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Written Responses Received During the Public Consultation on  

Human-Animal Combinations for Biomedical Research  

 

Organisations / Institutions 
 

C1  The Catholic Medical Guild of Singapore 
C2 Centre for Research on Islamic and Malay Affairs (RIMA) 
C3 Institute of Bioengineering and Nanotechnology 
C4 Institute of Medical Biology  
C5 Institute of Molecular and Cell Biology 
C6 KK Women’s and Children’s Hospital  
C7 The Law Society of Singapore  
C8 Majlis Ugama Islam Singapura (Islamic Religious Council of Singapore) 
C9 National Council of Churches of Singapore 
C10 National Dental Centre Institutional Review Board 
C11 National Medical Ethics Committee, Ministry of Health, Singapore  
C12 National University Hospital 
C13 Office of Life Sciences, National University of Singapore  
 (renamed Life Sciences Institute since 1 April 2008) 
C14 Parkway Independent Ethics Committee  
C15 Raffles Hospital 
C16 Singapore Medical Council  
C17 Singapore Nursing Board  
C18 Society of Bioscience and Technology 
C19 Taoist Mission (Singapore) 
 
 
 
Individuals 
 
C20 Gordon Carson  
C21 Nicole Cheng  
C22 Dr Chuah Khoon Leong 
C23 Dr Hannes Hentze 
C24 Dr Steven Ho 
C25 Dr Matiullah Khan  
C26 Dr Khoo Lock Nah 
C27 Dr Prasanna Ratnakar Kolatkar   
C28 A/Prof Li Guodong 
C29 Dr Lim Sai Kiang    
C30 Cognose Lim Swee Keng 
C31 Dr Steve Oh  
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C32 Dr Gabriel Oon Chong Jin 
C33 Evelyn Quek 
C34 Prof Davor Solter 
C35 Dr Uttam Surana 
C36 Member of the Public 1 
C37 Member of the Public 2 
C38 Member of the Public 3 
C39 Member of the Public 4 

 
 
In addition to the comments from the above organisations and individuals, several 
confidential comments were also received and considered.
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Comments from The Catholic Medical Guild of Singapore 
 
27 March 2008 
 
______________________________________________________________________ 
 
Dear Sirs 
 

We are grateful for this opportunity to provide feedback on the above issue. 
We shall like to begin with a review of principles on which we base our feedback. 
 

PRINCIPLES: 
 

1. We fully encourage the pursuit of science as a means to improve the human 
condition, to treat disease, and to save human life. 
 

2. Yet we recognize that not everything that is scientifically possible is for that 
reason morally permissible. Ethics committees exist because we recognize the 
fact that the pursuit of science without conscience can only lead to humanity’s 
ruin.1 
 

3. The life of every human being must be respected from the very first instance of 
his existence. From that same moment his or her rights as a person must be 
recognized, among which in the first place is the inviolable right of every 
innocent human being to life.2 
 

4. Every human being is to be respected for himself or herself and cannot be 
reduced in worth to an instrument for the advantage of others.3 
 

5. In stem cell research and therapy, human embryos should be treated with the 
respect proper to all human beings and should be protected. It is ethically 
unacceptable to: 
 

 Deliberately destroy human embryos at any stage of development; 
 

 Risk causing harm to a developing human embryo for research; 
 

 Intentionally use reproductive technology to produce a human 
embryo, by fertilization or other means such as cloning, for the 
purpose of growing tissues or organs, or of obtaining stem cells.  

 

                                                 
1  Donum Vitae, I.2 
2  Donum Vitae, I.1 
3  Donum Vitae, I.5 
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We will give our feedback with a discussion on the scientific aspects of human-animal 
chimera research, which appears to be a major part of the BAC paper, and then discuss 
some philosophical aspects brought up in the paper as well. 
 

Problems with formation of cybrids from a scientific point of view 
 

In research involving cybrids, scientists remove the nucleus of the egg cell of an animal 
(e.g. cow) and replace it with the nucleus of a body cell (e.g. skin cell) of a human. The 
resulting embryo, a hybrid made of the cytoplasm of the animal egg cell and the 
nucleus of the human cell, is called a “cybrid” (short for cytoplasmic hybrid). 
 
The human cybrid is essentially a human clone in animal egg. It is made of 99% human 
genes and 1% animal genes. 
 
The animal genes come from the mitochondria (structures which provide energy for a 
cell’s activity). The cybrids are then made to divide until they are about 4 to 5 days old 
when they reach the blastocyst stage. At this stage, the embryos are killed and their 
stem cells harvested in the hope that they can be used to treat certain diseases like 
stroke, Parkinson’s disease, and diabetes.   
 
Despite all the excitement generated in the scientific community, to date there has been 
only one published record of success in obtaining embryonic stem cells from cybrids. 
(Chen et al4 in 2003). Interestingly, since then, even this team had been unable to repeat 
their feat.  
 
It is also significant that the eminent embryonic stem-cell researcher Robert Lanza,5 of 
Advanced Cell Technology disclosed that his company had failed despite many 
attempts at producing embryonic stem cells derived from cybrids. He observed that the 
artificially created cells were somehow just unable to progress beyond the 16-cell stage 
(i.e. just short of the blastocyst stage from which stems cells may be derived). 
 
Lanza attributed this blockage in growth to the incompatibility of the animal 
mitochondrial genes and the human genes.  
  
Moreover, there are certain serious diseases that are transmitted specifically by 
mitochondrial genes. Mitochondria contain genetic material, and are responsible for the 
production of energy that help power the cell's life processes. Any defect in their make-
up, or the way they interact with the rest of the cell, could result in a number of serious 
diseases, such as fatal liver failure, blindness, mental retardation with intractable 
epilepsy, muscle weakness, diabetes and deafness.6  

                                                 
4  Chen Y et al. Embryonic stem cells generated by nuclear transfer of human somatic nuclei into 

rabbit oocytes. Cell Research. 2003;13:251-263 
5  Andy Coghlan. Human-animal cybrids may not be possible. New Scientist 14 September 2007; 

2621: 15 
6  Roger Highfield, “Transplant creates embryos with three parents”, The Telegraph, 05.02.2008. 
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Since embryonic stem cells derived from cybrids are likely to retain the mitochondrial 
genes of the animal cell involved, there exists the strong possibility that animal related 
mitochondrial disease may be transmitted to humans through the cell lines created.  
 
Therefore, formation of cybrids with the intention of harvesting the stem cells poses the 
following problems: 
 
1. the potential for transmission of animal-related mitochondrial disease. 
 
2. in the field of human embryonic research, there remains the unresolved problem 

of possible tumour (cancer) formation. Embryonic cells obtained from cybrids 
are likely to face a similar if not greater obstacle. 

 
3. In some experiments, scientists have noted significant changes in the genes (i.e. 

mutations) of the cultured human embryonic stem cells.7  Some of these 
mutations play a role in transforming normal cells into cancer cells. 
Transplanting such cells into a patient could cause more medical problems than 
they would be likely to solve.  

  
4. There is also the risk of transmission of retroviruses and other forms of serious 

infections initially confined to the animal kingdom. The genes of such viruses 
existing within the mitochondria or cytoplasm of the egg, may integrate 
themselves with the genes of the cybrid and cause illnesses, including the 
formation of tumors. Presently, there is no way to guarantee that such mixed 
stem-cell lines are free from animal retroviral contamination. It is thus highly 
questionable if such cell lines can be safely used on humans. 

 
Considering the above problems, one might reasonably question the wisdom of 
draining vast resources on a project which offers little guarantee of success when there 
are already viable alternatives, such as adult stem cells. Obtained from sources such as 
bone marrow, umbilical cord, and the placenta, adult stem cells do not involve the 
destruction of any human embryo and are free of ethical and legal concerns, Adult stem 
cell lines have been used to treat diseases successfully. There have been at least 65 
proven reports of successful adult stem cell therapy whereas none had so far been 
recorded for embryonic stem cells.8  
 
 
 
 
 
 

                                                 
7  Maitra A et al. Genomic alterations in cultured human embryonic stem cells. Nat Genet 2005; 

37(10): 1099-1103 
8  Prentice D, Tarne G. Adult versus embryonic stem cells : treatments. Science 2007 Jun 

8;316(5830): author reply 1422-3 
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A Philosophical Viewpoint 
 

The Status of the Cybrid Embryo 
 

It has been argued that the human-animal cybrid embryos are not technically humans 
because they do not come from a human egg and human sperm. The question therefore 
arises: should the ethical rule of absolute respect for human embryos also apply to 
embryonic human cybrids? 
 
Let us imagine, for the sake of discussion, that, one day, a group of anthropologists 
discovers in a remote island a strange creature which they have never seen before. They 
observe that this creature looks quite human. In fact, it shows all the human traits we 
have. What puzzles scientists is that this creature is not born from other female 
members of the species but surprisingly and inexplicably, grows from trees. A human-
like bud develops in a tree, the bud blooms into a flower, and after 9 months, a human-
like creature is born. The whole world is confused and mesmerized about this human-
like creature. Soon some scientists decide that the scientific thing to do is to retrieve a 
few specimens, kill them and dissect them for experimentation. Would that be 
reasonable? 
 
No, it would not. There is a basic ethical rule that forbids acting in the face of doubt as 
to what we are doing. If during hunting season, someone notices some movement 
behind the bushes, but is not sure if that is due to a human or an animal that is moving 
behind those bushes, is he allowed to shoot? No, it is not permissible since what is 
moving behind the bushes could either be a person or an animal. It would not be a 
responsible thing to shoot before confirming that what is moving is indeed an animal 
and not a person. 
 
We cannot act responsibly and therefore ethically before we resolve the doubt or 
ignorance as to what we are really doing — in our case, shooting an animal or a person. 
When in doubt, one should never shoot. This is common sense. The same rule would 
apply for this “strange new creature”. Until we know, beyond any reasonable doubt, 
that what we are dissecting is not a human creature, scientists should refrain from 
harming this creature in any way. 
 
The human cybrid would be such a creature. For all we know, it is more likely to be 
human than non-human. 
 
We know this because previous clones resemble the donor of the cellular nucleus –in 
fact they are almost genetically identical– more than they resemble the donor of the 
egg, in our case, the animal. So as far as science can tell us today, this embryo is 
genetically mainly human. 
 
Therefore the only consistent conclusion is that if human embryos should be absolutely 
respected, so should be the embryonic human cybrids. They should be respected 
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regardless of our doubts about their real nature. They should still be respected, and all 
the more, since we scientifically know that they are “genetically” mainly human. The 
only reasonable thing to do is to give them the benefit of the doubt and protect them 
with the same respect the normal human embryos deserve. 
 

‘Playing God’ 
 
The BAC had noted in its paper that: 

“The ‘playing God’ argument cuts both ways. If research involving human-animal 
combinations can save life, then to stop the research is to ‘play God’ with respect to 
those whose lives could be saved” (Ethical Considerations in Research with Human-
Animal Combinations, # 38). 
 
The ‘playing God’ argument needs to be understood more precisely before it can be 
honestly used. There is nothing wrong with using science and technology to have some 
control over nature and animals. We harness the power of rivers, breed cattle, cultivate 
deserts, transplant hearts, and attempt to master the global climate. Control over nature 
however must not be despotic and capricious. We are not absolute lords of the universe, 
only “stewards” of God’s creation. How to know when we have trespassed into 
forbidden territory? 
 
Playing God is not creation husbandry; it is stepping where God alone can step in: 
dominion over the human person. The human person can never be used as a means to 
an end and must always be respected and considered an end in himself (Kant). This is 
not a religious conclusion but the most basic ethical concept without which civilization 
itself collapses. All humans are equal in dignity. When a person controls the destiny of 
another human being, he breaches this fundamental ethical norm and erects himself as 
superior to his equals. He plays a forbidden game, not only because he usurps God’s 
prerogative, but also because he creates a divide of masters and slaves. 
 
Hitler did not play God because he spent his life in a laboratory. He played God when 
he made himself god unto others by deciding to terminate people’s lives. If all humans 
deserve absolute respect, this means that no one has any right whatsoever to decide 
when a person should stop living. When someone does, we call it murder. 
 
But it also means that no one has the right to decide when, how or for what purpose a 
person is created. Human cloning is an example of such ‘technological dominion” over 
the human person. Not even parents should exert their dominion over their children. 
They are called to be stewards of the human life that has been entrusted to them, not 
tyrants. In other words, no one, no parent, no ruler, no religious or political leader has 
the right to be superior in dignity to others by deciding their destiny. 
 
When it comes to dealing with human beings (embryos or not), other humans (scientists 
or not) may not destroy them, experiment on them without informed consent, 
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manipulate their genetic identity or transfer inside or outside them biological material 
that affects their identity. 
 
Making cybrids is “playing God”, not because it is an artificial research project but 
because when scientists fabricate, use and dispose of human cybrids, they take a 
position of dominion, and not one of respect, over the lives of human beings. The 
“playing God” argument does not cut both ways when we understand that God has 
taken the human cause seriously. Even if the providence of God is not accepted, we 
must never justify the dominion of some individuals over others. We are supposed to be 
past the age of totalitarianism. 
 
Making cybrids is not wrong because it could start a dangerous slippery slope that ends 
up in creating human monsters. It is wrong because it is one more step down the wrong 
path that had begun with research on human embryos for their stem cells. 
 
 
Conclusion 
 
Examples do exist where debilitating human diseases have arisen as a result of the 
crossing of the human-animal barrier, such as HIV9, the virus that causes AIDS, and 
which is known to have originated in primates. These are sober reminders that there 
exists a distinct boundary between man and the rest of the animal kingdom; a boundary 
that we may cross at our peril.  
 
It is prudent for us to remember this wise saying: 
“God always forgives, Man sometimes, but Nature never.” 
 
 
 

                                                 
9  Keele BF et al. Chimpanzee reservoirs of pandemic and nonpandemic HIV-1. Science. 

2006;313(5786):523-526 
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AMP-243-08  
 
25th March 2008  
 
Professor Lee Eng Hin  
Chairman  
Human Embryo and Chimera Research Working Group  
Bioethics Advisory Committee  
11 Biopolis Way 
 #10-12 Helios  
Singapore 138667  
 
Dear Professor Lee,  
  
CONSULTATION PAPER ON HUMAN-ANIMAL COMBINATIONS FOR 
BIOMEDICAL RESEARCH – A FEEDBACK  
 
We refer to the above.  
 
First of all, we would like to commend BAC for the very comprehensive paper covering 
many of the ethical issues associated with human-animal combinations research.  
 
We raise the following as additional feedback that BAC may want to look into when 
drafting future recommendations.  
 
A human-animal hybrid will raise many ethical issues especially with regards to whether 
such a chimera should be considered half-human or partially human and therefore be 
subjected to different moral standards as compared to what we do with animals. If there are 
indications that the embryo is developing partially human forms, we believe it should be 
destroyed and not be allowed to proceed. When it develops partial human forms and when 
to destroy it might be a difficult issue to settle. Also, there is a problem of defining what is 
partially human. In fact, BAC seems to suggest in the paper that an essentialist concept of 
what is human can even be challenged.  
 
BAC already accepts that embryonic stem cells can be used for research provided they are 
destroyed within 14 days. Some of these embryos are created from donated sperm and eggs 
specifically for research with much ethical ramifications. One of which is that the same 
principle allowing human embryonic stem cell research may be extended to human-animal 
hybrids (and beyond two-cell stage). Granted, the creation of human-animal hybrids may 
bring many risks beyond human embryonic stem cells, yet BAC may need to reconcile 
existing guidelines with new ones on human-animal hybrids.  
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The consultation paper focuses on the issue of neural tissues and its relation to the 
controversy of creating animals with human cognitive functions. However, it is likely that 
more sophisticated genetic engineering in the future can be implemented in addition to 
grafting of neural stem cells. For example, certain genes have been identified and inserted 
into transgenic animals to produce enlarged cerebral cortex (believed to be where higher 
cognitive functions reside) and one can couple this with grafting of human neural stem 
cells into the animals. We believe such a factor of whether any genetic engineering is done 
on top of tissue transfer needs to be considered in addition to the five factors already 
identified on page 23.  
 
Although the ethical issue of creating animal chimeras with human cognitive functions 
seems particularly important given the public’s interest in such a possibility, other areas of 
risky human-animal chimera research should also be rigorously reviewed. For example, in 
infectious diseases research, transferring human tissues into animals carrying unknown 
pathogens may inadvertently allow the latter to mutate into forms suitable for survival in 
human cells, posing future health risks for humans.  
 
The current consultation focuses on animal-human chimeras. However, there have been 
recent advances in creating a three-parent zygote where gametes from a male, a female and 
cytoplasm from a third individual of the same species (with cytoplasmic genome such as 
mitochondrial) are used. Although such techniques may currently be focused on fertility 
treatments, it has wider biomedical application. The advancement if applied to humans may 
bring up new ethical questions, particularly from the religious point of view and might 
warrant attention by BAC in the future.  
 
Finally, any future recommendations by BAC that allow human-animal chimera research 
should not preclude the need for a thorough review by relevant institutional review boards 
or ethics committee. We feel that only research with clear and genuine biomedical aims and 
benefits should be allowed, particularly very risky human-animal chimera research and that 
any position taken by BAC (e.g., on human-animal hybrids) should not be taken as the 
default position.  
 

 Prepared by   :   Farhan Ali 
RIMA 

 
:   Dr Abdul Razak Chanbasha 

Chairman, RIMA 
 
 
 
With inputs from  :   Jameelah Sheikh Mohamed 

and Muhd Ibnur Rashad  
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3 March 2008 
 
 
Dear Committee  
 
I must commend the wonderful work of this committee in preparing a comprehensive 
consultation paper on human-animal combinations for biomedical research. The 
information presented is balanced and provides a succinct overview of the current 
status of this field of research in the world. Although I am a scientist and do understand 
a lot of the technicalities described in this paper, I have had a deep review of this topic 
as a lay person along with non scientist members in my family and friends. There are 
two clear views that I as a scientist have. One is that this field is in very early stages of 
infancy and the second that Singapore is well poised to contribute in this area. Finally, I 
along with my non scientist colleagues do concur (based on the very nice examples laid 
out in the paper), that even though there are moral, ethical and health risks involved in 
this research, a balanced set of guidelines and their strict adherence would be 
instrumental in perusing this area such that we derive the wealth of benefits it offers 
without getting entangled in the ugly side of it. 
 
 
I wish the committee and all the scientists undertaking this research a very successful 
journey. 
 
 
Vinay Tergaonkar 
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10 March 2008 
 
Re Consultation Paper on Human-Animal Combinations for Research. 
 
 
 
1 First I would like to commend the efforts of the Committee in producing such an informative,  
well written, and balanced account of the technology, objectives, concerns and regulation of human-
animal chimeras. It was a pleasure to read. 
 
2 I have little to say about the accuracy of the content, save that I would correct the definition of 
‘chimera” by referring only to living cells. I would therefore drop reference in future to the “fixed” pig 
valve as an example. This will confuse people. 
 
3 Although quite comprehensive in its coverage of the types of research involving human-animal, 
I feel the committee catered perhaps too much to stem cell examples. Tumorogenicity tests are a major 
consumer of human-rodent chimeras. I assume the focus on human stem cell-animal combinations 
reflects the Committee’s views of where the major public concerns lie?. 
 
4 I would ask that in going forward to making recommendations to the Life Sciences Steering 
Committee, the BAC is very careful to avoid a situation where oversight becomes stifling to pioneering 
research. I believe the emergence in the US of ESCRO committees to look at all uses of hES cells is an 
example of this over reaction. I agree with this report’s clear sightedness in suggesting (section 57) that 
such oversight might be the province of the IACUC committees. Perhaps such committees could co-opt a 
relevant expert for stem cell related reviews? I would further suggest that they might take time to review 
the current situation re: IRB oversight on use of human cell lines in particular, which I believe can be 
unnecessary, where well characterized cells whose provenance is well established and accepted. I do note 
however that this may be judged outside the current brief. Nevertheless, this is an area needing 
immediate attention as we are going to need guidelines as to how to deal with the (non)-donor consent 
issues for established frozen disease-specific tissue banks, particularly since we can predict a large 
increase in requests for this source of tissue in the establishment of iPS cell lines. 
 
5 I note that the Committee welcomes the arrival of iPS cells (Section 8) but only mentions them 
in the context of possibly superceding a need for SCNT. However, do they think that in terms of 
regulation of their experimental use (and I am not thinking here of clinical use where iPS research 
clearly has some way to go), they should (on a precautionary principle) be regarded as ES cells? 
 

  
 
Alan Colman MA PhD 
Executive Director 
Singapore Stem Cell Consortium   
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Comments from the Institutional Review Board of KK Women’s and 
Children’s Hospital 
 
4 March 2008 
 
______________________________________________________________________ 
 
 
Consultation Paper on Human-Animal Combinations for Research 
 
KKH IRB comments: 
 
Although some good may come out of this research benefiting mankind, tight 
governance must be in place with clear guidelines on what is acceptable and what is not 
acceptable. Chimera research must limit the cytoplasmic hybrid to an early stage. 
 
However, a few members have strong reservation and would definitely draw a line at 
research leading to ‘hybrid’ and reproductive cloning 
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Feedback from Majlis Ugama Islam Singapura (MUIS)  
BAC Consultation Paper  

Human-Animal Combinations for Biomedical Research 
 
 

Introduction 
 
The Majlis Ugama Islam Singapura (MUIS) has been invited to comment on the issues 

and recommendations contained within the Bioethics Advisory Committee’s (BAC) 

consultation paper entitled “Human-Animal Combinations for Biomedical Research”.  

The comments are provided on the following points:  

 
i.  The creation and use of human-animal combinations for research  

ii.  The prohibitions, limits and regulatory mechanisms that will be needed for such 

research in Singapore  

______________________________________________________________________ 
 

I.  The creation and use of human-animal combinations for research  
 
2  The consultation paper indicates clearly the objectives of research involving 

human-animal combinations. As stated in para. 15 of the paper, this type of research 

appears to be the better current alternative to finding longer term cures for diseases. We 

find no religious objection to the purposes and objectives of this kind of research. In 

fact, Islam encourages research that advances the welfare of human beings and removes 

all forms of harm and difficulties. It falls in neatly with the objective of the Syariah 

(Islamic jurisprudence) which is to promote the well-being of mankind and to enhance 

human life. Achieving these goals by way of scientific research is recognised as an 

objective of the Syariah and is a form of public utility (maslahah) that should be 

secured.  

 

3  In the pursuit of public utility, the Syariah makes it clear that harm must be 

avoided at all costs. As such, where there is a certainty that a research will be harmful 

to those involved in it, or will bring about greater harm in general, then the research 

shall not be allowed to take place. This is in accordance with the Islamic legal maxim 
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that states “removal of harm takes precedence over pursuing welfare/interest 

(maslahah)”. However, if both benefits and harm are probable and not certain, then the 

potential benefits must outweigh the potential harm, in order to warrant the pursuit of 

such research work.  

 

4  There are some concerns which are already raised in the consultation paper 

which qualify to be potential harm that may arise from such research work. These 

include risks to health (para.s 29 – 32) and the possibility, albeit minute, of producing 

creatures with human-type consciousness and cognitive features (para.s 40 – 43). From 

an Islamic perspective, risks such as health and pain apply not only to human beings, 

but also to animals, as the Prophet (peace be upon him) showed great compassion and 

mercy to animals. The probability of such harm occurring has to be weighed against the 

potential benefits of such research. Thus, the relevant steps to minimise such harm, 

where possible, is in order, so as to strengthen the case for supporting such research. As 

such, we see the role of regulatory mechanisms as highly critical, and the imposition of 

the appropriate and adequate prohibitions and limits on such research as mandatory. 

We explain some of these recommendations in the next section.  

 

II.  The prohibitions, limits and regulatory mechanisms that will be needed for 

such research in Singapore  

 

5  In light of the above, we feel that much focus has to be paid to the regulations 

that are specifically required to allow such research to take place, which from the onset 

represent research with compelling scientific rationale that should only be considered 

under circumstances where no other experiment can provide the information needed.  

 

6  For now, such regulation should prohibit any transfer to a human or nonhuman 

uterus, as well as in vitro culture of human-animal embryos (be they true or 

cytoplasmic hybrids) beyond the 14-day limit. This limit is being taken since such 

products are similar to those of human nuclear transfer, and should thereby be subject 

to similar current guidelines on human embryonic stem cell research such as those of 
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the International Society for Stem Cell Research.  

 

7  Meanwhile, the transfer of human cells into animal hosts and vice versa will 

need more detailed analysis to generate some general guidelines (such as the types of 

cells transferred, the ratio of human:animal cells involved, the site of transfer, the 

biological processes impacted, etc), but specific approvals should only be granted on a 

case by case basis, by the relevant ethical review boards after determining individual 

research methodology, scientific merit and ethical propriety.  

 

8  A specialised, additional oversight process by a stem cell research oversight 

committee, either at the institutional or national level, should also be carried out to 

complement the work of the ethical review boards when dealing with human-animal 

combinations in biomedicine research involving stem cells.  

 

9  Additionally, strict containment procedures already in place in most research 

set-ups, which include humane destruction and careful disposal of unused and 

unwanted human-animal hybrids, as well as restrictions on breeding and release, should 

be further enforced.  

 

10  Lastly, in the future, once such regulated research has "matured" and yielded 

further information and results, it may be prudent to revisit this issue to determine 

whether existing guidelines are indeed adequate or will need further revision in light of 

new knowledge uncovered.  
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LAC (Laboratory Animal Centre) & IACUC (Institutional Animal 
Care and Use Committee) RESPONSE  

HUMAN & ANIMAL COMBINATIONS IN RESEARCH 
 
IACUC’s concerns about human-animal combinations in research lie in the possibility 
of pain and distress to the animals receiving human gene, cells or tissues and 
developing human tissue or organs (for example, human teratoma or tumour), and in 
health and safety issues for personnel and animals as well as religious considerations. 
 
If pain and distress are manifested during the experimental process, according to the 
established criteria of pain and distress, the animals would have to be euthanized even 
before the experimental endpoint is reached. In any case, the animals would have to be 
euthanized at the end of the experiment. Exceptions are rarely granted and that only 
upon full scientific justification.  
 
The health and safety concerns relate to adventitious agents in cell lines and tissues and 
food chain issues, and religious considerations concern religious sensitivities of 
investigators and animal handlers. 
 
These concerns are elaborated below and contributed by Dr Patrick Sharp of LAC (the 
NUS Attending Veterinarian). 
 
Pre-mature termination of experiment 
 
Many scientific advisory groups and journals have developed a brief statement 
outlining the importance of clearly defining experimental endpoints and criteria for 
premature termination from a scientific study (e.g. euthanasia). Frequently investigators 
will cite that a given procedure must use death as an endpoint when this is discouraged 
in both Europe and North America, in fact strongly discouraged is perhaps more 
accurate. Not only does this (death as endpoint) add to the animal's pain and suffering, 
but it adds to the cost of the research project by maintaining the animals much more 
intensely than otherwise would be expected, holds the institution up to additional 
scrutiny both nationally and internationally, and at the end of the day answers few (if 
any) additional scientific questions. Many journals realize this and make this 
particularly clear to those who submit for publication. In an area that is already 
emotionally charged, it may be best for the Committee to address this important matter 
and strongly encourage researchers to not only search for alternatives to painful 
procedures (this is already required by the Agri-food and Veterinary Authority), but 
also work to develop endpoints and criteria for premature termination that rival those of 
Europe and North America. An example of this would be hu-SCID mice contracting 
Pneumocystis. The best plan is to first prevent the animals from being infected; 
however, now that this has happened serious consideration should be given to 
euthanizing the animals because this is an undesired event that in all likelihood will 
result in research interference whether the animals are treated or not; furthermore if 
they are treated, what about the research variable of antibiotic treatment? 
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Cell lines and tissues 
 
Cell lines and tissues used for human-animal combination run the risk of contamination 
by deleterious agents of humans, animals, and occasionally both. Whenever cell lines 
and tissues are used they should be appropriately tested for human and animal 
pathogens. The reason for human pathogen testing should be clear. Testing for animal 
pathogens should occur because of the existence of zoonotic agents, research 
interference with the research project where the animals are enrolled, and risk to 
neighboring research projects, as more than one researcher will occupy a room. It is the 
belief of many researches that organizations, such as the American Type Culture 
Collection (ATCC), test their cell cultures for agents which may interfere with research 
(e.g., viral agents); however, they do not. They do check for bacterial and Mycoplasma 
contamination, but once they leave ATCC there is no control on how these samples are 
handled. Therefore, it is important for the Committee to make a statement which 
reinforces the importance of this testing to ensure the reported results are not 
confounded by contamination of the cell lines and tissues used in contemporary 
biomedical research. 
 
Food Chain 
 
Every effort should be made to preclude these animals from entering the food chain. 
The United States Food and Drug Administration has expected such practices on 
genetically modified animals and something should be added to address these concerns, 
too. Although this seems like a simple process, it was not followed at one institution 
where genetically modified animals entered the food chain. To clarify the matter, this 
can happen directly, by the animal itself entering the food chain, or indirectly, by 
animal by-products from genetically modified animals entering the food chain. 
 
Religious sensitivities 
 
As a multi-ethnic society it may be worthwhile to address matters involving religion 
considering that benefits of the research may be derived from animals such as pigs and 
cattle. How will this be perceived by individuals who practice these religions? 
 
It would seem important for the Committee to reinforce the importance of the 
Institutional Animal Care and Use Committee (IACUC) and the Institutional Review 
Board (IRB) to evaluate these protocols. In fact in may be necessary for both the 
IACUC and IRB to review some research proposals. Once again, this is an emotionally 
charged issue and it seems important for the community at general to understand that 
there are lay people on these Committees (e.g., IACUC, IRB) and they playa role in the 
research protocol evaluation. 
 
Dr Sharp has also the following specifics: 
#14, page13: With the generation of transgenic animals there is a potential for these 
animals to develop pathologic susceptibilities; these susceptibilities occur with some 
frequency and are frequently outside the clinical disease manifestations seen in the 
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human disease. Therefore, it is important that criteria for premature termination from 
the study be developed between the IACUC, the researcher, and the institutional 
veterinarian (or their designee). Special consideration should be given to 'side effects' 
of a genetically modified animal and the potential to develop a pathogen because of an 
animal's unique susceptibility. 
 
#41, page22: The statement is made, "There is little likelihood of such a monster being 
created if only individual human neural cells are used, and none if non-neural cells, 
such as human retinal stem cells, are used." Although the statement is truthful, it is 
confusing. It may be better to use something other than 'human retinal stem cells' 
considering the retina has a sizeable neural component. 
 
#56, page27: Regarding the statement, "These recommendations seek to ensure that all 
human embryonic stem cell research, whether or not human-animal combinations are 
used, meets certain requirements." It would seem prudent to for the Committee to adopt 
the statement, "".meets or exceeds certain requirements." 
 
#59 page28: Regarding the statement, "Human reproductive cloning is explicitly 
prohibited and human embryonic stem cell research may be conducted under close 
regulatory scrutiny." It seems that there should be a reference cited here.
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Feedback/Concerns Regarding “Human-Animal Combinations for 
Biomedical Research – A Consultation Paper by Bioethics Advisory 
Committee of Singapore dated January, 2008”  
 
From: Dr Khoo Chong Yew, Dr Foong Weng Cheong 
Parkway Independent Ethics Committee, Gleneagles Clinical 
Research Centre, 111 Somerset Road #11-02, Singapore Power 
Building 
 
 
1) This is very controversial, very sensitive and very new. BAC is right that public 

opinion should be sought. Besides holding public forums, it is important that 
BAC should have a Dialogue with the various religious bodies, when there is so 
much talk that such kind of work is like "playing God". 

 
2) There are many possible human-animal combinations. It is important to point 

out to all concerned that this paper concerns only these two types: 
 
a) "Animal Chimera", where human cells are injected into animals. 
b) "Cytoplasmic Hybrid Embryo", where the nucleus of a human somatic cell 

is transferred into an enucleated animal egg. (A true human-animal Hybrid, 
like a mule, results from fertilisation of an egg by a sperm from another 
species. This is prohibited in Singapore.) 

  
3) To help us make a decision, it is necessary to state what precautions, 

restrictions, regulations, prohibitions and limits will be in place if this kind of 
research is allowed to be done. E.g. will there be regulations for the number and 
kind of human cells to be transferred, the selection of host animals, and the sites 
of integration? Will such combinations be prohibited from developing beyond 
14 days? 

 
4) Would such studies be reviewed by an IRB, or an ACUC (Animal Care and Use 

Committee) or an SCROC (Stem Cell Research Oversight Committee)? The 
recommendations of the ISSCR (International Society for Stem Cell Research) 
seek to ensure the scientific merit, the appropriate facilities and the proper 
qualifications of the investigators.  

 
5) Will there be a Registry of every chimera and hybrid developed? It would be 

easier to decide if we are sure that the necessary rules and regulations are going 
to be in place, and that there will be strict monitoring and auditing of 
compliance. 
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Feedback/Concerns Regarding “Human-Animal Combinations for 
Biomedical Research – A Consultation Paper by Bioethics Advisory 
Committee of Singapore dated January, 2008”  
 
From: Fr. Philip Heng, S.J. , Dr. Anthony Heng, Dr Chan Siew Chee, 
Dr Akira Wu 
Parkway Independent Ethics Committee, Gleneagles Clinical 
Research Centre, 111 Somerset Road #11-02, Singapore Power 
Building 
______________________________________________________________ 
 
Introduction: 
 
First, we would like to commend the Bioethics Advisory Committee (BAC) for 
opening the above Consultation Paper for public feedback before making 
recommendations to the Steering Committee on Life Sciences (para 4). It is laudible 
that BAC assures the public that “none of the issues in this paper are settled as yet” 
(para. 64) and more importantly, that “if any of the ethical objections outlined . . . are 
found to be overwhelming as to be inadequately addressed by legal and regulatory 
control, they might justify the outright prohibition of research using human-animal 
combinations” (para. 55). 
 
Second, at the outset, we would agree with BAC that any objections raised should be 
based on “sound reasons” and not based solely on an emotional response and mere 
assertions that “mixing species is distasteful, repugnant, or even disgusting.” (para. 33). 
 
Third, we should support scientific researches that promote human flourishing of the 
common/universal good of humankind. Thus, while many scientific researches are 
ethically sound, not all of them are free from serious ethical concerns. As such, if 
objections have to be registered to assert an “outright prohibition, of certain scientific 
researches, then they should be done so with the sole objective of protecting the 
common good, the lives of human beings and the dignity of the human person.  
 
Fourth, we note that in this consultation paper, BAC discusses the “Animal Chimera” 
briefly (para 16 etc.) and is primarily grappling with the issue of the scientific research 
on “Cytoplasmic Hybrid Embryo” where the nucleus of a human somatic cell is 
transferred into an enucleated animal egg. We also understand that the main reason for 
exploring such an option is that there has been great difficulties in obtaining human 
eggs due to the risks involved and their limited availability” for stem cell research 
(para. 3.)  
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Position:  
 
1. Main Objection – Inter-Species Combination: 
 
While we see the basic problem of the shortage of human eggs for stem cell research, 
our main objection to BAC’s Consultation Paper above on “Cytoplasmic Hybrid 
Embryo” is that this “Cybrid embryo” method involves the creation of “new” species 
from the inter-species of the human and the animal.   
 
2. Main Concern – Infinite Wisdom innate in the Laws of Nature”:   
 
We would like to affirm BAC’s stand that “Scientific experiments, like everything else 
must conform to the laws of nature.”( para.37). We would like to underline this by 
asserting that scientific experiments and researches should never over look but on the 
contrary respect the law of nature i.e. the infinite Wisdom, that is innate in all human 
beings let alone in animals, plants and the indeed the universe. Our human knowledge 
regardless of how much the sciences have progressed and discovered is but a drop of 
water in the ocean to this infinite innate Wisdom in nature.  
 
3. The Laws of Nature - Grave Evidences of Violations  
 
Our scientific experiments and researches must respect and work within the framework 
and reality of the laws of nature; otherwise, we will be “playing God.” If we ignore this 
innate reality in nature i.e. by crossing species i.e. creating cybrid embryos of the 
human-animal combinations, we will be disrupting and violating a laws of nature and 
would have to face the destructive consequences that may be uncontrollable.   
 
Do we not have the grave and glaring evidences from science that HIV and hepatitis B 
viruses have their origins in chimpanzee species that have crossed over to the human 
species?  Hundreds of millions of innocent lives have been lost through such diseases, 
and thousands continue to die every hour. Science is no where near in finding any 
solutions even after fifty years of research and after having spent billions of dollars on 
such researches. Are we still bold enough to pursue inter-species combination 
approach? Are we tampering with a similar “time bomb” that has similar effects like 
HIV virus?   
 
What about the avian Flu which are confined to birds, chickens and poultry, the napa 
virus in pigs, the ebola virus from bats and the like?   
 
4. The Laws of Nature – Universal and Consistent:  
 
The argument of BAC (para 48) that biologists are dismissing the reality of rigidly 
fixed species and the assertion that biological categorization of species is empirical and 
pragmatic accordingly does not support the overwhelming and all pervading evidence 
we see in nature. All species in the world reveal one common truth. Species do not mix 
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or cross-over to other species naturally; only artificially in laboratories through the 
interventions of scientific experiments and researches.   
 
Moreover, in the whole history of the animal kingdom, NO natural intermediate species 
have been found e.g. a half dog and a half cat, a tiger with horns, a frog with scales and 
the like. To date not a single paleontologist has discovered any natural intermediate 
fossil/species. The hybrids of mule, ligers, geep and the like are all unnatural scientific 
human creations. Again, the problem of classification (para 49) is not our main 
concern, BAC has demonstrated that there is no real problem in introducing a new 
category.   
The Law of Nature is “protesting” against our human experiments in inter-species 
combinations of producing mules that are infertile. What is produced “artificially” in 
such inter-species will remain artificial. The Law of Nature has a “Wisdom” that must 
be respected not violated.   
 
5. Other Risks – Spread of Diseases from Animals to Human Beings:  
 
Our strong objections to the crossing of species experimentation in scientific researches 
are clearly not simply an emotional assertion that is baseless (para.35). The dangers of 
disease being transmitted from animals to human beings cannot be under estimated 
when we have human-animal cybrid embroys. The risks at stake are too high. The lives 
of millions of people cannot be at the mercy of science. Science should serve the 
greater common good of all humankind without exposing us to high risks. Scientific 
reports that assert the threats of Avian flu that if transmitted to human beings is 
unstoppable and is capable of wiping out 200 million people in the world. Our threat of 
SARS in recent years that shook the world especially Asia should also not be forgotten.  
These risks to human lives are what we are most concerned about. Thus, in this context, 
we would like to assert that the reason given in favour of carrying out the cybrid 
embryos experiment in paragraph 57 of the BAC’s consultation paper that the “risk of 
the animal developing human function or capability is negligible” is not acceptable.   
 
Proposals: 
 
6. Leave Species to their own Natural Integrity:  
We would like to affirm the contention that BAC has highlighted in paragraphs 36 and 
37. That is “a human-animal combination is a life form that is artificially created.”  
That “left alone, human and non-human tissues have their own natural ways of 
developing, which will be frustrated if merged . . . each species has its own natural 
integrity/dignity, and it is wrong to destroy it through research. Thus, the creation of 
human-animal combinations for research is objectionable as the integrity of the species 
of (human or animal) is compromised.”   
 
We would also like BAC to note that the “chimeras” in treatments like vaccination, are 
ethically acceptable as established clinical treatments (para. 10) because there are 
precisely no crossings of species. However, the “animal chimeras” of the proposed 
Cybrid embryos created by SCNT are clearly different (para. 6). The implication that 
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both of these “chimeras” are similar because they are both “unnatural” as presented in 
paragraph 11 is not acceptable.  
 
7. Conform to the Laws of Nature – within each species: 
 
In paragraph 38(a) of BAC’s Consultation paper, it contends that “scientists do not 
create life as such; they just ‘rearrange’ the ways life manifests itself. This position is 
acceptable only if such scientific researches confined within one species i.e. solely 
within the human species, or solely within the animal species, without any cross-
species combinations like the cybrid embryos.   
 
However, we know that a cybrid embryo is more than just “rearranging” ways of life.”   
A cybrid embryo is “considered a ‘hybrid’ because its genetic material, which is more 
than 99% human, originated from two species – human and animal. The human 
component comes from the nucleus of the human somatic cell and the animal 
component comes from the mitocondria, present in the cytoplasm of the animal egg.” 
(para 13.) As such, BAC’s contentions of para 38 (b) and (c) are untenable.   
 
The cytoplasmic hybrid do create “new life forms” that leads down a “slippery slope 
that ends up producing something like an animal with human consciousness, or worse . 
. . as sub-human or part-human creature, with doubtful legal and moral status (para 10).  
Again, these “monsters” are to be measured in the context of the “risks/grave dangers 
to humankind” mentioned sections (3) to (5) above.  
 
8.  Compare light with light – “Status Quo and Certainty”: 
 
BAC’s argument in paragraphs 44 to 46 that “departure from the generally accepted 
‘status quo’ or social norms” instead of preserving the preference of a clear cut 
distinction between ‘humans’ and ‘animals’ may not be a bad thing in the long run as 
social norms and our views can be changed as in the “emancipation of slaves in United 
States, and women’s liberation movement” and the like cannot be accepted.   
 
To such views, we would like to state clearly that our main contention in this paper is 
not about the resistance to change of perceptions of people, whether slaves or women 
right, but the reality of the destructive consequences of crossing species. The inevitable 
“moral and social confusion” that will result from the existence of such Cybrid 
embryos are the additional negative effects of such proposed cross species combination 
experiments. Such confusions are relatively less serious than the human destruction and 
monsters that may be produced from such researches.  
 
9. Limited Cytoplasmic hybrid Embryos – Legal Guarantee? 
 
The proposed limitation by legal and regulatory means to some early stage e.g. 14 days 
of the “creation of cytoplasmic hybrid embryo for research is also not acceptable as the 
risks of serious harm to humankind (discussed above in sections (3 to 5) are too high.   
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Thus, we fully support the views expressed in para 53 that “once the techniques and 
knowledge of such cybrid embryos are developed, they may be misapplied. Once 
research involving human-animal combinations become available, it will sooner or later 
lead to the creation of undesirable ‘monsters’ because not all scientific activity is 
controllable, and scientists are human and can be influenced or ‘bought’ like anyone 
else. . . Moreover, our moral or ethical standards shift as we become accustomed to 
what was once considered objectionable e.g. the once rights of the unborn child to live 
has developed into today’s women’s legal right to request an abortion on social 
grounds.”   
 
Again, our support of paragraph 53 of BAC Consultation Paper is not because we are 
preserving the distinction between human from animals rigidly, but that the inherent 
destructive dangers of “playing God” are too high, and moreover there are other 
ethically acceptable approaches that respect and preserve the boundaries between 
species.   
 
 
Conclusion: 
 
10. Cytoplasmic Hybrid Embryo Researches - Unethical, Unproductive & 

Unsafe Scientific Efforts: 
 
i. To pursue the path of this cybrid embryo experiment and research is ethically 

objectionable. Primarily, such human-animal combinations produce “new 
creatures” which is unacceptable and unethical.  

 
ii. Should our precious limited human and financial resources be invested in a 

project that presents infinitesimally negligible potential gains to humankind in 
contrast to the grave and real risks of transmitting animal diseases to 
humankind?   

 
iii. Would it not be more strategic to invest our attention, time and money on “intra 

species” scientific experiments and researches which are not only ethically 
acceptable e.g. using adult stem cells from bone marrow, umbilical cord, 
placenta and the like, but are also showing promising results in many treatments 
for disease like leukaemia and other blood disorders?  

 
iv. It is an essential principle that we respect the Laws of Nature and not violate 

them. In doing so, we are “playing God” as our human scientific knowledge is 
but a drop of water in the ocean of the unknown. The grave and destructive 
consequences of inter-species combinations may not be known in the near 
future, but once known it may be too late and unstoppable. The fact that BAC in 
Singapore and other countries are suggesting that there be cautious and stringent 
“Legal and Regulatory Considerations” in themselves are indications that there 
is something seriously wrong about such cybrid embryo experiments and 
researches.  
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Feedback/Concerns Regarding “Human-Animal Combinations for 
Biomedical Research – A Consultation Paper by Bioethics Advisory 
Committee of Singapore dated January, 2008”  
 
From: Ms Azizah Mohammed 
Parkway Independent Ethics Committee, Gleneagles Clinical 
Research Centre, 111 Somerset Road #11-02, Singapore Power 
Building 
 
 
This is necessary for advancement in Biomedical Research and discovery of New of or 
improved medical treatment. It is critical that maximum safety on all subjects are 
addressed. When applicable, all the important and relevant information must be made 
known to all party who are involved in the research. 
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Comments from Singapore Medical Council 
 
Received via email on10 March 2008 
 
______________________________________________________________________ 
 
Dear Jaz, 
 
I refer to your email below and Prof Lee Eng Hin's letter of 8 Jan 2008 addressed to the 
President of the Singapore Medical Council (SMC). 
 
We wish to inform that the SMC has noted this consultation paper on Human-Animal 
Combinations for Biomedical Research. The Council agrees in principle with the paper 
and support the initiatives to promote biomedical research in Singapore. 
 
Thank you. 
 
Yours sincerely, 
 
Ms Serene WONG 
Manager (Legal / Education), Singapore Medical Council 
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Comments from Gordon Carson 
 
13 January 2008 
 
______________________________________________________________________ 
 
Hello, 
 
The concept of creating human-animal hybrids for any purpose whatsoever is not only 
morally disgusting but also quite dangerous. Imagine a race of beings created with the 
physical power of tigers and the intellectual power of humans. Such technology will be 
impossible to control, once the genii is released from the bottle. A good example of 
such powerful technology going awry is nuclear weaponry. Years ago, only a select 
few countries, the US, Russia and maybe France, had nuclear weapons. Now, almost 
every country on Earth has the ability to wipe out another country with a nuclear strike.  
  
What would it be like if, instead of nukes, you had countries with squadrons of eagle-
like creatures with human brains, able to fly into the airspace of another country, 
undetected by radar because they could fly just above the tree-tops? 
  
I firmly believe all research into human-animal hybrid creation be halted and made 
illegal immediately, for all our sakes. 
  
Sincerely, 
Gordon Carson 
Canada 
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Comments from Nicole Cheng 
 
25 January 2008 
 
______________________________________________________________________ 
 
Dear Sir/ Madam, 
 
I am a student from Nanyang Polytechnic completing my Diploma in Molecular 
Biotechnology. First and foremost, I would like to thank the speakers for the excellent 
presentations at today's (19 January 2007) public forum regarding Human-Animal 
Combinations for Biomedical Research. 
 
Firstly, I would like to state that as a student studying in this field, I have no objections 
regarding the use of animal eggs as a proliferation vector for human somatic cells. 
However, I would like to make a few suggestions regarding future presentations 
targeted towards the general public. 
 
1: Biological terms such a somatic cells should be explained in a very general manner. 
2: If i am not wrong, Clarifications such as animals are not harmed during the process 
of harvesting the eggs, should be told to the public in a layman's version e.g. chicken 
lays an egg and we harvest the egg. 3: From my point of view, the ethical reasons and 
the questions and feedback from the forum, indicate that the general public view 
Chimeras as part-human, part-animal like a Centaur or flying pigs. however from my 
point of view, i see it as a human or animal with parts not from the same entity, e.g. a 
human with a shark cornea as an implant. this should be clearly explained, as i found it 
quite annoying that people kept seeing Chimeras as potential X-men like creatures or 
pigs that fly. 
 4: As long as boundaries and GCP are kept there should be no problem arising from 
this Human- Animal Combinations. Frankly speaking this Human-- Animal combi has 
been going on for years in the drug discovery area. If people were to make such a fuss 
regarding this, then they might as well be against vaccines as they are ultimately from 
bacteria-non-human.However, there is a potential risk of having one crazed scientist 
that would be in secret creating chimeras and reinserting them into organisms trying to 
find out what it would grow up to be. this, to me, is a reason for concern. 
5: As a student and from my understanding, when human somatic cells are fused with 
animal egg cells without nucleus, the resulting cells from proliferation are of human 
origin. this is because the cells would contain the genome of the human and not the 
animal. Also, mitochondria DNA should not affect the cells and thus the function. this 
is because the mitochodria itself is a separate organelle with its own nucleus containing 
its down DNA. DNA, from my understanding, is unable to go through the nucleus and 
integrate itself into the host's (human) genome as it's own DNA encodes for it's own 
function. Which brings me back to saying that, if people are so worried about 
Chimeras, then they should technically be afraid of themselves. Human have 
mitochondria- of non-human origin in them. 
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even worse, is that we don't know how such a 'bacteria'- like creature got into us. Thus 
to me, it is completely illogical to be worried over chimeras as long as scientist keep 
within the boundaries set by the authorities. 
 
These are some of the items that I want to point out. 
I, as an individual, A Christian- if you want to pull in the religious factor, feel that this 
poses no necessary threat to the human society. At this current point of time, I believe 
that there is a certain percentage of human- chimera's walking around as well as 
bionics. People accept them as humans, no more no less. So what if some part of them 
has been replaced by something not human? Are you going to treat that person any 
different from the way he/she was before? No. As a scientist, I feel that if this Human- 
Animal combi benefits others, then why not? Science itself is not a beneficial 
occupation or field to go into. But to me, as long as i am able to help someone with 
what i do, that I enough payment for me. However, if transgenic mutants such as flying 
pigs occur, then i am not for it. because in the first place, this is not of natural 
occurance. secondly, it is beyond my personal principles and religious belief to accept 
such a thing. thirdly, if i was the animal, i would not know where in the animal world i 
stand in. i would be neither animal nor fowl. 
 
Thus i would like to conclude that, as long as people understand the situation in a very 
clear and layman's term, then this experiment would, in any degree, be widely accepted 
by the general public. 
 
As long as the public is fully aware and understand the terms, there should not be any 
major ethical objections or any objections of that sort arising regarding this form of cell 
proliferation. As mentioned previously, we need to make the public understand that 
Chimeras are not creatures like flying pigs, so as to rid of the controversy issues posed 
as heard at today's forum. Also, i feel that absolute restrictions and prohibition of 
reinserting Human-Animal combi cells into a surrogate mother resulting in mutants, 
should be enforced so that the tampering of life would be prohibited thus eliminating 
the playing GOD argument. However, this is on a different level of understanding as it 
deals also with the genetic make up of the organisms in question. 
 
Anyway, this ends my comments for the public forum held today. 
Thank you for your time for reading my comments. 
 
Regards 
Nicole Cheng 
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Comments from Dr Chuah Khoon Leong 
 
7 March 2008 
 
______________________________________________________________________ 
 
The Chairman 
Bioethics Advisory Committee  
11 Biopolis Way  
#10-12, Helios  
Singapore 138667 
  
7 March 2008 
  
Dear Sir 
  
Re : Human-Animal Combinations for Biomedical Research 
  
I am writing in response to the Bioethics Advisory Committee request for an opinion 
with regards to human-animal combinations for biomedical research. I will highlight 
the problems from both a scientific as well as ethical point of view. References are 
appended at the end of this letter.  
  
Problems from a Scientific Point of View 
 
The production of human-animal cytoplasmic hybrids or cybrids involves the transfer 
of human nuclear material from somatic cells into enucleated oocytes of animal origin 
via somatic cell nuclear transfer. The new organism is a non-existent entity in nature 
with predominant human genetic patrimony (due to the nuclear DNA) and with a minor 
animal genetic patrimony (through the mitochondrial DNA). Basically, it is an attempt 
to clone human in animal eggs.  
  
So far, only Chen et al1 had claimed success in extracting embryonic stem cells from 
cybrids and this success had not been repeated. Robert Lanza,2 an eminent embryonic 
stem cell researcher, of Advanced Cell Technology had indicated that his company had 
been unsuccessful in procuring embryonic stem cells from cybrids because the 
development of such artificially created cells stopped at the 16-cell stage immediately 
prior to the blastocyte stage. He attributed the cessation of growth and development as 
a consequence of incompatibility of the animal mitochondrial genome and the human 
genome.  
  
Recently,3 British scientists had successfully produced embryos from the DNA of 2 
women and a man to avoid the transmission of mitochondrial related disease of one of 
the women. This implies that embryonic stem cells obtained from cybrids are likely to 
retain the mitochondrial characteristics of the animal oocytes and therefore there 
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remains a distinct likelihood of transmitting animal related mitochondrial disease into 
the cell lines created, resulting in dire consequences.  
  
Hence, the creation of human-animal cybrids with the intention of harvesting the stem 
cells faces the following:  
 

1. the likely failure in developing beyond the blastocyte stage for reason stated 
above  
 

2. the risk of transmitting animal related mitochondrial disease  
 

3. even in the event of successful procurement of embryonic stem cells from 
cybrids, the problem of unrestrained growth resulting in tumour formation e.g. 
teratoma has to be resolved. The problem of unrestrained growth and inability 
to direct cell differentiation remains a major issue in the realm of embryonic 
stem cell research4 and embryonic stem cells derived from cybrids are unlikely 
to be spared of this problem either. This casts doubts on the possibility of 
success.  
 

4. genomic alterations are documented in cultured human embryonic stem cells.5 
These genetic alterations were so significant in some cells, rendering those 
affected cells unsuitable for therapeutic purposes since these mutations play a 
role in carcinogenesis associated with growth advantage over non-cancerous 
cells. It will be impossible to use these malignant cells for therapeutic purposes. 
If human embryonic stem cells do not remain ageless and perpetually 
unblemished, this problem will also apply to embryonic stem cells derived from 
cybrids.  
 

5.  if the usage of animal oocytes is needed to ensure greater success in the process 
of cloning (and therefore the creation of cybrids) because animals eggs are more 
abundant, one questions why such improvement has not happened to date in 
animal cloning. As a matter of fact, in the cloning of monkey embryonic stem 
cell, 304 eggs were used for the production of 2 cell lines of which one was 
genetically defective.6  
 

6. transmission of retroviruses and other forms of serious infections initially 
confined to the animal kingdom. Endogenous retroviruses form a significant 
part of the host genetic heritage in animals and are transmitted to the next 
generation during reproduction.7 There is no guarantee that such viruses, 
existing within the mitochondria or cytoplasm of the oocyte, are not re-
integrated into the transferred human nucleus during the formation of cybrids, 
resulting in illnesses which may include tumour formation. Contamination of 
cybrid derived mixed stem cell lines with biological materials of animal origin 
remains real, prompting doubt whether such cell lines could be used clinically.  
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Vast resources will be used in human-animal cybrid research and there is no guarantee 
of success given the above problems. It is better that such resources be used for other 
more promising research such as adult stem cell research where ethical and/or legal 
concerns shrouding embryonic stem cell research do not arise. Adult stem cells display 
significant capabilities for growth, repair and regeneration of damaged cells and tissues 
in the body and there are at least 70 scientific publications alluding the benefits of adult 
stem cell therapy in patient therapy whereas none had so far been recorded for 
embryonic stem cells.8  
  
These problems should be addressed and clarified even before the problems on 
bioethics are tackled. Prudence beholds that a distinct boundary between the animal and 
human kingdom be maintained with regards to certain issues and the creation of cybrids 
is one of them. After all, HIV9 and hepatitis B10 are shown to have their origins in the 
animal primates such as chimpanzees and it is obvious that the boundary had been 
transgressed, resulting in the dire consequences that we face today.  
  
Problems from an Ethical Point of View 
 
The purpose of human-animal combination research is to clone humans in animal eggs 
so that embryonic stem cells can be obtained. The human-animal combination is likely 
to retain an overwhelming human characteristics given the experience with Dolly, the 
first cloned sheep. Dolly was created using Scottish blackface enucleated oocyte 
following which nuclear material from the mammary cell of Finn Dorset breed of sheep 
was introduced. Dolly resembled a Finn Dorset sheep and not a Scottish blackface 
sheep. 
  
Given the above fact, it is likely that cybrids will bear an extreme resemblance to a 
human person and therefore will share the same ethical concerns as human clones. 
Human life is sacred and must not be destroyed. Therefore cloning human in animal 
eggs only serves to underscore the serious ethical problem associated with cloning in 
the first place.  
  
Conclusion 
 
In summary, alternate ethically sound methods of obtaining stem cells should be looked 
into. Interestingly,11 the creator of the cloned sheep Dolly, Professor Ian Wilmut, had 
abandoned the cloning method via 'nuclear transfer' in pursuit of other means of 
obtaining stem cells. His experience should serve as an indicator that in cloning, vast 
amount of resources may be wasted in the pursuit of a science that is unlikely to yield 
any therapeutic benefits.  
  
  
Thank you. 
  
Yours sincerely 
Dr Chuah Khoon Leong, MBBS, FRCPA, FAMS (Pathology) 
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Comments from Dr Hannes Hentze  
 
6 March 2008 
 
______________________________________________________________________ 
 
To the BIOETHICS ADVISORY COMMITTEE 
11 Biopolis Way, #10-12 Helios 
Singapore 138667 
 
Dear Alvin Chew, 
 
As requested in your letter dated 4th Feb, here are some comments on the 
abovementioned paper. 
 
Firstly, I answered in a similar a questionnaire in November 2007. As this seems to be 
another round of consultation, I do wonder how long it will take to come to clear 
guidelines or even a legislation in Singapore. This is a long overdue, urgent matter in 
certain areas of research. 
 
1) Firstly and most importantly, I find that the discussion is too broad and 

overregulates one very common area of research, I cite from the paper: 
 
“This Consultation Paper considers chimeras created by introducing human cells into 
animals, animal foetuses or animal embryos, and refers to them as animal chimeras. 
These chimeras are useful for research, such as the study of the developmental potential 
of human embryonic stem cells or their derivatives.” 
 
What is left unconsidered here are very common xenograft models used in oncology 
research, where either established tumor cell lines (which can be ordered from suppliers 
such as ATCC) or primary human tumor tissue is transplanted into immune-deficient 
mice, typically subcutaneously for solid tumor models or intravenously for leukemic 
models. These models are very common in drug companies like ours, and the necessity 
to have to apply for IRB approval for each of these experiments provides a totally 
unnecessary hurdle since these type of chimeras pose absolutely no ethical concern and 
are used since decades as standard assays. 
 
My question here would be: Why are these kind of experiments with 
DIFFERENTIATED SOMATIC CELLS not explicitly excluded from IRB 
review? 
 
Again in this consultation paper (as in the last document), these very unquestionable 
research areas are mixed with very questionable ones such as cytoplamatic hybrids. 
 
To go one step further, I would similarly tend to deregulate standard human embryonic 
stem cell experiments in mice with established lines, there is no ethical reason to have 
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an IRB review for each experimental set as they are pure repeats of previous conditions 
(ie, with EXISTING hESC lines). 
 
2) “Scientists are, however, interested in creating another kind of hybrid, called a 

cytoplasmic hybrid embryo, for the purpose of deriving stem cells.” 
 
I agree that this area has a lot of ethical conflict potential, and personally I do not see 
the necessity to allow such research in Singapore. Especially recently, and not 
mentioned in this document, iPS cells created from somatic cells may be replacing 
these approaches soon. The field moves too fast here to follow by this kind of slow 
review process, and the particular use of this particular method is questionable for our 
small research community here. Rather we should make an effort to de-regulate 
common, ethically unquestionable areas (like above, tumor xenograft experiment do 
NOT need IRB review in other countries). 
 
3) “For instance, scientists have used adult stem cells from human umbilical cord 

blood to test their effect on rat disease models, and in the process created 
animal chimeras.” 

 
Again since these are adult stem cells, I would tend to not overregulate this area. 
 
4) “There are two concerns here. One is that human-animal combinations 

invalidate how we classify things, and as a result cause moral confusion.” 
 
I have one possibly important notion here: in contrast to for instance transgenic plants 
that are later on consumed by the population and are able to spread into nature, these 
kind of “new entities” are very different from this angle: (i) these new entities are short-
lived; (ii) they will not be allowed to reproduce; (iii) they will confined physically in 
appropriate laboratory spaces; (iv) they will not be seen, come in contact or be 
consumed by the population. 
 
I think these practical limitations are important considerations when talking about the 
impact of such chimeras on the society as such, and I do see a great difference here to 
other areas which can have a direct contact/impact on the society at large (such as 
transgenic plants or pigs). 
 
I possibly repeat myself but my sentiment is that before spending time to allow or 
disallow this rather boutique/exotic methods that are anyway done in UK now, we 
should first de-regulate other areas. Still, we have no stem cell legislation in Singapore, 
which poses great bureaucratic obstacles for many researchers. For instance, any cell 
line we want to use for a standard mouse tumor assay requires an IRB exemption, a 
practice unheard of in UK, Europe or US. If we intend to use human stem cells of any 
kind we need to get a full IRB review, which is costly (2,000 S$/review), cumbersome 
to prepare, and sometimes the review process is slow. Even the form that has to be 
filled out for a standard IRB (like NUS) is not at all designed for basic research 
purpose, and the whole process is just unbelievably complicated – although I have to 
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say that the IRB I worked with tries to be really helpful and fast. These practices of 
overregulation SERIOUSLY slow down research in Singapore. This issue has to be 
resolved ASAP, before we venture into such esoteric research areas that have no 
immediate effect on applied research in Singapore. 
 
I would truly welcome any step into the direction of deregulating research areas that do 
not need any IRB. 
 
With best regards,  
Hannes Hentze, PhD 
Senior Scientist 
S*BIO Pte Ltd 
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Comments from Dr Steven Ho  
 
13 August 2008 
 
______________________________________________________________________ 
 
We support whatever decision the government made, because the government will have 
scientific evidence to support it. 
 
We generally agreed if it is to save live. 
 
We do not agree if it is for purely commercial exploit.  
 
Take for example; we saw a documentary on how shark fins are harvested from shark. 
A shark is hauled up onto the ship. Only its fins are cut-off and taken. The shark still 
alive is thrown back into the water. It cannot swim anymore. It died by drowning 
gradually on its way down. Along the way down other fish eats it. This is quite 
inhumane. 
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Comments from Dr Matiullah Khan  
 
24 March 2008 
 
______________________________________________________________________ 
 
I have carefully read the current consultation paper on Human-Animal combination for 
biomedical research prepared by Singapore Bioethics advisory committee. This is an 
exceptionally well prepared document; most of the ethical and scientific issues related 
to research in human animal combination have been addressed comprehensively in this 
consultation paper.  Therefore, I think there is very little that one can suggest to 
improve it at this point of time. The comprehensiveness of the consultation paper 
notwithstanding, I would like to make following suggestions:  
 
1). All research involving human stem cell and human animal combination should be 
strictly regulated and monitored by relevant regulatory authority. Proposals that seek to 
create human-animal combination in any form should be reviewed by a committee 
comprising of scientific and legal experts. 
 
2). Meaningful research on human animal combination should be encouraged under the 
watchful eyes of appropriate regulatory authority and the progress as well as lack of 
progress, or any adverse or unexpected outcomes, should be strictly monitored. 
 
3). Research on human animal combination should be based strictly on well defined 
and clearly identified objectives and goals.  There should be strong disincentive for any 
fantasy science.  
 
4). Even if the research involving the human animal combination is performed within 
acceptable norms of ethical and scientific guidelines, it is still possible that such 
research may go awry and produce something totally unexpected and unacceptable. 
Under these circumstances, there should be adequate legal protection for scientists who 
started the research with good intention. Moreover, there should be adequate guide 
lines how to deal with the “outcome” of such experiments. 
 
5). Scientific priorities in biomedical research must be adjusted with the realities of 
time and space. Today, obtaining therapeutic benefits are the prime objectives for such 
research. However, with the emergence of new challenges due to changes in the 
environment and natural habitat of our planet, the regulatory authority must be prepared 
ethically and scientifically to adopt and implement futuristic objectives in biomedical 
research related to human-animal combination.  
 
Matiullah Khan, MBBS, MPH, PhD 
Oncology Research Institute 
National University of Singapore 
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Comments from Dr Khoo Lock Nah 
 
18 January 2008 
 
______________________________________________________________________ 
 
I am concerned about the chimera from the perspective of the creature. 
We might be 'playing God' but we ARE NOT God. We do not necessarily reflect the 
goodness of God in whatever we do as humans with self-serving motivations. 
 
There must be some protection in place for the chimera. 
As a living creature, it is NOT a THING for us to do whatever we like with it - causing 
it suffering without pain killers etc. 
 
I believe STRONGLY that we must have 
1. some guidelines in place if we should go ahead with the research so that chimeras 
will be treated with respect and care and not abused in the name of science and 
research. 
 
2. There must be outside bodies (eg Humane Societies like SPCA NOT govt groups 
like AVA) monitoring this. Of course the local SPCA cannot do such a job (they 
already failed to preserve lives of about 80 per cent of all animals surrendered to them 
in the past year) but since we are supposed to be a world-class society with world class 
research, it would be important to get world class humane societies who are concerned 
about animals/creatures- to monitor this...This is very important if we are to be 
transparent, accountable and truly world class. 
 
KHOO LOCK NAH (Dr) 
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Comments from Dr Prasanna Ratnakar Kolatkar  
 
10 March 2008 
 
______________________________________________________________________ 
 
After reviewing the doc you had sent me as well as looking at other related works I 
have the following opinion. 
 
I think that we should adhere to well-practiced laws that have been applied to the 
cytoplasmic hybrid embryos. Specifically to terminate any such embryos within the 14 
day period as has been done for some time. They could be very useful for creation of 
pluripotent stem cells as well as other studies mentioned in the consultation paper and 
pose little or no problems in terms of ethics such an any sort of developed offspring. 
Considering there is a large shortage of available human eggs, this appears to be the 
best route possible until methods such as iPS are more mature and proven. 
 
It is possible that in the more distant future we could look at potentially extending the 
type of experiments as more information becomes available but I think based on the 
information that is available, the 14 day SCNT embryo period is logical and reasonable. 
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Comments from Associate Professor Li GuoDong  
National University Medical Institutes, National University of Singapore 
 
10 March 2008 
 
______________________________________________________________________ 
 
I would principally support the generation of stem cells by cytoplasmic hybrids (human 
nucleus into animal oocyte but not vice versa) for basic research. Derived embryo 
should not be kept beyond 2 weeks and transplantation of such embryo should be 
forbidden. 
 
The research on human-animal chimeras needs more strictly regulated and carefully 
reviewed, in particular, when neurons or brain tissues are involved. Breeding should be 
not allowed in any case. 
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Comments from Dr Lim Sai Kiang  
Principal Investigator 
Institute of Medical Biology, Agency for Science, Technology and Research 
 
8 March 2008 
 
______________________________________________________________________ 
 
The consultation paper is a balanced and accurate presentation. It recognizes the 
importance of providing room for scientists to push the frontier of science and at the 
same time, remaining sensitive to the ethical and religious concerns of the society at 
large. While keeping legislative guidelines in pace with scientific advances is important 
for the health of the local scientific community, it is essential and  
prudent for this pace not to exceed or lag behind scientific advances.'  
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bio-research- necessary fundamental understanding 生物研究–必要的领悟 

Cognose Lim Swee Keng 林瑞庆   

CtS Cognoscere tenus Solvere 康索 

Cognize before Happening 察 于 生之前觉 发  
Solve beyond Causes  解决于根基之处 

www.cts-ideas.com 

 
Bio-Research – Necessary Fundamental Understanding 
Thursday, January 24, 2008 
Cognose Lim Swee Keng SM(MIT),  
Engineer, Inventor, Philosopher 
699 words 
http://cognose.blogspot.com 
 
The west, occidental intelligentsias were subjected to the most brutal oppression, 
scrutiny of ideas, of inventions, of findings during the dark ages, medieval eras.  
 
Scientists, many of them were brutally punished. Only those passionately pursuing, 
supported by useful facts that can be repeatedly sensed, measured, produced, 
reproduced, mass reproduced survived these rigors and become sciences.   
 
This has led to such magical number of 6.023x1024 as the consistent number of atoms, 
molecules in one standard measure. How rigorous they became!  
 
This tradition passed down many generations till recently. 
 
Only through this rigor, that we can make heavy jet flying like a bird, train faster than 
bullet, voice, photos, even movies zoom across oceans in split seconds, without 
distortions. And all are made efficient, that even children around the world can enjoy 
them a plenty. 
 
The same is made to medicine, surgery. Even tying a knot of threads, has name, even 
which pincer to do which twisting at which moment. This made doctors can be trained 
by thousands, millions saved each years. 
 
Human, when given more power, is detached from the immense order of nature, and 
yearning to be free, yearning to accomplish more, faster, more comforts, even at all 
cost. 
 
So asbestos, tobaccos, DDT, Lead added into gasoline, CFC in hair spray, refrigerants, 
coating cooking utensils, were accepted as good solutions, great solutions. Even though 
they merely bring some marginal improvement, luxury, comforts, aesthetics.  
 
These inventions have no real needs, pressing needs.  
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However their damages were proliferated, multiplied quietly. Damages that would take 
many decades to discover, confirm, before law enacted, before counter measures are 
devised. And whether such counter measures are effective, are harmless, would open 
up new cycles of labors, complex labors, endless labors, shrouded by interested parties 
uttering in newly created terminology. 
 
So when the effect of some newly formulated medicines have yet to be proven 
harmless, stem cells research yet to create windfalls, human-animal crossing is now a 
hot pursuit. 
 
i am an inventor, i support innovative quest, creative ideas. 
Creative ideas are more easily done for physical systems. Physical systems are so much 
simpler, predictable compared to biological forms. 
 
Physical systems are also so profitable for one can have many, can upgrade frequently, 
like auto-car, phones, computers, travels. In fact these are biggest industries, 
consistently be the locomotive for economic growth, throughout history. 
 
But Medicines, Pharmaceutical research, Gene Modifications, Stem Cells, Human-
Animal crossing of gene even can be proven important, even found to be critical to the 
well beings of good quality living, they cannot, and will never be pillar of economy.  
 
For any Industry to be pillar of economy, it has to have substantial consumptions by 
whole populations, without upper bound. It will require a person, every person 
consume daily a few hundred gram of drugs, like making phone calls. It will require a 
person to change a few organs in their life spans, like buying computers, auto cars.  
 
Even this can be manipulated to become a norm. 
is this healthy society?  
is this quality living? 
 
From history of beasts to civilized world, no community prospers because of 
medicines, even though no prosperous community can live without good health care. 
The needs and wants, the profit and magnitude, we must be very clear about. 
 
i am not against such exoteric research, but such research must not be driven by 
economic forces, else doctors become butchers, else lawyers become crooks. When it is 
so, many forgery of research will be given high prizes, many powerful procedures, very 
harmful one, would become hot sells. 
 
Biological research is in different league from physical sciences. 
Engineers made airplanes, mobile phones that work the same way every time, that 
connected the world together, that integrate civilization into one with greater wisdom, 
that enriched thousands of college boys, like Bill Gates, Jobs, into billionaires. 
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Only by placing bio research into this right perspective, progressing slowly without 
pressure for profits, subjected to tightest, longest durations of verification, can Bio 
research really serve the greater good of civilization, inspired gifted researchers, 
formed greatly profitable enterprises, hospitals a few, less than a handful. 
 
There is no pressing need to catapult such research, for there is no epidemic that is 
killing even a few hundreds today.  
 
Much simpler inventions are common examples, spanning from tobaccos, DDT, Tetra-
ethyl lead, transfats, CFC. They can be precisely formulated and created big 
enterprises. These enterprises have their strong muscles, determined hearts and 
therefore are well capable of deciding what is legal, marketable. 
The less obvious long term impacts to the welfare of human life were never considered. 
Therefore, there is no justification to say more complex biological research can be 
effectively regulated.  
 
This goes back to the contribution of the occidental thoughts. 
Their long suffering journey that demand the highest discipline, precision is absolutely 
needed to bring us forward, to bring wealth overflowing. 
 
For the world to prosper long, progress well, the west cannot be set free. 
if they are set free, the wealth created is small, the harm induced have been 
demonstrated for many generations to suffer. 
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Comments from Dr Steve Oh 
Associate Director & Principal Scientist, MEng CEng CSci MIChemE 
Stem Cell & Fermentation Groups, Bioprocessing Technology Institute 
Agency for Science, Technology and Research 
 
23 January 2008 
 
______________________________________________________________________ 
 
Firstly, I would say that the Key reason for proposing the study of human animal 
combinations is the scientific enquiry to understand nuclear reprogramming (how the 
nucleus of an adult specialized cell can be induced to regain its potential to develop into 
other cell types). 
 
This research would ‘ideally’ have been carried out by somatic nuclear transfer of 
nuclei from adult human cells into donated human eggs. However, due to the shortage 
of these eggs and the potential adverse events that might result from obtaining them 
from women in Singapore through induced ovulation, investigators are exploring as an 
alternative, eggs from animals which has resulted in the consultation paper on “Human 
animal combinations (or animal chimeras) for research”. 
 
My Views 
 
I personally feel that Singapore should try to focus her research efforts on human 
embryonic stem cells, where she has developed a certain amount of leadership already. 
As venturing into too many stem cell research options may dilute our research 
capabilities. It is interesting that the consultation paper highlighted that true hybrids 
such as the liger and mule are infertile (page 12, paragraph 12). What can we already 
learn from these lessons? If hybrids within the same species that are created turn out to 
be infertile, then interspecies hybrids have a high possibility to develop ‘abnormally’.  
Thus my own ‘gut feel’ is that this avenue of pursuit is likely to reveal little insight into 
reprogramming as the likelihood of success in experiments will be very low. 
 
The landmark work by Yamanaka in reprogramming adult cells to become induced 
pluripotent stem cells had a success rate of < 1% even with targeted gene expression. 
Therefore, I do not expect the success rate with inter-species hybrids to be any higher. 
To put it in perspective, it could take between 100 to 1000 animal eggs to be implanted 
with human nuclei to possible get one successful hybrid embryo. So each individual 
experiment minimally would require hundreds of rabbit or cow eggs. And where would 
Singapore researchers get these from??? 
 
Another scientific error of this avenue of investigation is that even if these hybrids cells 
were successfully created, when they are implanted into animals, they would take on 
the characteristics of the host animal (see page 14 and paragraph 17 and page 25, 
paragraph 50 of the consultation document). If this is the case, why then go through the 
immense trouble of make these hybrid cells, when the implanted phenotype would end 
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up being that of the animal rather than a hybrid human cell? My understanding is that 
the purpose of this research is to create human cells which behave like human cells to 
study their behaviour. If these cells upon implantation into animals display animal 
characteristics, then the benefit of this complex creation has been lost! 
 
Another study that was cited was the creation of chimaeric sheep with organs that are 
15% human and these researchers hope that the ‘humanised’ sheep organs would be 
used for transplantation into patients one day (page 16, paragraph 20). As a matter of 
fact, the biomedical industry is moving away from animal derived products. Putting 
cells back into animals and creating ‘humanised’ organs from animals for implantation 
will need to overcome some very high safety hurdles to get past the regulatory 
authorities! My view would be that this approach would be both impossible 
scientifically, and significantly difficult from a regulatory perspective. Some significant 
health issues to be addressed would be animal derived viruses, both known and 
unknown which will have to be tested for in such animal hybrids to prevent transfer of 
diseases from animals to humans. I would predict that it would require 30 to 50 years 
from the demonstration of scientific proof of concept to application, based on the 
historical cycles of the biomedical industry in bringing any therapeutic to the market, 
e.g. vaccines, monoclonal antibodies, and in the case of failures: gene therapy. 
 
Finally from the ethical view point, my own view is that there is indeed an innate 
species barrier and that each species has its own natural integrity that cannot be crossed 
without some significant global changes to their genome or proteome. And for the 
foreseeable future, we do not have the knowledge to make these global changes, merely 
by using another animal’s eggs to do this reprogramming. One might perhaps have 
more success trying to extract the contents of 100’s of eggs, to profile the proteome and 
characterize potential reprogramming factors. 
 
Recently, I have mentioned in another forum on the “Use of donated women eggs for 
stem cell research” that the breakthrough by Yamanaka’s group in Kyoto University in 
reprogramming with 4 genes should be pursued rather than the approach of using 
human eggs for reprogramming since this is more facile, and has been proven time and 
time again by 6 different groups in the last 6 months, that these genes can reprogramme 
adult cells into cells with embryonic like characteristics. 
 
Therefore, I will again state my opinion that the use of animal eggs is likely to be a 
scientific “cul de sac” similar to the use of women’s eggs and it would be more fruitful 
to pursue reprogramming with individual genes such as the “Yamanaka factors or 
genes” than creating animal human hybrids. 
 
Thank you for listening, and I hope that these views are useful to the Bioethics 
Advisory Committee in making your decisions. 
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Comments from Dr Gabriel Oon Chong Jin 
 
23 January 2008 
 
______________________________________________________________________ 
 
 
Professor Lim Pin 
Chairman  
Bioethics Advisory Committee 
Singapore 
 
 
Dear Professor Lim 
   
                        Re: PUBLIC FORUM ON HUMAN-ANIMAL COMBINATIONS FOR 

RESEARCH, Breakthrough Theatre, Matrix, Bipolis, Singapore  
Feed back 

 
Thank you for inviting me to listen to the proposal and to provide a 

feedback on the new exciting area of tissue engineering to raise eventually suitable 
tissues for human repair of diseases. I received this invitation from our Academy of 
Medicine. 
 

At the request of your Committee to submit public feedback, I have put 
some of my comments which I had mentioned at the Public Forum.  
  

My comments are made from the angle of a past researcher with five 
industrial patents and familiar with the problems of requirements of secrecy, 
intellectual property rights, industrial research and the difficulties of bringing a research 
product to fruition and commercialization. 
 

1. PUBLICITY 
 

Unlike the first Public Forum on Human Female Egg donation, which had a few 
people, this was better advertised and attended. The invitation was extended to 
our specialists in the Academy of Medicine, and other tertiary Institutions and 
hospitals. It was good to see the laity contribute their concerns, even though the 
medical information was probably too advanced for them. The ethical issues 
effecting the ordinary man in the street was well discussed and this should 
continue. No matter how simple or ‘naïve’ the questions appeared, the public, 
like us, are anxious, and  concerned, as a lot of public funds are being channeled 
into this Stem Cell Research area, with big financial  losses reported by ES 
Stem Cell International and other companies. 
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2. SOMATIC CELL NUCLEAR TRANSFER (SCNT) 
 

(i) The use of fertilized human embryos for SCNT experiments to create clones to 
be ‘dismembered’ and then used for tissue engineering is abhorrent, as it would 
involve the destruction of an innocent human life. Why is this abhorrent? 

 
(a) 90% of the world’s religious population have a religious belief.                                   

These believers share common moral values such as, “The respect 
of human dignity, human life, human individual rights, love, 
compassion, do not steal, respect for father and mother; care for 
the handicap, do not kill”. These are fundamental beliefs. 

 
(b)  Where these beliefs are strong and products which have serious 

ethical or religious moral objections would be a liability risk for 
the investor(s) 

 
(c) If the product is sold to a small market for only those who are in 

desperate need, manufacturing costs can’t be sustained or viable. 
 

(d) fear that if these unwanted humans are considered dispensable and their 
organs can be removed from them. “If they can do it to these innocent ‘baby 
humans’ (who can’t complain), why can’t they do it to us too one day. 

 
(ii) The use of adult sources of Stem Cells, converted experimentally into 

embryonic properties is exciting news, as it means that the serious ethical 
objections of using living human embryos can now be averted using fresh 
approaches. 

 
3.  ANIMAL CHIMERAS 
 
(a) The use of somatic tissue from humans to animals or vice versa from animals to 

humans is not new. Human cancer tissues, e.g sarcoma or leukaemia 
tissues/cells have been injected into experimental animals to raise immune 
xenografts for treating some human diseases since the early 1950s. On a larger 
scale, some animal livers, e.g. baboons have been used in human xenografts, but 
major obstacle has been rejection and the anxiety of animal transmitted disease. 
e.g. There is some evidence that the human immunodeficiency virus (HIV) was 
transmitted in the 1950s  from chimpanzees to humans and spread from Africa, 
as there were no human HIV before then.  

 
(b) Pig valves for replacement of diseased human heart valves have been more 

successful.  
. 

(c) Animals have always being used for the testing of orphan drugs and vaccines, 
before humans are finally used. These animals are mice, rabbits, and going on to 
bigger animals like chimpanzees for human hepatitis viruses, like hepatitis B. 
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The use of animal chimeras for testing of drugs is a useful in vitro screening test 
for potential toxicity. 

 
(i) The more serious question would be, can remnant product ( protein, 

or DNA sequence, or gene of an ‘enucleated animal egg’, either in its 
natural or altered state  cause harm in a recipient human? Would it 
be capable of producing some disease unknown to humans now, but 
appearing later because of the ‘slow expression’ of the gene or protein? 

 
         Some cancers, like liver cancer takes 20-40 years to develop in humans 

after the primary infection becomes a chronic infection. In the 
Thalidomide disaster in the early 1950s, many children were born with 
deformed limbs. In another accident in that time, during the manufacture 
of polio vaccine some SV 40 sarcoma virus entered accidentally into the 
manufacturing vats and not detected, after vaccination. 

                       
Thus transmission of animal diseases is a serious concern, and when 
disease would appear may not be answerable now, except  in human 
long term trials and follow ups                                                                                             

 
(ii) Also would zoonosis, of animal viruses, in which the animal is the 

natural reservoir and confined to the animal kingdom, spread into 
humans and cause human diseases. Some examples are the avian Flu, 
which is confined to birds, chickens and poultry, napa virus in pigs, 
ebola virus from bats, murine leukaemia virus to humans, and HIV as 
mentioned above. Slow viruses (like Kuru) take many years to develop 
into brain atrophy and Alzheimer’s Disease. 

 
(iii) PLAYING GOD 

 
(a) Professor Nuyen, who admitted that he has no religion and a non 

Christian was too outspoken on the subject of “Playing God”. His views 
of no religion and ‘no God’ should be confined to his own personal 
views and not included into a ‘policy document of BAC. From the 
World Directory of Religions (mid 2006 census) 75% are Christians. If 
the believers of the one God of Abraham are included (i.e. Christianity, 
Islam and Judaism this would make up to about 80% of the world 
population, the remaining 10% is composed of Buddhism, Taosim, 
Hinduism, Sikhs Baathists, Shintoism and tribals. Only a small 10% are 
anti-religion, antiGod.  

 
The small minority of anti-Gods in your BAC should not impose their 
own idea of no God on some 90 % of the religious in the population. 
Many of us with a religion, are very disturbed and concerned by these 
views. 
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 On your esteemed Committee are men of God, and it is good that they 
are there. In societies which is God center, there is social order, 
compared to those with none, when there is disorder and chaos.                                             
 

(b)  Is there God in Science? 
 
Many great scientists have been men of God, and one should not 
discredit Godly persons doing science or their views of God and 
science. 
 

In the 1820s in Paris, a young scientist got into a horse carriage. Noticing an 
old man praying quietly at one corner, this young man told the old man, 
“Forget about praying. It is science and technology today. Look at 
inventions in electricity, telegraphy, the steam engines… .this is science and 
progress and the future.”  Later the carriage stopped, and the old man started 
to get out. Before he alighted, he turned to the young man and said. 
“Without seeing God in Science, there is no discovery.” Who was this old 
man? He was Louis Pasteur, Father of sterilization, vaccination and 
discoverer of rabies vaccine. He was praying the Rosary. This is a true story. 
 
(iii) Professor Hoyle, Nobel laureate in Astrophysics from Cambridge 

University once said “Take a jumbo jet. Blow it up. Try and put the 
pieces together. No human can put them together, except God” 
(From Scientists  who converted into Christianity publication) 

 
(iv) In human molecular science, we see the trillions of atoms assembled 

together in an orderly manner in the human body, to form organized 
cells, and organs. They are coordinated and function like an 
orchestra with a conductor. Man can synthesis and put chemicals 
together and make DNA sequences. We can chop and splice genes 
and reassemble them to make pharmaceutical products, but does that 
product have feelings, emotions, liveliness, or spirit? Man can make 
robots to do whatever we want it to do, but do the robots have 
human feelings and emotions? Can Man make water from hydrogen 
and oxygen atoms and  in  the  abundance  in nature? Starting from 
nothingness where is the origin of ATP, the source of energy to start 
all metabolic activity to make proteins, cells? 

 

Sharing my personal experiences in research into discoveries, 
inventions and patent protection. 
 
After some 20 years of research on hepatitis B and liver cancer, we were 
able to develop 5 products from our research to be able to patent them, and 
have these patents awarded globally, e.g in the USA, EEC, Asia, and 
Australia. We did not retain these for our financial gain, but gave them to 
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the Government so, that from the profits, our people would benefit from 
them. 
  
Was it easy to reach this seemingly impossible high hurdle? No. There were 
serious and fierce competition between us and rival groups. 
We prayed together as a team, so that the benefit of our research would go 
to humanity. When we were awarded these patents from 2005-7, we  knew 
we were the best team in the world “Praise the Lord”. 

                                                                                                              . 
(v) Were there pitfalls? 
When one is at the forefront of research the away ahead is darkness, because 
no one is in front. Would that darkness be a crevasse and we fall, or would it 
be glory and a major discovery. 
So, I view the proposed research on animal human chimeras as a journey 
into darkness ahead, with many difficulties. It is not easy. The journey 
would likely take many years. Seldom are discoveries made in a few years, 
but long years of patient research 

 
3. ETHICS IN REGULATION  

 
The public perceives that BAC is not just an Bioethics Advisory Body 
on Stem Cells, but also the promoter, the financier, regulator, licensor 
and a potential manufacturer 

            W. H.O. requirements for Biological products for human usage, had  
           strongly emphasized that the  regulator should not also be a member of  
            the committee, as this would indicate vested or  conflict of interest. 

 
            One possible way to overcome these objections is to have an 
independent Scientific Body comprising eminent senior/elder statesmen in 
Science and Medicine, perhaps appointed by the Prime Minister to oversee the 
sensitive Bioethics projects, such as Stem Cell Research, where there is so 
much ethical difficulties. 
This would give public assurance, transparency and accountability, because a 
lot of public money is needed and the research can be very long and there can 
be many failures before there is success.  
 
            As a note, the US President has a Council of top scientists, consisting of 
Nobel prize winners to advise him, besides having his own Bioethics Committee, 
headed by Leon Kass. 

 
                                                               Dr. Gabriel Oon Chong Jin, MD Cantab,   
                                                               FRCP London, FAMS, DCH London. 
                                                                
 
  23/1/08                                                                                                                                                     
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Comments from Evelyn Quek 
 
23 January 2008 
 
______________________________________________________________________ 
 
Should research on human animal combinations be allowed? 
 
Can no longer be disallowed as it has already started but it should be highly regulated 
to ensure: 
 
Researchers do not get carried away with playing 'God'. Although many arguments 
exist why such research should be allowed, primarily its benefits is to aid human life 
and suffering, therefore, the following safeguards should be put in place to ensure that 
scientists sidetracked do not get into the excitement of new discovery, pushing frontiers 
with no ethical considerations. 
 

1) There must be clear medical benefits for the research outweighing the cons, not 
just one based on the numbers game or being in the forefront of 'chimera hub'. 
 

2) There should be several ethical bodies comprised not just of scientists but 
predominated by futurists with strong moral codes of human decency, religious 
thinkers who are forward looking, lay people, strong in the community who can 
provide a strong counter balance with no vested interest. 
 

3) Research should be conducted with no cruelty to any animal or being (chimera). 
Getting used to cruelty in the name of research is the beginning of the slippery 
slope. When the example in the paper cites incest, I can only say that difference 
between human sex and rape is one of violence and cruelty as opposed to a 
natural act. And if our courts now admit rape by husbands, it is a measure of 
how the law itself has progressed from its own narrow minded thinking about 
marital rights of husbands to acknowledging the rights of wives as individuals. 
 

4) If doubts exist about the 'yuk' factor, whether we are about to create monsters 
(foreseeable if research boundaries are pushed) there must be strong legislation 
to ensure that the issue is open to discussion and the majority views of the 
ethical bodies taken into consideration. After all, human compassion and 
decency can hardly be dissected at just the analytical and intellectual level. It is 
primarily a fundamental sense of wrong doing that has stopped human societies 
from going of the tracks while 'playing God' - genocide (Hitler, Mao, Pol Pot, 
sterilisation) always produce widespread undesirable consequences. 
 

5) There has to be an acknowledgement that not everyone wants a transplanted 
pig's heart etc. The right to refuse chimera stem cells or transplants must be an 
inviolable right of each citizen. 
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6) Heads of research must show proof of human compassion and be well balanced 
individuals. They should be encouraged to spend time in the natural outdoors or 
do a stint in animal care e.g. the zoo, dolphin training, train dogs, or go on 
yearly meditation retreats etc. This will ensure that they do not get 
overwhelmed by human pride and forget the possible consequences of what 
they do. 
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Comments from Professor Davor Solter  
Senior Principal Investigator 
Institute of Medical Biology, Agency for Science, Technology and Research 
 
10 March 2008 
______________________________________________________________________ 
 
I actually read the consultation paper several times since I was involved in similar 
projects. I find it very well written and in contrast to many similar papers, completely 
free of bias. They have correctly presented the issues and possible solutions without 
trying to push any special agenda. The paper will be a good basis for any subsequent 
legislative decision.' 
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Comments from Dr Uttam Surana  
 
17 March 2008 
 
______________________________________________________________________ 
 
Dear Jaz 
 
I have now gone through the Consultation Paper on Human-Animal Combination for 
Biomedical Research. It is a well written document which covers carefully almost all 
immediately-relevant grounds without succumbing to the traps of controversial issues. 
Of course, there other multitudes of other related nuances; however, dealing with all 
them will take away the sharpness of this paper. They are, therefore, beyond the scope 
of a document such as this. 
 
I really do not have any major comment which will add significantly to this already 
well written document. 
 
Best regards 
 
Uttam 
 
Institute of Molecular and Cell Biology 
Agency for Science, Technology and Research 
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Comments from a member of the public (1)  
 
9 January 2008 
 
______________________________________________________________________ 
 
 Please don't try this experiment. This will causes a lot of problem... 
 
Imagine this animals called "chimera" became a creatures which kill the human race. 
How are the human race going to stop this disaster? There's some movie topic on this 
thing. Like, "Black sheep" and an animation "Fullmetal alchemist". This have shown 
the problem after the creature is created. Let's not talk about animals. If this method is 
use on human? Use of animal tissue on the human... If that human used were your 
child? And your child became a creature that everyone outcast. Put yourself in their 
shoes. How would you feel? Will you be mad with the people who is normal? 
 
Will you be mad with the scientist? Will you begin to kill the human race due to anger? 
The natural resource on the earth is depleting, why don't you all go research on this, 
other than this making of chimera?  
 
I hope you will look at my e-mail. And give me a reply as soon as possible.  
 
Thank you.  
 



    ANNEX C 

C37 
 

Comments from a member of the public (2)  
 
13 February 2008 
 
______________________________________________________________________ 
 
My humble views are: 
 
1. Prohibit introduction of animal genes or cells into human embryos. 

 
2. Allow introduction of human genes or cells into animals for medical research only. 

Such organisms must not be allowed to breed. 
 

3. All such research must be legally regulated by the Bioethics Advisory Committee 
or an IRB which includes at least 3 eminently qualified members with the relevant 
scientific expertise but without any conflict of interest. 
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Comments from a member of the public (3)  
 
7 March 2008 
 
______________________________________________________________________ 
 
Chimera research 
 
Is the term "animal chimera" a misnomer? 
 
When we insert human nuclei into animal eggs, we create embryos that are 99.9% 
human and 0.01 % animal. It thus seems more correct to call them "human chimeras". 
Using the misnomer "animal chimeras", however, seems to be a convenient 
nomological sleight of mind - it makes them intuitively less objectionable. (In what 
follows, I will continue to use the phrase "animal chimera".) 
 
Should we create human-animal combinations for research? 
 
The positive argument seems to be the following. 
 
Stem cell research may produce cures for various diseases e.g. diabetes, Alzheimer's 
disease, Parkinson's disease. Stem cell research requires eggs, ideally human ones. 
Human eggs are in short supply. Hence, we turn to using animal eggs. The proposed 
technique is to insert human nuclei into enucleated animal eggs. This creates 
cytoplasmic hybrid embryos, also called animal chimeras. 
 
I shall now assess this argument. 
 
There is no clear indication that chimera research will yield cures for thus far incurable 
diseases. All we are offered is a possibility. This is a weak argument. 
 
Medical science has made amazing progress with animal research, in particular using 
laboratory rats. Applicability to humans is established via clinical trials. Induction 
suggests that this mode of research can also be used to investigate diabetes, Alzheimers' 
Disease, Parkinson's Disease etc. 
 
There is a long history of studying animal biology, then extending that knowledge to 
human biology. Induction again suggests that stem cell behaviour can also be studied 
using animal stem cells, and then extending that knowledge to human biology.  
 
We should also consider the possibility that we are facing a case of "we can do genetic 
manipulation, therefore we should do genetic manipulation, and therefore we must do 
genetic manipulation". That is, we are curious, so let's scratch the itch. Well, some 
itches, when scratched, can turn septic. We need to beware of this danger. 
 
 



    ANNEX C 

C38-2 
 

What restrictions would be applicable? 
 
It seems to me that the aversion, hesitation and reluctance is entirely anthropomorphic. 
There is no problem with human-animal combinations so long we can see them as 
merely multiplications of biological cells. The problem arises only if the result looks 
human. 
 
It is suggested that sentience will also pose a problem. I agree. However, I suspect that 
non-sentience will also pose a problem. We do regard killing a vegetative human as 
murder. It is physical resemblance that is the tipping factor. 
 
The proposed technique will produce embryos that are genetically 99.9% human and 
0.01 % animal. Can we be sure the final 0.01 % will not somehow be crossed? 
 
We are told that if non-neural cells are used, there is no possibility of creating 
“monsters". This is, of course, one restriction that could be set. However, this seems to 
prevent the creation of whole creatures, but not body parts. Will the problem arise with 
only body parts? 
 
I doubt we will have any trouble if we grow human hearts, kidneys and livers in pigs. 
This is because laymen do not know what human hearts, kidneys, and livers look like. 
But what if we grow human ears, noses, eyes, teeth, fingers etc. on rats? It is but a 
slippery slope to "hey, that looks human!" Can we maintain public equanimity then? 
 
I think we must certainly prohibit the growing of an entire human face. That will surely 
attract the problematic ''Hey! That looks human!" response. If necessary, say for 
transplant purposes, the facial parts should be separately grown, and then surgically 
assembled. 
 
Assuming sentience to be also a tipping factor, do we currently know precisely what 
creates or prevents sentience? If it is sheer genetic complexity, then at 99.9% human we 
will be almost there. If it is response to stimuli, what is the threshold? People are 
ecstatic when their comatose loved ones so much as twitches an eyelid. Computers, 
which are capable of only yes-no responses, are described as possessing artificial 
intelligence. The threshold will be difficult to set, and hence to avoid crossing. 
 
Let us conduct a thought experiment here. Let us suppose that, despite all precautions 
and against all odds, an animal chimera that we create somehow resembles humans and 
is sentient. Will we be able to blithely say "this is merely an animal chimera", then 
calmly discard it as biological waste? Can we do this even in the face of public, and 
possibly globally public, opinion? Intuitively, I think we will experience some 
difficulty here. 
 
This, I think, is the acid test. If we are not able to do the dirty deed, then let us run 
absolutely no risk (not just a negligible risk) of producing a sentient animal chimera. 
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What is the ultimate objective? 
 
If we are proposing to do research at so basic a level as genes and stem cells, perhaps it 
is also appropriate to ask a basic philosophical question. What is the ultimate objective 
of medical research? Is it to cure all diseases, and remedy all disabilities? Is it, finally, 
to achieve human immortality? 
 
As far as I understand it, both science and philosophy agree that death is a part of life. 
Just as there is a water cycle, there is also a life cycle (at least at the physical level). 
Living things need to die. What will be the environmental, social, and political 
ramifications if human beings become the exception? Indeed, what will be the religious 
ramifications if human beings no longer die? How will we go to Heaven? How will we 
be reincarnated? Can we afford to achieve immortality?  
 
Should medical research stop somewhere? If so, what should we allow people to die 
of? 
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Comments from a member of the public (4)  
 
30 May 2008 
 
______________________________________________________________________ 
 
Thank you for inviting the public feedback on the above topic. 
 
I wish to express my disapproval on the creation of cybrid and its use for research. 
 
As cybrid is 99.9% human, using its stem cell involves killing of a 'human' embryo. 
 
There is also a high risk of transmission of diseases from animal to human. The serious 
consequences of such possibilities outweigh the uncertain benefits. 
 
I do hope more publicity & information is given to the public before a decision is made. 
 
Thank you. 
 
___________________________________________________________________ 
 
 


