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Summary: Stem cells and their therapeutic use present many questions associated with ethical problems in medicine. There
is great effort on the part of physicians to help millions of patients while there are ethical problems with the use of new
methods and technologies and all of these are affected by economic and political influences. How will the current gene-
ration deal with these problems? Medicine, in this begard, is experiencing a stormy evolution of human culture in the re-
lationships between disease, patient and doctor. Philosophy approaches the same juncture of human culture, but seemingly
from the other side. Both disciplines are facing a great problem: How to unite the content of current human morality and
the desire for health? Both philosophers and physicians perceive this deficit in human culture as it does not provide im-
mediately usable normatives, which the living generation of healthy and ill is waiting for. It may be said that medicine, as
many times before, has reached a stage where it cannot rely only on the proved axiologic values from the past, ethical nor-
matives or cultivated moral sense of its subjects. Medicine has no other alternative than to take an active part in resolu-
tion of interdisciplinary problems originating from philosophic-biologic or philosophic-medical inquiries of axiologic,
ethical, and moral issues. Our paper indicates some ways of the search in forming ethical principles of the stem-cell the-
rapy from the view of biologists and physicians. New ways are recommended in theoretical-methodological interdiscipli-
nary research, especially, in theoretical and experimental biology, and theoretical and clinical medicine, as well as
philosophy. In this paper important ethical problems are pointed out in order to find answers to some key problems con-

nected with cell therapy and the use of stem cells.
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Introduction

The common denominator of many philosophic ap-
proaches to the problem of human embryos used in medi-
cine is the problem of “whether it is of full human value,
deserving respect as a human being* or not. Whether an
embryo has a definite identity in which it may start its own
coordinated gradual development or is only a cluster of
cells. If integrity or holistic properties of cells in an early
embryo are considered, they are in fact not only the cluster
of pre-embryonic structural parts but a sum of cells. They
have their own inherently encoded evolution which is not ri-
gorously predetermined. In other words, the autointegrity
of evolution and the proportionally predetermined evolu-
tion of an embryo do not make it a “living thing* able of
independent existence. A human foetus since the first mo-
ment of existence goes through many qualitative (externally
or internally determined) transformations before becoming
a definitive human entity (38).

Animal embryos created for research purposes should
be legally and organisationally secured so they cannot be
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mistaken for therapeutic cloning (2, 3, 39). Probably, a se-
mantic distinction may be helpful expressing a partial use
of embryo (“part-embryo-cloning” or “regenerative part-em-
bryo medicin“) (34) if the term therapeutic cloning, which
reminds one of the effort to make an embryo an evolutio-
nary and full-value unit is not already left (11).

The main interest is not in the embryo itself. Humans,
during their lifespan, are able to produce huge amounts of
embryo. Actually, a surplus of eggs plus surplus of sperm
give a certain surplus of embryos and only a few reach the
final stage. This biological over-supply is understandable as
is the reason to use this surplus for treatment and research
for the benefit of the sick. Medicine has been ever present
since the dawn of man and the Hippocratic oath was created
for the respect of the sick. The evolution of man and his so-
ciety cannot be stopped, just as new therapeutic discoveries
cannot be. Generally speaking,*“‘the value* of birth, life and
death is higher than that of surplus embryos. This is con-
firmed by axiology of evolutionary ontology Therefore, the
question is how to find ethical normatives in cultural socie-
ty? Surely, “the value* of something or somebody has dif-
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ferent aspects, and here is the origin of one of the main pro-
blems: The value as a normative dimension in cultural so-
ciety is related to both the individual and the whole society
(12, 33).

Stem cells and ,,untouchability“
of human life

Mankind is at the forefront of evolution and directly af-
fects his own fate. But can mankind interfere in this evolu-
tion (or evolution within him) so as to change the rules, to
change spontaneous mechanisms of functioning? Such un-
compromising fomulations present philosophy, ethics, poli-
tics, law, and particularly medical research and therapy
with the dilemma of whether or not to use stem cells in cel-
lular therapy. Mankind has made substantial progress in the
sciences and therapies, and traditional emotive alternatives
and historical examples give no ethical answers any more.
This situation is quite new, and for scientific methodology
exceptionally demanding. To date, neither philosophy, on-
tology and neoethics, nor theoretical concepts in biology
and medicine are able to solve this situation (48). Bio-
medical experimental studies in the field of stem cells and
newly discovered possibilities of their use have gotten ahead
of standard ethical and clinical recommendations. Stem
cells with their contents are directed at the bioevolutionary
base of human existence. And here is the origin of the im-
portant question reaching far beyond the frame of stem
cells: How are laws and principles in physics, biology and
medicine linked up with human existence (36)?

The branch of medicine named regenerative medicine
includes cell therapy and also therapeutic cloning (22).
Biologic models and evolutionary potentials are used to in-
vestigate and verify methods of embryogenesis or other evo-
lutionary phases immediately followed by other phases of
the developing organism (27).

The aim is to get a certain insight into the specific cau-
sality of formation and growth of tissue structures which
may lead to the development of their substitutions for tissue
repair and, ultimately, for the patients‘ benefit (52). To that
purpose, stem cells obtained by different methods are used.
It is the opportunity to study some aspects of the behaviour
of cell systems (41). These cells may be considered an in-
termediate stage of tissue differentiation in the time be-
tween fertilization and birth. In the cell therapy, after their
application, some of these cells are “used” to form specific
tissues and some remain unchanged in the organism as if
“asleep” (“‘evolutionary sleep of an organism*“). Although
all connections of their development, maintenance and use
in the organism are yet unknown to modern medicine, the
progress of knowledge is undisputable. Namely, stem cells
were tested in haematopoiesis, myogenesis and, what is
more, without the risk of negative immune responses (17).
There are no real objections to this part of the problem.
The real problem is the final use of stem cells with regard
to the patient’s benefit. Nevertheless, among laymen and
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the scientific public, questions and worries about justifica-
tion of using certain resources and certain methods of stem
cell acquisitions are increasing. Here, the plasticity of stem
cells may have a decisive role in their possible therapeutic
use (14, 15, 47).

Mostly negative reactions occur in cases with embryos
containing stem cells with the greatest potential of plastici-
ty (34, 38, 43, 51). In other words, it is not the question
whether our intervention into the evolution, even scientifi-
cally justified, should be done, but the important question
is why? Who would get the benefit, or what is the goal?
Such interventions have been made by humans since their
very existence and usually unintentionally. Now it is about
how people would tolerate stem cell acquisition for thera-
peutic purposes or would they prefer less effective and to
date less investigated resources without the slightest inten-
tion to clone an entite person.

Embryonic stem cells are acquired by several means.
The most frequent is the use of “surplus‘ embryos after as-
sisted fertilization (20). Eventual voluntary donorship of
eggs and sperm is at the beginning, as well as creation of
embryos determined for differential clonal yield. There are
also single approaches trying to use oocytes of other animal
species for production of human cells (19). Another pos-
sible way to acquire embryonic cells may be isolation of hu-
man gamets directly from hES (human embryonal stem
cell) cell cultures (8, 26).

Anti-abortionists refuse such methods, even if the donor-
ship is voluntary on one hand and therapeutic useful on the
other (research needs are not recognized). This situation is
the result of different cultural traditions where ontogenesis
interruption of already fertilized foetus is considered un-
suitable (31).

Such ethical judgements are understandable in cases
when the only intention is to produce a child. Nevertheless,
despite the complexity of evolution and human culture, the
breach of this principle is known. In many countries over
the world artificial interruption of pregnancy is legal just in
order to maintain the mother’s health and quality of her life
or to fulfil the parents’ wish to bear and breed a child ac-
cording to their ideas of its well-being (27).

The situation of embryonic stem cell collection is quite
different: one thing is the chance to improve therapeutical-
ly the quality of life of a living sick human being, another is
voluntary intentional activity of donors of embryos and me-
dical teams (from fertilization to removal, use of its stem
cells and destruction). There is no intention to interrupt
having a child but to realize the intention to help an ill hu-
man being by ways currently available in medicine. This
should be scientifically and ethically justifiable. The pro-
blem is to produce embryos for therapeutic intervention
aimed at the benefit of the existing life, not for inception of
new life. Another problem with the use of embryonic cells
is the counter argument that this foetus did not evolve by
a natural way but by another method such as the technolo-
gy of cloning. That is a much broader ethical problem than



the natural way of fertilization and development of the em-
bryo. There are also other unresolved issues we must not
forget: organ transplantations or several ethical problems
that medicine has had to solve (13). By answering them we
may find some other ethical solutions (such as the relation
of donor-recipient in allogeneic bone marrow transplanta-
tion) or their possible adaptations for use in the cell thera-
py.

The use of adult stem cells offers a certain “bio-ethical*
solution. Stem cells, obtained from adult differentiated tis-
sues, have lower potential for plasticity and therefore for
therapeutics. On the other hand, they are more easily ac-
quired and carry substantially lower risks after transplanta-
tion. Autologous transplantation is possible (15).

Currently, in order to maintain the necessary level of
cell plasticity, there is no method to separate the adult stem
cell system and embryonic stem cell system and their pro-
ducts. But this situation is only temporary and solves only
a part of the problem of stem cell source. Other necessary
steps (induction of plasticity in tissue specific stem cells,
such as neural stem cells) require, among other things, further
partial methodic instructions, some of which were elabo-
rated under our laboratory conditions (17, 35).

The problem of parents and their rights or the rights of
society is another problem for anti-abortionists. What nor-
matives must the parents’ decision making have and what is
their right to the supreme control of foetuses they have pro-
duced? In natural situations, it is the “credit” of parents
and the process is in accordance with the bio-evolutionary
nature of the mother to carry her child. Realisation of as-
sisted artificial fertilization shifts this question. Usually, the
reason is the mother’s right to decide, to have the last word,
whether she wants the baby. This is established in legal and
liberal amendments (permitting abortions with medical as-
sistance in certain defined social circumstances). Contrary
to this, the rights of an unborn child are sometimes pointed
out even if this is the foetus that has the chance to become
a healthy born child. These rights are covered by different
restrictive laws in legal systems (fully or partially forbidding
abortions, with exceptions of incest, rape etc.). The real
impact of this legislation is an increase of illegal abortions,
difficulties in obtaining legal abortions, but there is no com-
plete stop to all abortions. These abortions are performed
probably from deeper social motives than the law reflects.
Optionally, the rights of fathers are discussed connected
with their views on abortions. The question of the rights of
the society, namely, of human culture, is lacking. The cul-
ture of society does not occur automatically but through hu-
man endeavour and mostly is realised in millions of partial
and particular interests of people (15, 34).

To protect the development of a population or popula-
tions is another topic for discussion. A possible objection
or counter argument may be that regenerative medicine is
not about ‘embryos‘ as such but about therapy of patients
treated by medical means. Both evolution of new human
beings and new methods to treat diseases (or maintain

health) belong to the domain of protection and support of
health. Human culture itself associated with medicine is
subject to further intensive evolution. In other words, the
therapeutic use of one embryo may not be a great loss for
the living human population, but from the patients’ view
may even be considered a success (15, 23).

Another problem from the aspect of both bio-evolution
and human culture is the surplus of gametes. A female orga-
nism produces hundreds of eggs during her natural lifetime,
and most of them are not used. This natural abundance and
natural “waste‘ is quite often seen in nature. A male orga-
nism produces millions of sperm during his normal deve-
lopment and only one is needed for the development of
a new individual. This “abundance® has been present long
before man was able to raise this ethically important ques-
tion. Now, medicine faces the issue of whether to use this
natural abundance in treatment of diseases and thereby
support the quality of life. However, the question is whether
to use ways that have developed during the evolution pro-
cess or ways associated with new scientific knowledge.
These ways together present a new view on evolution of
man and society (15, 32).

Financial support and private or state control of re-
search also present a problem that is theoretically impor-
tant, politically, legally, socially and medically: state control
over research funding or control by private investor. How to
estimate what is more advantageous? There is one example
from history showing the situation with control and funding
of chain reaction leading to atomic bomb development.
This research was state funded and controlled. Private re-
search not controlled by state and the public may bring
publicly uncontrolable results. In formal logic this assump-
tion is not explictly true. It is not only about the amount of
funds. We will focus on the importance of consequences
measurable by the range of utilization of embryonic “yields*
in regenerative medicine. At the moment it is apparent that
the quality of medicine and quality of treatment cannot be
decided by market forces or by social demand with the most
noble motives. Throughout history, tax and legal systems
have developed ensuring public control of activities which
are to be funded and controlled by evolving society as
a whole (18, 29, 30, 46).

Stem cell and an emipirical view
on ethical rules, research and therapy

An alternative to harvesting stem cells in different stages
of evolving tissues from human organism (for medical re-
search and therapy) brings unequal conditions of their uti-
lization from the viewpoint of biology, medical therapy,
organization, funds, and not least, ethics (3, 32, 46). Despite
ethical committees being established for problems of bio-
medical research in general, more and more problems, un-
derstandably, accumulate around questions of using human
embryos. The desire to have children, even for people with
limited fertility, is a strong motive in all generations and all
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human subcultures. Nevertheless, the finding of in vitro as-
sisted fertilization technique brought also certain “side-
effects, among others, acquisition of embryos for other
therapeutic purposes. That is probably why today the prin-
cipal goal is to determine, unify, observe and control strict
regulations on manipulation with the socalled “laboratory
embryos‘‘ in the research and medicine (9, 18, 30, 46).

Stem cell biology and cell therapy, apparently, are co-
ming to age and raise new hopes as well as probléme, some
of which we would like to illustrate, for example on myo-
cardial infraction (15, 17). Myocardial infraction is a disea-
se leading to the loss of tissue and impairment of heart
perfomance. Residual cardiomyocytes are not able to re-
constitute the necrotic tissue and heart function gets worse
with time. According to some theories, distant stem cells
activate damage to the target organ, migrate to the injured
site and undergo there alternative differentiation. The idea
to regenerate the damaged heart tissue by addition of cells
is not new, but to find cells able to fulfil this task is difficult.
The idea to use bone marrow stem cells for heart regenera-
tion is particularly attractive. Harvesting of cells from bone
marrow in adults is easy and routine and does not present
any ethical problems connected with the use of embryonic
and foetal tissue (17). The therapy with cells from the pa-
tient’s own bone marrow eliminates the fear of tissue re-
jection (a great problem with cells from another donor).
Critically evaluating clinical studies on cell therapy of myo-
cardial infraction Publisher to date, we have to realize that
it will not be easy to find a cell population or cytokine cas-
cade which would enable us to better utilize the possibilities
that cell therapy offers. The results of studies are different
in both clinical and biological aspects. The number of pa-
tients is small and application of cell (myocardial injection
or intracoronary infusion) is also different and the trans-
plant itself is different (either bone marrow cells, mus-
cleobtained myoblasts or separated progenitor cells).
Howeyver, the most important problem has not been solved
yet: what are the condition to accept this method. Many ex-
periments will be needed before it becomes an important
part of the stem cell therapy (15).

These therapeutic procedures can be carried out only
under clear ethical conditions, with addition a ethical re-
quirements of a given country or subculture. Scientists and
politicians may create a necessary and useful climate for
the research of human embryos. Namely, for collection of
embryonic stem cells (such as biopsy of 1 cell from the em-
bryo at the stage of 4-8 cells, etc.), allowing for the rest of
the embryo to be destroyed after this procedure (as it can-
not be used for assisted fertilization). In the world, poten-
tial scientific and public (moral) agreement with this
procedure is ever increasing, especially, in connection with
the development of promising effective therapies of insidi-
ous and previously untreatable diseases in children and
adults. It is surprising how ineffective the support of this
type of bio-medical research is by many governments. This
has caused certain indecision and blocking of government
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funds in several such programs (7, 9). Much American re-
search speaks about the restraint placed upon stem cell re-
search of pushing it beyond standard economic conditions
(1, 6, 10, 24, 28, 45).

Political and economic stress concerning stem cell re-
search and the search for alternate ways of harvesting
either from adult human tissues (27, 44, 53) or from em-
bryonic tissues (25, 50) creates very unstable situations
(21). Moral principles of scientists, physicians and politi-
cians are exposed to heavy pressure. Millions of patients
with diabetes mellitus, degenerative diseases of the ner-
vous system and brain, tissues and other diseases stand in
front of hospital gates waiting for help. Suitable therapies,
however, are still at the research stage. This pressure crea-
tes a great social pressure also in cultural society and may
lead to non objective (illusory) conclusions and exagge-
rated euphoria associated with some experimenal results,
such as when hES cells are transplanted to an experimen-
tal animal or when cultured in vitro in a suitable medium
may differentiate into three germinal layers (49) and so be-
come an unlimited source for cellular therapy. These and
other results have met with a huge public response in both
scientific and political circles. Very promising ideas of pre-
sumed applications have been formulated, opening new
ways for treatment of serious diseases (51). However, ex-
periments on animal models showed that therapeutic use
of stem cells may have its own risks, such as the develop-
ment of cancer leading to formation of teratomas (14, 25).
We must not underestimate these risks. For that purpose it
would be necessary to prepare lines of secondary speciali-
zed cells according to actual need, which would be quite
time-consuming. Even if these obstacles are overcome, it
would not be easy to acquire compatible stem-cell lines and
to avoid one of the greatest threats of transplantations, im-
mune rejection, especially if other interventions would be
needed to control immune incompatibility. The expe-
riments with adult stem cells harvested from individuals
showed that cells which may be thought to be stem cells
are, fortunately, present in many fully differentiated tis-
sues, but they can evolve only into fully functioning cells of
the same tissue. Their reprogramming was not taken into
account. Recently, it has been shown that multipotent stem
cells exist in various human tissues. This is true for bone
marrow, brain, mesenchymal tissues or umbilical cord blood
(7, 14, 37, 40). So, would adult stem cells used in cell the-
rapy help to solve ethical problems associated with this
method of therapy? Earlier, we called attention to the fact
that outwardly these two methods differ because we can
use autologous adult stem cells versus embryonic stem
cells. On the outside, it is a good compromise and it seems
that our ethical problem has been solved, but only till that
time when all we need as “a minimum® is a multipotent
stem cell (4). This is the moment where our vision of an
ethical solution is fades out, because embryonic stem cell
systems and adult stem cell systems are not in opposition
but are closely related.



The questions of the methodologic use
of Hippocratic oath

Thinking of the above mentioned problems, we cannot
omit the Hippocratic oath and its methodologic explana-
tions. Not only that it is used till this day but for its theore-
tic and methodologic content determining medical and
biological research.

The Hippocratic oath explicitly prompts a physician to
treat in accordance with his conscience and knowledge to
the advantage and benefit of a patient. The progress of me-
dical knowledge cannot be stopped. It is possible to state
that medicine belongs to the branches of human activities
where incessant innovations in research, therapy, techno-
logy and methodology are always going on. The patient’s
benefit according to Hippokrates is all equipment and me-
dicament applications up to the last encouraging smile.
This all belongs to good medicine.

Research is the most delicate problem in investigating
the methodology of the Hippocratic legacy. Research, in his
time, cannot be compared with present level in both theory
and equipment. Hippocrates did not speak about scientific
empiricism, about experiments on biological models, but
the conception of rational medicine cannot be excluded
from his methodological legacy. Progress in medicine has
gotten so far that scientific empiricism at the level of phy-
sician - researcher - patient is no more sufficient.

Medical research has reached the phase where, for
example, a new method is tested and verified on the patient.
That is why current discoveries go to the very base of hu-
man life, such as cloning (22, 23, 42, 49), and may have
a great impact on the existence of man and society. These
new possibilities heighten our feeling of respect for our
existence. Our life, after all, is fragile and our existence, not
endless.

The human embryo of a few hours or few days can be
considered a specific multicellular formation of which an
entite person may develop. However, the question of whether
a surplus embryo produced in vitro dies unnecessarily still
persists. If it serves for the benefit of the present generation
and even future ones, perhaps Hippocrates would agree
with continued research. There is the question of his words
about the ban of giving medicine to a woman to induce
abortion. Certainly, it is not the ban of experiments with
surplus research embryos. Today‘s medicine indicates abor-
tions when the mother’s health is endangered and in other
circumstances. Hippocrates himself does not solve the case
of “research embryos.“ Perhaps only with a more con-
servative explanation of his text we would find refusal of
the death of an embryo in any circumstance. But are we to-
day interested in a rigorous explication of an archaic text?
Certainly, not. We are interested in the real benefit of the
patient treated with today’s available means. With creative
interpretation and progress in medicine, with concern for
current and future ill human populations, the interpretation
of Hippocratic principles must be more flexible, not that it

would be a direct normative deontologic guidance, catego-
rical imperative or denial. What directions shall we take in
our search for ethical principles in modern medicine?
Current ethics is not a discipline of just a “post factum*
principle. It is an ever-increasing theoretic and prognostic
discipline and without this claim of recognition it might
end up being just part of history. It is good that it faces new
and previously unknown problems the solution of which is
sought in advance, maybe at the price of millions of expri-
ments being be done to show that this is not the way to
success. An ethical ban is not the result of a verified expe-
rimental error. There is no discovery without innovation
and no benefit without courage. There, where we do no
harm to a human being, Hippocrates may say: “Let us act,
investigate and apply for the benefit of our patients and for
prevention of disease as long as mankind is alive.“ Ac-
cording to the logic of evolution it is certain that we would
not be the last species surviving others.

Initiated people are well aware that it cannot be a “solo
run on a short track® of individual subjects or individual
branches of human activities. At the present level of scien-
tific reflection, neither philosophy nor medicine are able to
create really usable axiology and ethics of their own with
only their phenomenologic insight, experience or intuition.
As both philosophical and medical ethics cannot be basi-
cally experimenting disciplines, there is no other way than
to start again and again on new and yet unknown theoretic
and methodologic interdisciplinary studies.
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