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Therapeutic perspectives of human embryonic stem cell research

versus the moral status of a human embryo — does one have
to be compromised for the other?
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Summary. Stem cells are unspecialized cells able to divide and produce copies of themselves
and having the potential to differentiate, i.e. to produce other cell types in the body. Because of
the latter ability, the scientists investigate their possible use in regenerative medicine. Especially
embryonic stem cells have huge therapeutic potential because they can give rise to every cell
type in the body as compared to stem cells from certain adult tissues which can only differentiate
into a limited range of cell types. For this reason scientists stress the importance of embryonic
stem cell research. However, this research raises sensitive ethical and religious arguments, which
are balanced against possible great benefit of such research for the patients suffering from so far
incurable diseases. The objective of this literature review is to present the main arguments in
favor and against human embryonic stem cell research. Since the sensitivity of the latter issue to
a large extent stems from the position of predominant religions in a given society, the positions of

the main religions regarding embryo research are also presented.
Conclusion. There is no consensus regarding ethical aspects of human embryonic stem cell
research. The article presents both the arguments supporting human embryonic stem cell research

and the arguments opposing it.

Introduction

With the discoveries of methods of isolation and
differentiation of human embryonic stem cells (1, 2)
and the derivation of embryonic stem cell lines from
human blastocysts! (4), the ethical aspects of such
research became very much debated among scientists
as well as ethicists and lawyers. What is ethically at
issue with embryo research where the fertilized egg
has to be destroyed? What moral status does the hu-
man embryo have?

Since the sensitivity of the issue to a large extent
stems from the position regarding embryo research
of predominant religions, what is the opinion on em-
bryonic stem cell research in the major religions of the
world? Trying to answer these questions, the arguments
against are to be balanced against the great expecta-
tion that embryo research will possibly lead to cures
for many diseases. However, is this really the case? If
yes, which policy should be chosen to satisfy both the
need for the cure of serious human diseases and pay-
ing respect to a human embryo? All these are the ac-
tual questions where no unanimous position is found.

! Fertilized human eggs at their 5"~7" day of their development.
At that stage such embryos contain only 100-200 cells (3).

The importance of this article is that it presents
different positions found in the literature regarding
all the above-mentioned questions and lists both the
arguments in favor and against embryonic stem cell
research. The aim of the author is not to take sides by
arguing for or against certain opinion, but rather to
provide as far as possible an objective picture of dif-
ferent arguments and counter-arguments existing in
recent literature, and to leave it for the reader to make
up his/her mind on the issue.

What is ethically at issue with embryo research

where the fertilized egg has to be destroyed?

Some scientists in the international scientific com-
munity believe that stem cell research will lead to stem
cell-based therapies only if scientists can derive new
human embryonic stem cell lines. Embryonic stem
cells are needed, since their ability to live indefinitely
in tissue culture and the wide range of cell types to
which they give rise make them unique. However, with
the currently known techniques, fertilized human eggs
at the pre-implantation (blastocyst) stage must be
destroyed in order to produce new stem cell lines. Ho-
wever, the moral status of the embryos used to derive
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these stem cell lines is debatable (3). Therefore, em-
bryonic stem cell research poses a moral problem, as
it brings into tension two fundamental moral principles
that we highly value: the duty to prevent or alleviate
suffering, and the duty to respect the value of human
life. The harvesting of human embryonic stem cells
violates this second duty as it results in the destruction
of a possible human life. Both principles cannot simul-
taneously be respected in the case of embryonic stem
cell research. The question then is which principle
ought to be given precedence in this conflict situation.
Should we give more weight to the first, and permit
destructive embryonic stem cell research because of
its potential benefits? Or should we give more weight
to the second, and prohibit destructive embryonic re-
search because it violates respect for the value of the
embryo as the very beginning of a possible human
life (5)? It must be mentioned, however, that there is
an opinion that this conflict could be resolved if we
assume that stem cells are obtained from destroyed
blastocyst. For this purpose, however, the criteria of
the end of the life of a blastocyst must be defined.

Although there is general consensus on when life
ends (brain death is considered as the condition for
the end of life), the criteria for determining the death
of the developing human before the start of neural
development have not been formulated. However, it
is known from the practice of in vitro fertilization
techniques that many embryos generated for the
purpose of in vitro fertilization are found to be non-
viable and, therefore, dead as organisms. If this is so,
the ethical framework currently used for obtaining
essential tissues and organs for transplantation from
deceased adults and children could be extended to
cover obtaining stem cells from dead human embryos.
For a developed human organism, brain death marks
the irreversible loss of the capacity for all ongoing
and integrated organic functioning. For a 4 or 8-cell
human embryo the capacity defining its life is
continued and integrated cellular division, growth, and
differentiation. Therefore, an embryo that has irrever-
sibly lost this capacity, even when its individual cells
are alive, can be considered dead as an organism and
this irreversible cession of cell division rather than
the death of each and every cell can be considered as
the appropriate measure of the embryo’s death. If the
donation of embryonic cells from embryos which are
no longer alive as organisms could be considered as
analogous to the donation of essential organs from
cadavers, we could accept the use of such cells for
research purposes (6).

Despite the debates over the criteria of the death

of an embryo and its moral status, there is at least one
area of ethical agreement regarding embryonic stem
cell research — the aim of stem cell research (to cure
diseases and relieve suffering) is universally recogni-
zed as a good aim (7).

What moral status does the human

embryo have?

The moral status that the human embryo is given
varies. Three different main positions with variations
can be separated.

Having full moral status after fertilization

of the egg

This point of view can be divided into two: consi-
dering embryos worthy of protection simply because
they are human or considering them as potential
persons. Philosophers differ on this question. Whereas
many philosophers, particularly utilitarians, do not
consider a fertilized human egg before implantation
to satisfy the criteria of personhood, others take a dif-
ferent view. However, the criteria of personhood are
notoriously unclear.
o Fertilized eggs as worthy of protection simply be-
cause they are human

Argument. There is no non-arbitrary point, a mo-
rally significant dividing line in the continuum of phy-
sical growth between an embryo and a developed hu-
man. Since a developmental point at which person-
hood is acquired cannot be pointed out, individuals
are counted as human beings at their embryonic stage
as well as their fully developed stage (5). If our lives
are worthy of respect simply because we are human,
it would be a mistake to think that at some younger
age or earlier stage of development (e.g. when we
began our lives as fertilized eggs) we were not worthy
of respect (8). Therefore, if we do not accept fertili-
zation as a morally decisive moment from which full
protection should be guaranteed, there is no other si-
milarly decisive moment. If one permits to destroy
fertilized eggs or pre-implantation stage embryos, then
why not fetuses, and if fetuses, then why not newborns,
and if newborns, then why not every human being
missing certain cognitive capacities (9). Human emb-
ryos differ from other human beings not in what they
are, but in their stage of development. A human emb-
ryo is a human being in the embryonic stage, just as
an infant or an adolescent is a human being in the
infant or adolescent stage (10). However, very few, if
any, hold this view that pre-implantation stage emb-
ryos deserve the same level of respect and protection
as human beings just because they are human.
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Counter-argument. Even if it is not possible to
point to an exact dividing line in human development
at which personhood is acquired, it may be argued
that whenever the transition occurs, early pre-implan-
tation stage embryos do not have the psychological,
physiological, emotional or intellectual properties that
we associate with personhood (5). It, therefore, follows
that if human embryo does not fulfill the criteria for
personhood, it does not have any interests to be
protected and thus may be used instrumentally for the
benefit of those who are persons (11). The fact that
every person began life as an embryo does not prove
that embryos are persons either. For example, although
every oak tree was once an acorn, it does not mean
that acorns are oak trees or that we should treat the
loss of an acorn as the same kind of loss as the death
of an oak tree (8). There is an opinion that instead of
the end of the process of fertilization of the egg, a
human embryo becomes worthy of protection at
around day 14 after the fertilization. There are several
reasons for this opinion:
o [t may be argued that it is the implantation of the
blastocyst in the uterine wall that is the best landmark
for the definition of human life. Indeed, this is the
first stage at which the individual is defined because
the embryo is past the stage in which it can split to
form twins (3). The end of the possibility of twinning
is around day 14 after fertilization. Before this time, a
researcher in a laboratory could divide a four-cell
embryo into four embryos and, on the other hand, fuse
four early embryos into one. It is only after twinning
is not possible any more, when the life of one indi-
vidual starts as a recognizable one (9).
o [t may also be argued that it is the formation of the
nervous system that is the landmark for the definition
of life, since this is then that the possibility of sensation
first exists. Up to embryonic day 14, the blastocyst
has no central nervous system and, therefore, cannot
be considered sensate. If we can remove organs from
patients who have been declared brain dead but are
still alive in some sense in order to save the lives of
those who are alive, we can use two hundred-cell
embryos as cell donors at the same moral status as
brain dead individuals (3).
e Embryological studies now show that fertilization
is itself a process (not a “moment”). Therefore, it can
be argued that an embryo in the earliest stages (in-
cluding the blastocyst stage, when stem cells would
be extracted for the purpose of the research) is not
sufficiently individualized to have the moral weight
of personhood (12).
o Embryos as potential persons

Argument. Although embryos do not currently
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exhibit the properties of personhood, they will, if
allowed to develop and fulfill their potential. Since
embryos are potential persons, they ought to be ac-
corded the moral respect and dignity that personhood
requires. For example, we still treat unconscious
individuals as persons even though they are not able
to exercise the properties of personhood in their
present state. But we know that these people will be
able to when they become conscious again (5).

Counter-argument. The embryo in itself cannot de-
velop into a child without being transferred to a wo-
man’s uterus. It needs external aid to enable its deve-
lopment and hence it does not have an active potentia-
lity to develop into a human being without help (13).
Even with the external aid provided, the probability
that embryos used for in vitro fertilization will develop
into full-term successful births is low. This probability
is also very much context-dependent: e.g. on the
quality of external human intervention, such as trans-
feral to uterus, and on other factors such as whether
the embryo will implant and grow to term or even on
the conditions of giving birth. Thus something that
could potentially become a person should not be mo-
rally regarded as if it actually were a person. Contrary
to the previous statement, the temporarily unconscious
persons already had all the properties of personhood
before falling into unconsciousness and will have them
again when they come out of it (5).

Having a moral status that begins with deserving

protection and increases as the fertilized egg

becomes more human-like

Argument. The main point of the gradual view is
that the moral status and the protection of the embryo
should increase as the fertilized egg becomes more
human-like. There are several reasons for such a
position:
e There are degrees of value of a life depending on
the stage of that life. Consequently, there are degrees
of respect that ought to be shown to that life at those
stages. They can be identified as follows: the implan-
tation after the sixth day, the appearance of the
primitive streak®at the end of the second week, the
viability phase® or even birth itself (14). At different
stages of the end of life we tend to make different
judgments of how great that loss is, depending on the
stage of the lost life. Thus a fertilized egg before im-

2 It is along the primitive streak that the major tissues and organs
of the body differentiate. The appearance of the primitive streak
is referred to as the limit of 14 days, but it may be an ambiguous
and unreliable standard to determine the embryo’s moral status,
since measurements may be inaccurate to within a few days.

3 The viability phase is now considered towards the 24™ week. It
can be argued that the viability phase may change together with
the medical technologies becoming more modern.
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plantation in the uterus could be granted a lesser de-
gree of respect than a human fetus or a born baby (5).
e Thereis a natural embryo loss in pregnancy, where
more than half of all fertilized eggs either fail to
implant or are otherwise lost. Therefore, if natural
process entails the loss of some embryos for every
successful birth, the loss of embryos that occurs in
stem cell research should not worry us either. Those
who view embryos as persons might reply that high
infant mortality would not justify infanticide. But the
way we respond to the natural loss of embryos suggests
that we do not regard this event in the same way as
the death of an infant (8).

Counter-argument. However, there are also several
reasons why human embryos at the very beginning of
their existence should have the same protection as
more developed embryos or fetuses:

o Whatever moral status does the human embryos
have, the life that it lives has a value to the one who
lives this life. We protect a person’s life and interests
not because those interests are valuable from the point
of view of the universe, but because they are important
to the person concerned. Therefore, the life of the
human embryo should be protected because it has a
value to the embryo itself* (5).

e We should be cautious and refrain from destruction
of fertilized eggs even if we are not sure about their
dignity, simply because being uncertain as to whether
a particular organism is a human being, it would be
more reasonable to refrain from destroying it. For
example, a hunter refrains from shooting if he is not
sure whether the particular object at which he is aiming
is a deer or a man® (15).

e Judging the moral status of the embryo from its
age is making arbitrary definitions of who is human.
For example, even if we consider that the appearance
of the primitive streak at day 14 after the fertilization
of the egg is the threshold of when the embryo acquires
moral worthiness, we must still acknowledge that
patients who have lost part of their cortex from a stroke
or Alzheimer’s disease are no less human than they
were before (16).

Having no moral status at all, regarded as organic

material, with a status no different from other body

parts

Argument. Fertilized human eggs are merely parts
of other people’s bodies until they reach a certain auto-

4 This, of course, raises the question on what ground values are
attributed to someone or something, since the fertilized egg has
no interests, no capacity to feel and think.

5 But according to utilitarians you would have to consider also
the potential benefit of those who suffer from incurable diseases
and not focus only on the disputed dignity of the embryo.

nomous or independent developmental stage. Accor-
dingly, they have no independent moral status at all,
and are merely the property of the people from whose
body they came. The only respect due to these blasto-
cysts is the respect that should be shown to other peo-
ple’s property (5). The blastocysts before implantation
cannot be harmed by being destroyed. To be harmed
means to have an interest or interests defeated. For a
being to have an interest, this being must have beliefs,
desires, expectations, aims, and purposes. The nervous
system of such early embryos is not developed enough
for this. Because they are not the subjects of interests,
such early embryos cannot be the subjects of basic
rights that protect interests (5). A pre-implantation
embryo contains potentially all the cells of the human
body, and by conducting research one is not destroying
it, but merely directing it to become certain cells and
not others, since the cells of such an embryo are still
totipotent (e.g. they are still capable of multiplying
into twins) (17). It can also be argued that a new human
organism (at the embryo stage) is only the predecessor
of the organism that the human being ultimately born
will be (15).

Counter-argument. By directing an embryo to
“become certain cells”, the embryo is prevented from
developing in its normal complete fashion. It is
completely reprogramming an embryo and thus
preventing it from becoming what it was programmed
to become — a human being (18).

What is the opinion on embryonic stem cell

research in major religions?

The moral status of the early human embryo before
the time of its implantation in the uterus differs
depending on religion.

e Catholic, Orthodox, conservative Protestant
Churches

Since a human embryo is believed to have a status
of a human individual from the moment of the ferti-
lization of the egg®, it has the right to its own life, and
every intervention not in favor of the embryo is a vio-
lation of that right. No end believed to be good (e.g.
using stem cells to prepare other differentiated cells
to be applied in what look to be promising therapeutic

¢ In the Roman Catholic Church, for example, this has not been
the original belief. A traditional view, held by St. Thomas Aquinas,
was that the soul entered the male fetus at the 40™ day and the
female fetus at the 90™ day (13). From Saint Augustine through
the nineteenth century (in official church teaching) and the early
twentieth century (in canon law), the unformed early fetus was
thought to lack a human soul because it lacked sentience. A
growing number of Catholic moral theologians do not consider
the human embryo in its earliest stages (prior to the development
of the primitive streak or to implantation) to constitute an
individualized human entity with the settled inherent potential to
become a human person (12).
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procedures) can justify the destruction of the embryo,
which is believed to be a wrong action (19). For a
comparison, killing a human being to provide organs
for another human being is condemned, and the same
standard should be applied to the human embryo (18).
The Orthodox Churches, like the contemporary
Roman Catholic Church, believe that the process
toward authentic human personhood begins with the
zygote, which is committed to a developmental course
that will ultimately lead to a human person. Therefore,
Orthodox Christians as well as Roman Catholics and
Conservative Protestants affirm the sanctity of human
life at all stages of development. However, they con-
sider that already existing stem cell lines could be
used for therapeutic purposes, since they had already
been created and cannot be undone (12).
e Less conservative Protestant Churches

Less conservative Protestant Churches believe that
the embryo has a potential human status, reflecting
its gradual development from basic cells to a fetus.
Thus some embryo research may be permitted. The
life of the embryo is weighed against the possible
benefit for the society from embryo research. The life
of the human embryo is sacred from conception, but
there are circumstances under which embryo research
might be allowed prior to the “primitive streak” stage
(around 14" day after the fertilization), bearing in mind
the seriousness of certain medical conditions that
could possibly be treated. However, if it is accepted
to use the embryo instrumentally for certain purposes,
it raises another problem: which other ends for should
such instrumental uses of the embryo be allowed (18)?
o Judaism

The Jewish religious tradition emphasizes the im-
portance of the saving of life and considers the ultimate
goal of human embryonic stem cell research to be life
saving. Healing in Judaism is not only permitted, it is
required to be an active partner in the world’s repair
and perfection (12). Man is obliged to build and de-
velop the world in every direction favorable to huma-
nity. Therefore, any activity that contributes to advan-
cements in the world cannot be considered as contra-
dicting God’s decrees (20). It is also believed that it is
God who has given the power to create new techno-
logies (14). Anything, which has no reason to be
prohibited is permitted without having to find a reason
for its permissibility’ (20). In Judaism the human fetus

" For example, genetic engineering is not seen as an assault on
the belief in God the creator, as this technology only works on the
basis of factors that already exist in the nature (since using the
knowledge about nature for all sorts of reasons does not make a
new creation). (4)
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less than 40 days old (14) and certainly the pre-im-
plantation embryo does not have a full human status
(21). After those first 40 days the embryo in the uterus
is considered a part of the woman until birth, and du-
ring this period abortion is not allowed for a healthy
fetus, just like it would not be allowed to amputate a
healthy limp (13).
o Islam

The majority of Muslim thinkers through the ages
have accepted the morality of abortion through either
the fortieth day or the fourth month of pregnancy (12).
It is believed that the soul is “breathed in” to the human
embryo on the 40 day after fertilization and this is
when life becomes sacred (22). All schools of thought
in Islam accept that the fetus is accorded the status of
a legal person only at later stages of its development,
when perceptible form and voluntary movements
appear. The Koran provides no criteria for when the
“breathing-in” of the soul occurs in the fetus and the
thinkers make a distinction between a biological and
a moral person, placing the stage of the moral person
after the first trimester of pregnancy (12). However,
Muslim jurists differ over whether “breathing-in” of
the soul takes place in 40 or 120 days (14). Also, it is
believed that there is no disease that does not have a
cure, and therefore the cure should be sought. Just
like in Judaism, medical progress is a strong value
and stem cell research is acceptable due to its thera-
peutic benefits. According to the Muslim faith, the
supernumerary embryos cannot be donated to other
couples, as the lineage must be respected. These emb-
ryos can either be preserved or destroyed since they
are still below the threshold of 40 days’ pregnancy. In
this view, conducting research on supernumerary
embryos that will no longer be used for in vitro ferti-
lization purposes rather than destroying them is choo-
sing the lesser of two evils (22).
o  Buddhism and Hinduism

Buddhism is a religion based on intelligence, scien-
ce, and knowledge, and its purpose is the elimination
or reduction of suffering as well as the source of
suffering. It is a religion, which is not grounded in the
belief in God: Buddhists are taught to think and con-
template rationally before they should believe some-
thing (23). Buddhism prohibits harm to any sentient
beings, which presents possible restrictions on embryo
and animal research (21). Also, every action (e.g.
killing) that treats human beings as non-humans is
considered immoral. For Buddhists, however, not all
areas of medical biotechnology lead to ethical prob-
lems: more advanced medical biotechnology (where
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research is conducted on molecular level) is likely to
be acceptable. Molecular human parts, such as cells,
are hardly seen as human beings, thus their destruction
in the process of research is not likely to be seen as
morally wrong (23).

Regarding the research on human stem cells, the
intention is important. If the intention of the research
is to help and benefit humankind, such research is
considered ethical. On the contrary, if the research is
done just for the sake of making money out of it, it is
considered as unethical. But since Buddhism places
great importance on the principle of non-harming, it
has grave reservations about any scientific technique
or procedure that involves the destruction of life,
whether human or animal. However, the principle of
non-harming can be interpreted as prohibiting only
the harm on sentient beings that is those who are able
to feel. Therefore, under some circumstances Bud-
dhism could accept research on non-sentient embryos
before the day 14 of their development (12). Hindu-
ism, like Buddhism prohibits injuring sentient beings.
The Hindu tradition rejects both animal research and
the destruction of embryos (21).

Will embryo research lead to cures

for many diseases?

Embryonic stem cell research, like stem cell re-
search in general, is promising, but still at an early
stage. It is expected that embryonic stem cell-based
therapies will help to treat diseases like Parkinson’s
(24-26), Alzheimer’s (27) or diabetes (28-30). How-
ever, from the time that the public was promised real
benefits (stem cell therapies in routine clinical use)
of this research within 5—10 years, several years have
already passed of those 5—10 years, and the promised
therapies are still not anywhere close to routine clini-
cal use (31). Research (mainly with animals) suggests
that therapeutic cloning (taking stem cells from em-
bryos and programming them to grow into tissues or
organs for therapeutic use) may be scientifically pos-
sible. However, there remains much more basic re-
search to be done before scientists could say with any
confidence that genetically compatible human tissue
for therapy or transplantation can be produced (11).
Recently Korean scientists have succeeded to derive
cell lines from patients in the age group 2 to 56, suf-
fering from spinal cord injuries, genetic disorders and
diabetes. The scientists state, however, that they still
remain years away from transplanting cells into peo-
ple, as they have to be over-convinced that the cells
are safe (32). It is not known yet how successful cloned

cells would be on patients or what risk there is of cul-
tured cells becoming cancerous (18). It is the nature
of scientific discoveries and progress that they are not
easily predicted: both advances and impediments to
advancement can arise unexpectedly. Therefore it is
important to assess how realistic the potential of the
benefits is, and to compare the alternatives with dif-
ferent combinations of benefits and drawbacks to see
all the possible consequences of embryonic research
(5). For example, in the case of genetic research, the
patients (suffering from genetic diseases) that have
been promised the greatest benefit from this research
have not benefited significantly yet from gene therapy
(31). The possible risks to patients undergoing stem
cell-based therapies should also be taken into consi-
deration. The speed with which researchers, through-
out the world, are moving to test stem cells in pa-
tients is remarkable, but the risk-benefit assessment
is crucial in stem cell research, as in any research, but
is more difficult as the uncertainties are considerable
given the gaps in our knowledge. To minimize the
risks and increase the benefits of such therapies, the
strategies for safety should be well developed. For
example, the risks that transplanted stem cells cause
abnormalities or induce creation of tumors or cancer
have to be assessed. The possibility that irreversible
and potentially harmful changes may be introduced
by stem cell-based therapies should be minimized by
introducing techniques that enhance the possibilities
of reversibility. Introducing stem cell-based therapies,
precautionary approach must be taken and potential
benefits for the patients should be taken into account
but not exaggerated (33).

Conclusions

There is no unanimous position regarding all the
above-discussed questions among both scientists and
ethicists, except the general agreement about the laud-
ability of the aims of embryonic stem cell research
and the necessity of precautionary approach when
introducing stem cell-based therapies. The aim of this
article was to present an objective picture regarding
the controversial issue of human embryonic stem cell
experimentation and to enable the reader to look at
the problem from both conflicting sides and thus to
help the reader to make up his/her own informed posi-
tion. The author hopes that this aim has been achieved.
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dominuojancios religijos pozicijos, todél pagrindiniy religiju pozitiris i Zmogaus embriony tyrimus taip pat
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Isvados. ki $iol tarp mokslininky néra sutarimo dél Zmogaus embrioniniy kamieniniy lasteliy tyrimy.
Straipsnyje pateikiami tiek argumentai, pagrindziantys embrioniniy kamieniniy lasteliy tyrimus, tiek jiems
priestaraujantys.
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