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Summary 

Experimentation with embryonic stem (ES) cells has become an important breakthrough in 

medical research. However, it is also a source of controversy, because it requires the destruction of the human embryos used to derive ES cells. This paper deals with some of the ethical 

issues concerning ES cell research. 

To begin with, the terms used in the debate on the ethical status of the human embryo need 

to be defined. Apart from the presumed benefits of ES cell research, we should also consider 

such issues as the strong opposition to this research by a large part of society, who argue in 

favour of protecting and respecting human embryos; the fragility and defenseless of human 

embryos; and the contradiction in terms inherent in the statement that human embryos must 

be treated with respect. 

Secondly, we should focus on possible conflicts between the financial, scientific, and ethical 

aspects of this debate. Thirdly, the significance of social and political debate requires clear and 

complete information that takes all consequences into account. Finally, the paper suggests 

how multipotent adult stem cell research may be an optimal and realistic alternative to ES cell 

research. 
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BACKGROUND 

Experimentation with embryonic stem (ES) cells is considered to be a revolution in medical research [1]. It is 

frequently stated that this kind of research will be very 

helpful in the understanding of human development 

and the treatment of human diseases [2]. In fact, its supposed potential as a cure for many devastating diseases 

has raised great expectations in society and the media. 

Many patients and their families, many scientists and 

biotech entrepreneurs live in the hope that replacement 

cell therapy could be the cure for such incapacitating 

ailments as Parkinson's disease, Alzheimer's dementia, 

diabetes, multiple sclerosis, burns, etc. 

Regrettably, the source from which ES cells are 

obtained arouses great controversy. Early human 

embryos must be destroyed in order to derive ES cells. 

As a consequence, two radically opposed groups have 

emerged in society: those who advocate absolute respect 

for human life beginning at conception, and those who 

do not. This controversy was fanned by the publication 

of a paper about the first human cloning for therapeutic 

purposes [3], and the recent approval of a bill on therapeutic cloning in the UK [4]. The widespread coverage 

of the ethical disputes in scientific journals and the mass 

media has also ignited controversy on the pros and cons 

of research with human embryos. 

The present study is intended to point out some of the 

ethical issues inherent in ES cell research, and in particular: 

– the debate on the ethical status of the human embryo; 

– the conflicts of interest inherent to ES cell research; 

– the social and political implications of stem cell 

research; 

– alternatives to the use of human embryos. 

THE ETHICAL DEBATE 

The main ethical issue raised by ES cell research is that it 

requires the destruction of human embryos. The debate 

on the ethical status of the human embryo is not a new 

one. It began 25 years ago, when in vitro fertilization 

(IVF) techniques were introduced. Since then, the ethical conflict has not proven susceptible to resolution, 

although IVF is being used in many countries. In general, since the Warnock Report was released in 1984, some 

arbitrary solutions have been adopted in order to allow 

scientists to perform research on human embryos [5]. 

Moreover, ES cell research generates several additional 

issues over and above those concerning research with 

human embryos: 

– First of all, it requires new methods of research on 

human embryos, different from those dealing with 

reproductive problems. Accordingly, the British 

Parliament recently modified the 1990 Act to approve 

three new fields in which human embryo research is 

to be allowed: to increase knowledge about embryo 

development, to increase knowledge about serious dis

eases, and to enable any such knowledge to be applied 

in developing treatments for serious diseases [6]. 

– Secondly, ES cell research demands the creation of 

embryos for research purposes. Research with stem 

cells would probably require many more embryos 

than those left over from IVF procedures. 

– Thirdly, the effort is made in ES cell research to apply 

the new procedure of somatic nuclear cell transfer 

(SCNT), as a means to side-step immunological problems. 

The arguments customarily adduced to justify the 

destruction of human embryos in research are based 

upon the 'developmental view' of moral status [7], which 

holds that the human individual acquires higher moral 

status as he/she develops sentience, consciousness, and 

relationships, properties absent in early embryos. 

Moreover, human embryos less than 14 days old cannot 

yet be considered individual organisms, on account of 

their ability to twin. Accordingly, a merely symbolic 

moral value is assigned to early human embryos [8]. 

This diminished moral status of the human embryo is 

invoked to justify their destruction in the course of 

research carried out on them, in exchange for potential 

benefits for countless patients. This is a consequentialist 

approach, that is to say, in order to determine the 

morality of actions only the presumed consequences of 

performing such actions are considered [9]. There are 

other requirements, however, besides the presumed 

benefits of ES cells research, that should be taken into 

account before this kind of research could be regarded 

as morally acceptable. 

STRONG OPPOSITION TO THE EXPERIMENT WITH HUMAN 

EMBRYOS 

On the one hand, it should be noted that there is a very 

strong opposition to the destruction of human embryos 

by different groups in society. Some people maintain 

that human embryos deserve the same respect as any 

other human being. A blastocyst is not an ordinary cluster of cells. It contains a complete set of genetic instructions and the capacity for the epigenetic determinations 

needed to develop into a viable human being [10]. In 

fact, during its development it does not experience any 

qualitative changes which could be held to mark the 

transition from a non-human entity to a human being. 

Therefore, it is argued that respect for human beings 

must be the same, regardless of the developmental stage 

in which the given human individual now stands. 

This position is strongly supported by many scientists, 

ethicists, and a wide sector of the general public, including, for example, the Coalition of Americans for Research 

Ethics (CARE), which clearly rejects the destruction of 

human embryos for research and promotes several alternatives to ES cell use. Similarly, the European Group on 

Ethics in Science and New Technologies recommends the 

principle of proportionality and a precautionary 

approach to reparative medicine: it is not sufficient to 
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consider the aim of research (alleviating human suffering); it is essential to consider also the means employed 

[11]. Moreover, if it is agreed that human life should be 

respected, it could be argued that it is better to err on the 

side of ethical caution even in the case of doubts concerning the moment when human life begins [12]. Any other 

alternative view about the status of the human embryo 

would involve an arbitrary decision. This is precisely the 

case with the banning of research on embryos more than 

14 days old: to date no one has offered a rational and biologically convincing justification for providing the 

appearance of the primitive streak with the significance of 

a decisive change endowing the human embryo with new 

moral worth [13]. 

THE FRAGILITY ANDDEFENSELESSNESS OF THE EMBRYO 

From the utilitarian perspective, the human embryo is 

defenseless and unprotected. Moreover, it can be questioned whether the distribution of costs and benefits is 

actually fair and according to the principle of justice. 

The history of research with human beings shows how 

necessary it is to reinforce the protection of the weak 

and the voiceless. Unfortunately, this protectionist precaution has not always been applied to human embryos, 

embryos with the purpose of destroying them to obtain 

stem cells, and destroying spare or abandoned human 

embryos resulting from IVF procedures. 

The task of establishing such a limit, when the use of ES 

cells could alleviate human suffering and promote better health conditions for patients, is made more difficult 

by the so-called 'therapeutic bias'. The utilitarian perspective will always stand on the side of people suffering 

certain diseases, and not on the side of protecting 

human embryos. In fact, the supporters of ES cell 

research in the UK have for years been successively 

overcoming moral objections in order to expand the 

possibilities for research: first, they obtained approval to 

use spare embryos; then, they managed to get approval 

for the creation of embryos solely for research purposes; 

finally, they allowed for the creation of embryos from 

somatic cell nuclear transfer. As the Expert Group on 

Therapeutic Cloning in the UK concluded, the 'balancing' approach which justified the use of spare embryos 

created by IVF can be applied equally to embryos created by cell nuclear replacement [14]. 

CONFLICTS OF INTEREST: SCIENCE VS. ETHICS OR MONEY VS. 

SCIENCE? 

SR 

which remain very vulnerable as research subjects. 

Curiously, the moral status of human embryos has been 

made circularly dependent on the reasons for which they 

have been created. For example, human embryos 

become less valuable when they are produced for 

research, in comparison to those created for reproductive 

purposes. In the first case, they can be destroyed in order 

to harvest ES cells; in the second, the interests of the child 

to be born are taken into account. As a result, the value of 

human embryos is made dependent on changing circumstances rather than on something that emerges from 

their ontological status and intrinsic dignity. 

THE LIMITS OF RESEARCH WITH HUMAN EMBRYOS 

Where should we place the limits on research with 

human embryos? The Chief Medical Officer Expert 

Group on Therapeutic Cloning at the Department of 

Health of the UK has devised a middle ground between 

the attitude of those who believe that human embryos 

are human beings from the moment of their creation, 

and the view of those who regard an early embryo as 

simply a collection of cells. The Expert Group granted a 

special status to the human embryo as a potential 

human being, but accepted that the use of early 

embryos for serious research purposes which could produce benefits for others is justifiable [14]. 

However, following Annas et al, the statement that the 

human embryo deserves profound respect 'borders on 

the trite' when they are to be destroyed [15]. These 

authors consider it necessary to examine whether or not 

the destruction of certain types of embryos can be justified in terms of the benefits that can be gained from 

using them as research objects. Despite their claim to 

have respect for embryos, they maintain that there is a 

considerable moral difference between creating human 

In ES cell research, as in any other bioethical debate, it is 

important to pay some attention to possible conflicts of 

interest. It is widely known that funding for biotechnology research is frequently a source of such conflicts [16]. 

In some instances it can be reduced to a mere formality. 

When science is driven by profit maximization, ethics is 

pushed into the background in the interest of economy: 

for instance, the ethics advisory board of Geron 

Corporation drafted its first ethical statement about ES 

cell research only after the research was completed and 

accepted for publication. Ethical problems should be discussed before the research is actually conducted; afterwards, we are dealing with a fait accompli [15]. 

One of the manifestations of the conflict of interests is 

the fight for priority and its immediate consequence: 

premature publication of research [17]. Competition 

among biotech companies or research groups leads to 

the publication of half-baked reports, which occasionally 

serve not as vehicles of scientific information, but only 

to attract investors [18]. 

This was the case with the announcement of the cloning 

of human embryos by Advanced Cell Technology [3]. 

Many scientists criticized this ‘scoop’, because it showed 

very little experimental progress and advanced no new 

ideas [19]. In fact, one of the members of the advisory 

board of the e-journal that published this piece of 

research decided to step down due to grave concerns 

over openness and editorial integrity [20]. The publication of the report submitted by the ACT scientists was 

considered more a political and ethical milestone than a 

scientific one [21]. 

One of the negative consequences of conflicts of interest 

is that ethical requirements are pushed to a secondary 

place; they are regarded not as guidelines for good 
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Figure 1. Origin, possibilities of differentiation and potential applications of human stem cells. For a more detailed explanation see: 

http://www.nih.gov/news/stemcell/scireport.htm 

research, but rather as an obstacle to be overcome in the 

search for profit. Moreover, financial considerations 

impoverish the ethical discussion about SCNT, as is 

clearly apparent when one compares the richness of 

argument in the 1966 debate on the ethics of nuclear 

transfer between Paul Ramsey and Joseph Fletcher, two 

of the founders of American bioethics [22], with the 

penury of reasoning shown in 2001 by the scientists 

from ACT. 

Only the prior ethical assessment of research projects 

can guarantee that a basic clause of the Helsinki 

Declaration is respected, which affirms that 'considerations related to the well-being of the human subject 

should take precedence over the interests of science and 

society' [23]. When, in contrast, financial interests take 

precedence, the debate about ethical issues becomes a 

heartless pantomime. 

SOCIAL ANDPOLITICAL IMPLICATIONS 

The ethical debate about ES cell research does not concern only scientists. It must be exposed to public discussion, and all the more so, since the issue of the use of 

human embryos for research has generated so much 

interest, due to its profound ethical, social, religious and 

political implications [24]. Supporters and detractors of 

SCNT are faced off in the battle over whether to legalize 

or ban ES cell research [25]. 

In fact, the political reaction varies greatly in different 

countries. These differences in fact constitute an impediment to an international agreement on cloning [26]. In 

Europe there are important differences regarding the 

authorization of research with human embryos [27,28]. 

Some European countries, such as Austria, Poland, the 

Czech Republic, Switzerland or Norway, have no 
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national law governing ES cell research [29]. In other ALTERNATIVES 

countries, such as Sweden, research with ES cells is 

allowed, but therapeutic cloning is not [30]. Germany 

alone has approved restricted imports of ES cells from 

other countries [31], while the most permissive 

approach is found in the UK, where the first human 

embryo research licenses have been granted [32] and 

therapeutic cloning has been approved by the 

Parliament [4]. Nevertheless, the European Parliament 

and Commission have put forward a proposal to establish the ethical principles that should guide any research 

funded by the European Union. Under the next 

Framework Program (2002-06) research will be authorized only on spare embryos, while research on embryos 

produced for research purposes, including cloned 

embryos, will not be financed [33]. 

In the United States there is fierce public debate over 

whether or not cloning should be absolutely banned or 

prohibited only for reproductive purposes [34]. Canada 

has allowed limited research on ES cells [35], although 

the provincial government of Quebec has banned any 

research involving human embryos [36]; a similar 

debates are occurring in other countries, such as 

Australia [37]. In Japan, ES cells may be harvested only 

from 'spare' embryos resulting from IVF. In Israel there 

is a more permissive attitude, as liberal regulations support research with embryos [38]. 

In this political debate, it is evident that patients should 

have an important voice. ES cells are presented as holding out the hope to alleviate their suffering, and this is 

one of the reasons why a significant number of patients' 

organizations support this research [39]. Moreover, precisely due to the needs of these patients, two important 

aspects should be considered in order to ensure a fair 

debate. 

– First, the potential of ES cell research should be evaluated, including its difficulties, avoiding any exaggerations [11]. For example, the public should be made 

aware of the fact that the possible clinical uses of this 

technique will very probably be limited to the very 

wealthy [8]. The nearly desperate situation of patient 

in need makes it easier to manipulate their opinion 

and to use them as a force in the rhetoric favoring 

approval and public financing of ES cell research [40]. 

Consequently, patients should be knowledgeable of 

inherent conflicts of interest when research support 

depends on industrial sources. 

– Secondly, it is important to seriously consider the ethical consequences of ES cell research. In the 2001 

Eurobarometer on Europeans, Science and 

Technology, about 80% of respondents agreed with 

the idea that the authorities should formally oblige scientists to observe ethical rules [41]. The data show 

that public opinion highly values the ethical implications of research. As a result, society in general and 

patients in particular should contribute to the debate 

about how and when to limit the scientific aspiration 

to progress. 

Multipotent adult stem (AS) cell research is becoming a 

real alternative to ES cell research [42]. Research has 

shown that AS cells have greater versatility than previously thought, since they have shown an unsuspected 

ability to transform themselves into many specific specialized cell types, such as liver, nerve or skin cells. 

Several limitations of AS cells, however, have been used 

to justify the use of ES cells [1]. Firstly, the number of 

types that can be derived from AS cells was initially 

lower than with ES cells. Secondly, ES cells can be 

expanded indefinitely in vitro without losing differentiation potential, a property not shown by AS cells. 

Thirdly, ES cells can be genetically manipulated more 

easily than AS cells. 

Nevertheless, there is evidence to indicate that some of 

these difficulties can be overcome [43], for instance, the 

ability to grow in vitro. A paper published in the journal 

Blood has shown that human AS cells from bone marrow 

can expand indefinitely [44]. Moreover, the capacity to 

differentiate into almost any cell type has been shown in 

several publications [45-46]. These findings could make 

ES cell research unnecessary [47], although more 

research is needed to confirm these assumptions [48]. 

Apart from being ethically less controversial, AS cells 

also have the advantage of being easier to handle than 

ES cells. With all probability, ES cells will be more difficult to control, since they tend to differentiate spontaneously into all kinds of tissue [49]. Moreover, AS cells, 

unlike ES cells, do not seem to form cancerous masses 

when injected into adults [47]. The use of AS cells also 

overcomes the immunological concerns associated with 

the use of embryonic tissue [42]. 

It is also important to note that the use of AS cells is not 

the only alternative to ES cells. There are other biotechnology-based strategies to solve the problem of organ 

transplantation and tissue replacement, such as, for 

example, the use of growth factors to stimulate the 

growth of specific cells of the body [50]. 

Many researchers are of the opinion that both ES and 

AS cell research are necessary and neither should be 

restricted. This position is supported by a utilitarian 

approach, for which scientific progress is valid if there 

are potential advantages. A more valid alternative position is to support only those research avenues that are 

respectful to human embryos, and to treat it as a challenge for all members of society to pursue those methods which both respect human life and cure or alleviate 

human diseases. 
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