical science have a scientistic and pos-
itivist view, which is proper to their subjectivity and
to their culture. As it is difficult to change their
view, what can and must be done is to separate
their scientific activities from their manner of un-
derstanding theses activities. While the results ob-
tained with their scientific research into the human
body are universally valid, their assessments of
those results remain debatable. To some they are
acceptable and to others no. Thus, if one considers
that their scientist attitude is a obstacle to the de-
velopment of bioethics, it is necessary to move so
that they cannot apply it to influence decisions re-
garding the use of scientific discoveries. As the
privileged forum for the expression of scientism is
that of ethics committees, it is necessary to move
to exclude these scientists therefrom.

The same argument applies to theologism. We
cannot stop theologians and the representatives of
religion from seeing the human body as the result
of divine creation and, thus, from expressing oppo-
sition to the manipulation of human nature. What

we can, on the other hand, and, indeed, must do is
exclude them from the Ethical Committees.

If, within these Committees, there is coexistence
of "scientistic" researchers and theologians, then
conflict and misunderstanding is inevitable with
deleterious effect on bioethics.

The development of bioethics was accompanied
by the formation of Ethical Committees.

These Committees are inspired principally by
the Nuremberg Code of 1947, the Helsinki Dec-
laration of 1964 and the Manila Declaration of
1981. These were born, initially, as spontancous
manifestations inside hospitals and universities.
Subsequently, in the main western countries, Na-
tional Committees were formed. At the same time,
attempts were made to safeguard the rights of the
person from the legal viewpoint too: it was, in
fact, declared that the human body could not be
disposed of (i.e. my body may not be touched
without my consent), it could not be the object of
commerce (there can be no trafficking with regard
to the human body) and it could not be considered
as property.

Everyone agrees on the need to set up these
Ethical Committees. The differences and argu-
ments, however, arise when people begin to talk
about their composition. Who has the right to be
a member? Scientists, philosophers, jurists, theo-
logians? These arguments are the proof of the am-
biguity that exists in regard to how bioethics
should be understood, as I pointed out in the pre-
vious pages.

Some people maintain that scientists should be
members of the Ethical Committees, because they
alone know the best way to apply their discoveries
and resolve the problems that arise from these ap-
plications. The scientistic attitude is evident in this.

Paradoxically, this attitude is the exact opposite
of what happened with positivism. In positivism, in
fact, scientists had the right to carry out research
freely, but were not responsible for the use that oth-
ers made of their research. Now, there is the wish
to make the scientist responsible for this too, giv-
ing him the monopoly not only of scientific research
but also of the ethics that should regulate it. This
scientistic attitude would be a serious peril for un-
derstanding and developing bioethics.

This does not mean that scientists must not be-
come members of the Ethical Committees, but that
they must remain within their fields of competence.
They have undoubted authority in science, but not
in ethics. Ethics is the province of philosophers.

The Ethical Committees, in conclusion, must be
made up of non "scientist" researchers (biologists
and doctors), philosophers (of morals and of sci-
ence), jurists and sociol scientists. Each of these,
however, must exercise his authority solely within
the field in which he is an expert, without intrud-
ing into the fields of the others, and must respect
the others’ opinions even if he does not agree with
them. Only in this way will the Ethical Committee

Ne 12003

39




be able to unravel the tangled web that derives
from experiments on the human body. And give
man tranquillity about his destiny.
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Miscnapoone mosapucmso oioemuxu (MTE), Icnanis

Barato 3po6iieHo B cepl reHETUKHU: CTAJI0 MOMXJIMBUM PO3IIISIIATH ['eH JIIOJUHU, KOIMIOBATH Or0, KOM-
OiHYBaTH TOIO, ajle MUHE Yac, i BiH CTaHe OLTBIN «IOMAIIHIM», TOOTO JIIOJMHA 3MOXKE caMa KepyBaTH
HUM 1 3100yBaTH Bill HHOI'O KOPHCTb.

Merta 1 3aBaHHS 0I0€TUKM — 3POOUTH MOKJIMBHUM CIIBICHYBAaHHS HAyKOBOTO 1 TEXHIYHOTO IpPOrpecy
3 JKUTTSIM, PO3B’I3aTH MPOOJIEMH, SIKI BUHHKAIOTh MIXK CYCITIJIBCTBOM Ta IHIMBIAYYMOM, IIPUPOJIOIO 1
TEXHIYHUM 00JIaHaHHAM. BioeTHka € CIIONyYHOO0 JTAHKOK MK MMM JBOMa CBITAMH i, 10 HAWBaXK/IU-
Billle, JOIIOMArae 3arno0irTu HACWJIbCTBY HaJl IPUPOJIOIO 1 IIOAMHOIO. 3rijHo 3 ii nmocrynaramu, HeOOXi-
HO BpPaxoBYBaTH IHTepecHu 000X CTOPIH, SIK 3 TOUKH 30pPy €KOHOMIKH, HAYKH 1 TEXHIKH, Tak i 3 OOKY
HABKOJIMIIHBOTO CBITY, MPUPOIU; HEOOXITHO MPUITH A0 TAKOTO CTaHY, KOJIM BOHHU MOYHYTH JISITH rap-
MOHIUHO. CIO/IM K BKJIIOUAIOTHCS i IHTEPECH JIIOJJUHH, SIKa HEPO3PUBHO IOB’s3aHa 3 yciMa chepaMu KUTTSL.
KurouoBi ciioBa: 6ioeTHKa, HABKOJIMIIHE CePeIOBHILE, TEXHIYHUI ITporpec.
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Mapueio IManaumnoc

BUOSTUYECKAS KYJIBTYPA

Mesicoynapoonoe obuecmeo ouosmuxu (MOF ), Henanus

MHoroe caenaHo B 00JaCTH T€HETHKH: CTAlI0 BO3MOXHBIM PACCMATPUBATH I'EH YEOBEKA, KONMHUPOBATH
€ro, KOMOMHMPOBATH U MHOTOE JIPYroe, HO NMPOMIET BpeMs, U OH CTAHET OoJIee «IOMALIHUM», T. €. Yello-
BEK CMOJKET CaM yNPABISATh UM U U3BJIEKATh U3 HETO IOJIb3Y.

Llenp n 3amaua OMOITHKU — C/IENATH BOBMOXHBIM COCYLIECTBOBAHME HAYYHOTO U TEXHUYECKOTO IMPO-
rpecca ¢ JXU3HBIO, Pa3peLIUTh MPOOIEMbl, BOSHUKAIOIINE MEX/Iy OOLIEeCTBOM U MHIMBUAYYMOM, IMPHUPO-
IO ¥ TeXHMUYECKUM 00OpynoBaHHeM. buosTHKa sBIISETCS CBA3YIOUIMM 3BEHOM MEXIY 3TUMH ABYMS MHU-
paMu M, 4YTO caMO€ Ba)kKHOE, IOMOTAeT IPeJOTBPATUTh HACUINE HAJ NPUPOAOH U yenoBekoM. COracHO
ee IOoCTyIaTaM, He0OXOIMMO YYUTBIBATh HHTEPEChl 00ENX CTOPOH, KAK C TOYKU 3PEHUSI 9KOHOMMKH, Ha-
YKI U TEXHHMKH, TaK M CO CTOPOHBI OKPY’KAIOIIEro MHUpPaA, PUPOABI; HEOOXOIUMO HPUITH K TAKOMY
COCTOSIHHIO, KOTId OHU HAYHYT JeUCTBOBATh rapMOHNYHO. CIo/ia jKe BKIIFOUAIOTCS M MHTEPECHI YeIOBEKa,
KOTOPBII HEPa3phIBHO CBS3aH CO BCeMU chepaMM KU3HHU.

KimroueBnle ciroBa: 6103THKA, OKpYXKaIOIIas cpejla, TEXHUUECKHii Imporpecc.

Biotechnologies

We are entering the XXI century with an ex-
ceptional baggage of knowledge, techniques, prod-
ucts, applications and research lines related to bio-
technology.

"Modern biotechnology" is gradually taking
shape at a very fast pace ever since Watson and

Crick first described the double helix structure od
DNA in 1953 and the genetic dogma "one gene
equals one protein" (now reviewed) was formulat-
ed. Twenty five years ago advances in molecular
biology gave way to the "New Genetics" (Nath-
ans) and set the scenario in a more significant con-
text, in particular advances in genetic or molecu-
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