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ABSTRACT

The rapid progress of science and technology, including genetic research and technology has been led
to new hopes in the treatment of some genetic conditions and diseases. But these developments have
also raised ethical and societal concerns in different communities. Certainly, medical genetics
knowledge should be applied so, we have to maximize its benefits and minimize any harm. In recent
decades, many attempts have been performed by scientists, ethicists, jurisprudents and lawyers for
compiling international and national guidelines for regulation and legislation in this field.

For compilation of this article, we searched some comprehensive electronic databases and some valid
English and Farsi books and journals. In this intensive review, we intend to provide a basic knowledge
about genetic ethics for health care professionals in order to facilitate their decision-making in clinical
practice.

There are various ethical issues related to medical genetics that we reviewed in this paper in brief.
These key issues do need attention and urgent resolution universally. We also reviewed Islamic view
of points in this regards and finally we addressed the status of genetic ethics in our country, containing

new national guidelines in this field.
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INTRODUCTION
The ever-increasing progress in science and
technology has been accompanied by a parallel
success in biotechnology and medical genetics. The
rapid advances in genetic research and technology
over the last few decades have provided the genetic
testing tools for a number of disorders and have led
to new hopes in the treatment of some genetic
conditions and  diseases. Indeed, these
developments have also raised ethical and societal
concerns about how emerging technologies will be
implemented, and how their implementation will
impact different communities. Ethical values and
social concerns must help us to know how medical
genetics knowledge will be applied so that we
could maximize the benefits and minimize any
harm. In recent decades, many attempts have been
performed by scientists, ethicists, jurisprudents and
lawyers for compiling international and national
guidelines for regulation and legislation in this
field. Genetic testing is subject to a wide range of

national and international guidelines,
recommendations,  declarations, reports and
regulations (1). In this way, the Universal

Declaration on the Human Genome and Human
Rights (1997), and the International Declaration on
Human Genetic Data (2003) have been compiled
by United Nations Educational, Scientific and
Cultural Organization (UNESCO) (2, 3). World
Health Organization has also addressed this issue

in recent decade (4-8). Regional office for the
Eastern = Mediterrancan  of  World  Health
Organization (WHO) in 26th meeting of Regional
Consultative Committee (RCC) in 2002 discussed
ethical issues related to gene manipulation and its
effects on health care delivery (7). Moreover,
different countries have written and conducted
some national regulations (9-13). The social values
and norms of different cultural environments
necessitate the need for development of ethical
standards and codes.

METHODS
In this paper we aimed to review main issues of
medical genetic ethics and discuss Islamic jurists'
opinions about its critical debates. We will also
intend to state the situation of genetic ethics in
Iran. For compilation of the article, we obtained the
data by means of searching through computerized
databases in PubMed, IranMedex, and Ovid
sources using keywords such as genetic ethics,
genetic test, gene therapy, etc in combination with
Islam and Iran. Then we supplemented our
searches via checking the reference lists of the
papers and searching relevant journals. We also
referred to some valid English and Farsi books.
This intensive review is aimed at providing health
care professionals a basic knowledge about the
main issues in medical genetic ethics in order to
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facilitate making their decision within clinical
practice.

Main Ethical Issues

There are various issues related to medical genetics
which can be related to genetic information merely;
or to genetic manipulations or therapies. Some
critical ethical challenges arising in medical
genetics are listed in Table 1. These key issues
would need necessary global attention and urgent
resolution.

Pre-Natal Diagnosis (PND) and Pre-Implantation
Genetic  Diagnosis (PGD) are predictive
presymptomatic testing to establish fetus's genetic
predisposition to a particular disease. Families who
are likely to have a child with genetic conditions
such as Down syndrome or spina bifida can profit
from antenatal genetic screening. There are several
aspects of genetic testing that may lead to ethical
dilemmas (14). Serious psychological damage,
stigmatization in social life, discrimination in
employment, life and health insurance are some
risks of genetic testing. Genetic labeling could be a
significant form of morbidity. However,
advantages of antenatal screening consist of a
reduction in births of children with burdensome
conditions, reduced risks to mothers, reduced
public costs of care, and our greater freedom of
choice. Prenatal genetic screening is commonly
used to identify high risk pregnancies regarding
birth defects, such as neural tube defects and
genetic conditions like "Down syndrome" (14).
However, for some hereditary disorders, PND
remains controversial, particularly when the
diagnosis leads to a decision of pregnancy
termination for a disease that, unlike Tay-Sachs
disease, is not definitely an untreatable, fatal
disease of infancy (15). Abortion in genetic
disorders of fetus is a critical debate in genetic
testing.

Another growing clinical application of genetic
testing is the identification of  genetic
predisposition to disease in order to guide early
intervention and preventive care. This type of
genetic testing is another field in which ethical
dilemmas frequently arise. In some disorders (such
as Huntington disease, breast or ovarian cancer),
existence of a mutant allele may cause a disabling
disease later in life, but testing for some conditions
for which there are no treatments have the potential
to cause psychological harm, stigmatization, and
discrimination. Genetic testing for Huntington’s
disease (a progressive motor and cognitive disorder
with onset in midlife) is one example (14).
Although identifying carriers could have benefits
but potential harms could arise from testing.
Informed consent for testing, privacy of personal
genetic information, and providing consultation

and treatment facilities are important headings of
ethical issues.

Considering these issues, International Declaration
on Human Genetic Data has defined accepted
purposes of genetic testing (3). According to the
declaration, human genetic data and human
proteomic data may be collected, processed, used
and stored only for the purposes of: (i) diagnosis
and health care, including screening and predictive
testing; (ii) medical and other scientific research,
including epidemiological, especially population-
based genetic studies, as well as anthropological or
archaeological studies, collectively referred to
hereinafter as “medical and scientific research”;
(iii) forensic medicine and civil, criminal and other
legal proceedings, taking into account the
provisions of Article 1(c); (iv) or any other purpose
consistent with the Universal Declaration on the
Human Genome and Human Rights and the
international law of human rights (3, Article 5 ).

In recent years, interest in application of genetic
data in workplace by employers or insurance
companies to identify genetically prone employees
has been increased. These measures have led to
major concerns by the public and some legislators
in some countries (16). Several states in the USA
have passed genetic privacy and genetic
antidiscrimination laws (16).

A debate is ongoing in different communities on
"designer babies" or "transgenic man". Prenatal
selection for some desirable alleles and genes for
complex traits (such as personality, intelligence,
and physical characteristics) and sex selection have
arose  considerable  discussions  worldwide.
Although sex selection for reduction of the risk of
sex-limited or x-linked diseases is justifiable, there
are serious ethical and social debates about sex
selection only for parent's request based on socio-
cultural tents or economic reasons, such as one sex
superiority over other.

Additional problems may arise from genetic
screening programs. The ultimate objective of
genetic screening is to improve the public health
but there may also be unintended negative
consequences. Disregarding of standards of
informed consent, risk of overt or implied
compulsion, and contingency of unauthorized
access to samples or data are some ethical issues

which  require appropriate  attentions and
supervisions (15).
In medical genetic ethics, a great deal of

importance is placed on the individual informed
consent. Human genetic data have a special status
on account of their sensitive nature since they can
be predictive of genetic predispositions concerning
individuals and the power of predictability can be
stronger than assessed at the time of deriving the
data; they may have a significant impact on the
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family, including offspring, extending over
generations, and in some instances on the whole
group; they may contain information that its
significance is not necessarily known at the time of
the collection of biological samples; and they may
have cultural significance for people or groups (3).
Privacy of genetic information is a central ethical
principle in medical genetics. International
declarations endeavor to protect the privacy of
individuals and the confidentiality of human
genetic data linked to an identifiable person,
family, or an ethnic group (2,3). Most ethicists
agree that, while confidentiality is important, there
are situations in which confidentiality can be
broken. The most common example involves a
duty to warn; e.g., a pilot at high genetic risk of
heart failure.

Genetic engineering has been the inspiration for
exciting science fiction for many years. Since
genetic engineering is regarded as having the
potential to manipulate human nature itself; it
encapsulates people’s fears regarding future abuses
of science (17). Main genetic engineering issues
consist of gene therapy (somatic cell and germ
cell), eugenics, stem cell research and cloning, pre-
implantative intervention and selective abortion.
There are significant ethical issues in the field of
somatic cell manipulation such as the need to
balance any potential benefits and harms, the safety
and effectiveness, selection of subjects, informed
consent, and protection of privacy and
confidentiality. Germ line manipulation is a serious
controversy worldwide. Gene therapy that involves
human germ line cells is not ethically acceptable
by most ethicists and is not permitted by existing
official guidelines.

Eugenics involves improving the gene pool by
elimination of defective genes, and improving
attributes such as intelligence and personality.
There are historical unethical experiments such as
involuntary sterilization in USA (18) in order to
breed a “superior race” in the first half of the 20th
century. Currently, eugenic genetic engineering for
selection against personality, character, formation
of body organs, fertility, intelligence and physical,
mental and emotional characteristics is prohibited
in almost all countries. An area of interest is the
realm of transgenics for the purposes of treatment.
The most common use of transgenic technology is
in xenotransplantation (19).

Stem cell research and cloning are two subjects
that have raised a series of ethical and public-
policy questions that are now being confronted by
multiple international organizations, nations,
cultures, and religious traditions. Key ethical issues
facing in these fields consist of human dignity and
moral status of human embryo, time of beginning
of life, the destruction of pre-implantation
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blastocysts, slippery slope of dehumanizing
practices, justice and resource allocation (20).
There are substantial debates regarding the specific
stage that dignity is conferred in development
(conception, primitive  streak  development,
implantation, ensoulment, or birth).

There are various challenges about genetic tissue
banking that are likely to come from the complex
organizational, social, political, and ethical aspects
of this subject. Concerns about subjects' rights,
informed consent, privacy, and ownership of
genetic material require attention in the
development of DNA banks (21). Adequate
anonymization, consent and protection of the
samples must be considered in research banks (19).
Questions also arise about patenting of life forms,
genes and various other human proteins (16).
Ownership of DNA and patenting has been issued
in the world for genes and gene sequences since
bringing up Human Gene Project (HGP). This
issue and related ethical challenges is also
discussed by World Health Organization recently
(8). Other societal concerns about medical genetics
include fairness in the use of genetic information,
reproductive decisions and reproductive rights,
conceptual and philosophical implications, safety
and environmental issues, and the
commercialization of products including property
rights and accessibility of data and materials (22).
There are also other questions related to social
implications in choices for marriage partners (23)
and assisted reproduction techniques.

Islamic Perspective

There is no conflict between science and religion
faith in Islam. Also, the performance of research on
human subjects is Islamically acceptable, a
researcher should comply with the framework of
Islamic law in any research that he/she undertakes
(24). The incidence of genetic diseases in the
Islamic world is high because of social and other
factors that promote consanguinity (25).
Therefore, genetic services should be made a
component of public health care systems. Muslim
religious scholars, research scientists and policy
makers should collectively and continually ponder
over these questions and take steps to effectively
deal with the situation (23,26). It is duty of Muslim
ethicists and jurists to analyze new modern issues
of medicine and biotechnology and inform
Muslims about the religious and ethical approaches
regarding such issues. Some ethical issues
associated with medical genetics have been dealt in
some details by Muslim jurists of the sunni and
shi'a schools.

Since Islam calls attention to pain alleviating and
disorder healing, there is no serious ethical debate
against  therapeutic  strategies applied for
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prevention, delaying onset, or carrying out
appropriate care for genetic disorders (25). Genetic
testing is not prohibited in Islam, and so prenatal
and presymptomatic testing are acceptable if the
aim of them would be prevention, delaying onset of
diseases, improvement of qulity of life, or diseases
treatment. Genetic screening for detection of
genetic abnormalities and possible cure of birth
defects, and so genetic counseling would be
acceptable (27,28).

In Islamic communities some components of
genetic counseling and testing are sensitive points
and the transfer from one social context to another
needs careful consideration (25). For example;
prenatal testing is faced with some limitations,
although it is allowed in Islam (25). Although
therapeutic abortion would be permitted before 120
days counted from conception under special
circumstances (29,30) elective abortion is generally
unacceptable (30,31).

Gene therapy should be used solely for therapeutic
purposes (32) and it should not be used to promote
destructive purposes. Somatic gene therapy and
replacement of defective genes is acceptable from
viewpoint of Islamic jurisprudence (27) but germ
line gene therapy is prohibited. It has potential of
altering the genetic make wup and other
consequences for the next generations, and there is
enough knowledge about its complications and
risks (7). Meanwhile, based on opinion of most
Muslim jurists, gene therapy that has effect on the
future progeny is impermissible (33).

Gene manipulation other than therapeutic
approaches is not allowed in Islam. Hence,
eugenics and dysgenics could not be performed in
human according to majority of Muslim jurists
opinions. (27,32). However some jurists permitted
human fetus gene manipulation for skin color
change, intelligence improvement and etc in
current years (30). Surgeries to treat congenital or
acquired deformities to restore normal shape or
function of an organ are also permissible (33). Sex
selection is not acceptable except for medical
reasons in gender related diseases. Islam teaches
contented with the will of God (27). Similarly,
Islam is not in agreement with 'designer babies' or
'transgenic man'. The issue of 'plying God' and
altering creation through gene therapy, particularly
for cosmetic reason, and unnecessary changes in
appearance has been considered in some "Fatwas".
The majority of Muslim jurists have permitted this
if an abnormality accompanied with physical or
psychological harms. Human equity despite
differences in race, color, gender, and other
physical characteristics is emphasized in Islamic
teachings. We would read in Holy Qur’an that:
"Oh mankind! We created you from a single (pair)
of a male and a female, and made you into nations

and tribes, that you may know each other (Not that
you may despise each other); 49/13".

The Islamic Figh Academy (IFA), a subsidiary
organ of the Organization of the Islamic
Conference (OIC) affiliated to the world Muslim
league (WML) addressed the ethical guidelines of
genetic engineering in its 15th session in 1998.
Based on recommendations of the OIC, it is
categorically prohibited to use genetic engineering
to attain evil aims or to reach prohibited means
(33).

The use of genetic engineering in agriculture and
animal breeding under necessary precautions are
permitted (30). However, producing Genetically
Engineered Micro-organisms, foods and transgenic
animals or plants could be permitted and performed
from Islamic perspective (30). In plants and
animals' gene manipulation, environmental risks
must be considered and eliminated (30). Genetic
changes and related experiments in animals are
permitted in Islam but additional harms and torture
must be avoided (30).

According to inevitable consequences of human
reproductive cloning, it is prohibited due to
majority of Muslim reference decrees (34). Stem
cell research and cloning for therapeutic purposes
is permissible (27,30,35-37) with full consideration
and all possible precautions in pre-ensoulment
stages of fetus development (34, 38).

Medical Genetics Ethics in Iran

Iran, a large country with a population of 67
million, represents a highly heterogeneous gene
pool and mutation spectrum due to the
geographical, cultural and ethnical diversity (39).
Iran is a member of Genetic Research Network
established in Eastern Mediterranean Region in
2004 (40,41). The number of centers for genetic
research in Iran has been increased in recent years
and an emphasis on ethics has been voiced by
medical and religious authorities (42-49).
Compilation of a strategic plan for medical ethics
activities carried out in 2002 by the Research and
Technology Deputy of Ministry of Health and
Medical Education (43). Currently, National and
Regional Ethical Committees in universities and
research centres supervise genetics and other
medical researches for protection of human
subjects. Any discussion of ethical issues needs to
take place within a framework which incorporates
the principles of justice, autonomy, beneficence
and non-maleficence (22); despite the fact that
Iran, as an Islamic country, has own interpretations
about these principles that we would explain in
other article. In two studies (50, 51), Dr. Farhud et
al. have investigated the point of views of
physicians, nurses, midwives and medical students
about principles of medical genetics. They
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concluded that there is highest agreements on the
principle of proportionality (88—91%), beneficence
(75-89%), followed by autonomy (72—-80%) and
justice (70-83%) (50). Beneficence, according to
the views, was the main look out for making
decision (51).
Currently there is no absolute restriction on genetic
research in Iran, however moral principles and
ethical codes must be completely followed. The
“National  Ethical Guidelines of Medical
Research”, including genetics research has been
compiled recently. Based on the guideline, genetic
researches are permissible only if their purposes
would be:

1. To diagnose, classify or screen genetic

diseases

2. To define genetic predisposing factor of a

disease before it appears, if there is an efficient

way to prevent or reduce the complications.

3. To provide consultation for couples about

genetic risk factors of their offspring.

4. To alleviate, prevent or cure diseases and

not for eugenics

5. Forensic medicine

6. Population based genetic research regarding

scientific and ethical principles
According to the guideline, prenatal diagnosis is
permissible only if it is concerned with mother or
fetus health. It should be mentioned for parents that
prenatal diagnosis does not guarantee the “health of
baby”. The probable risk for mother and fetus
should be described for parents.
Eugenic researches are not permissible based on
the national guideline and sex selection is allowed
only in X-linked disorders. Human reproductive
cloning is also prohibited. Stem cell research is
permissible to obtain embryonic and adult stem
cells, regarding scientific and ethical principles.
But researches on residual embryos could be
conducted only after parent’s consent.
Iran's Muslim shi'a religious leaders have issued
decrees authorizing animal cloning but banning
human reproductive cloning. Consequently, Iranian
researchers of Royan Institute reported the
derivation of a new embryonic stem cell line
(Royan H1) from a human blastocyst two years
ago(52). In addition, Iran hopes to celebrate the
birth of cloned sheep in the near future (53).
Abortion is a main debate in the subject of prenatal
genetic testing. There are many different cultural
perspectives about therapeutic abortion and the
time that human life begins. Therefore, there isn't
universal agreement on the issue of pregnancy
termination following prenatal diagnosis. The
parliament of the Islamic Republic of Iran
approved a new act on abortion "21 June 2005"
(54). Previously, religious scholars had been
allowed abortion in untreatable and genetic
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disorders with 3 criteria; definite diagnosis, before
4 months of gestation, and unusual problems for
family. Under the new law, a pregnancy can be
terminated within the first four months of
pregnancy if the fetus is mentally or physically
handicapped, or where the mother's life is likely to
be in danger (54). Three specialists must confirm
the problem. Legal Medicine Organization has
defined 51 fetal and maternal disorders, including
some genetic disorders that could be considered in
this act. Twenty-nine indications are fetal
abnormalities and disorders such as Osteogenesis
Imperfecta, Osteochondrodysplasia, Osteopetrosis
Infantile, Alpha-thalasemia, Trisomy of
chromosomes 3,8,13,16,18, etc.

CONCLUSION AND RECOMMENDATION
Cultural differences in various countries and ethnic
populations should be considered and reflected in
the recruitment, and in the structuring and
comprehension of the genetic ethics rules. Ethics
education for scientists and general population are
essential for better mutual understanding of ethical
challenges in the society. General health care
providers currently do not have expertise in clinical
genetics or in molecular genetic testing.
Widespread education for health professionals in
genetics, risk assessment and behavior change is
needed across the globe (55). Clinicians must be
involved in considering ethical questions
associated with any genetic tests. Addressing these
questions require a continuing dialog and
cooperation between physicians, researchers,
religious scholars in our country and within other
Islamic countries.

According to International Declarations on medical
genetics, compiling culturally-adopted national
guidelines, as a necessary action, should be
followed by scientists, ethicists, jurisprudents and
lawyers in all countries of the region.
Establishment of a national well-controlled system
and appropriate ethical and scientific supervision
of medical genetics programs in each country
should be enhanced to make sure that the advances
in human genetic knowledge and technology are
used responsibly, fairly, and humanely. More
distinct supervision is necessary for non-
therapeutic genetic screening.

Considerable attention should be paid to justice in
distribution of genetic advances’ benefits and in
resource allocation at national and international
level. Regarding our mutual believes and ethical
values, the necessity of strenghthening the
"Regional Genetic Network" including an ethical
conduct should be considered.

As it stated previously the public also needs to
become more acquainted with genetic tests.
Improvements in public awareness will alleviate
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some of the extensive pre-test education needs that
exist currently (55).

With the increasing number of identified genes
causing diseases and the existence of genetic
variation between different populations in the
world, establishment of population- specific DNA
banks could provide valuable sources of
information and sample for medical genetic
research in the field of diagnosis, prevention and

hopefully cure of hereditary diseases world-wide,
though the ethical values in this field must be
precisely respected.
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Table 1. Critical Ethical Issues in Medical Genetics

¢ Genetic testing
o Prenatal and Pre-implantation Genetic Diagnosis
= Prenatal Testing, especially for non-disease traits or sex
= Abortion (therapeutic and selective)
o Pre-symptomatic testing in children and adults
= Testing for genes that predispose to late-onset disease
= Testing children for a carrier state
o Genetic Screening
¢ Privacy of Genetic Information
o Stigmatization and privacy
o Misuse of Genetic Information
= Discrimination in employment
= Discrimination in life insurance underwriting
= Discrimination in health insurance underwriting
¢ Genetic engineering
o Gene therapy and Gene transfer research
o Eugenics and Dysgenics
o Stem cell research and Cloning
o Sex and traits selection before birth
¢ Banking DNA
e Patenting of Human Genes

REFRENCES

1. EuroGentest Network. International guidance from official international documents. Available at:
http://www.eurogentest.org/cocoon/egtorg/web/files/public/international guidancejuly05.pdf.xhtml
(access Dec 2005).

2. UNESCO. Universal Declaration on the Human Genome and Human Rights, 1997. Available at:
http://unesdoc.unesco.org/images/0011/001102/110220e.pdf#page=47 (access Dec. 2005).

3. UNESCO. International Declaration on Human Genetic Data, 2003. Available at:
http://portal.unesco.org/shs/en/file_download.php/6016a4bead4c293a23e913de638045ea9Decl
aration_en.pdf (access Dec. 2005).

4. World Health Organization. Proposed International Guidelines on Ethical Issues in Medical Genetics
and Genetic services, 1998, WHO/HGN/GL/ETH/98.1. Available at:
WWW I.umn.eduw/humants/instree/guidelineproposal.html (access Dec. 2005).

5. World Health Organization. Genomics and World Health: Report of Advisory Committee on Health
Research, EBI111/12, November 2002. Available at: http://www.who.int/gb/ebwha/
pdf files/EB111/eeb11112.pdf (access June 2004).

6. World Health Organization. Human genetic databases: towards a global ethical framework.
URL:http://www.who.int/ethics/topics/hgdb/en/print.html (access Dec 2005).

7. Regional office for the Eastern Mediterranean of World Health Organization. Ethical issues related to
gene manipulation and its effects on health care delivery. Twenty-sixth Meeting of Regional
consultative committee (RCC), WHO/EMRO, Cairo, 1-2 May 2002, Agenda Item 2(b).

8. World Health Organization. Genetics, genomics and the patenting of DNA. WHO: Human Genetics
Programme. Chronic Diseases and Health Promotion. Switzerland: World Health Organization; 2005.




F. Zahedi 54

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Swiss Academy of Medical Sciences. Medical and Ethical Guidelines for Genetic Investigations in
Humans, 1993. Available at: http://www.samw.ch/docs/ Richtlinien/e RL_GenUnters.pdf (access Dec
2005).

Medical Research center of Canada. Tri-council Policy statement: Ethical Conduct for Research
Involving  Humans, 2003, (Section &8: Human Genetic Research). Available at:
http://www.pre.ethics.gc.ca/english/pdf/ TCPS%20June2003_E.pdf (access Dec 2005).

National Health and Medical Research council (NHMRC) of Australia. National Statement on Ethical
Conduct on Research Involving Humans, 1999. Available at:
http://www7.health.gov.au/nhmrc/publications/humans/contents.htm (access Dec 2005).

Indian Council of Medical Research (ICMR) of New Delhi. Ethical Guidelines for Biomedical
Research on Human Subjects: Statement of Specific Principles for Human Genetics Research, 2000.
Available at: http://icmr.nic.in/ethical.pdf (access Dec 2005).

Health Research Council of New Zealand. Ethical Considerations Relating to Research in Human
Genetics, 2000. Available at: http://www.hrc.govt.nz/assets/pdfs/publications /ethumangen.pdf (access
Dec 2005).

Lea DH, Williams J, Donahue MP. Ethical Issues in Genetic Testing. J Midwifery Womens Health
2005; 50: 234-240.

Nussbaum RL, McInnes RR, Willard HF. Thomson & Thomson Genetics in Medicine. Philadelphia:
Saunders, 2004.

Silva FG. Ethics of the new biology and genetic medicine (molecular ethics): Brief (re)view from the
USA. Pathol Int 2002; 52: 555-562.

Campell A, Gillett G, Jones G. Medical ethics. New York: Oxford University Press, 2001, pp.76-97.
Lombardo PA. Medicine, eugenics, and the Supreme Court: from coercive sterilization to reproductive
freedom. J Contemp Health Law Policy 1996; 13(1):1-25.

Schwartz L, Preece PE, Hendry RA. Medical ethics: a case-based approach. Edinburgh: Saunders;
2002, p. 35-37.

Larijani B. Stem cell research and tissue transplantation: an overview. Proceeding of International
Congress of Bioethics, 26-28 March 2005, Tehran, Iran.

Lavori PW, Krause-Steinrauf H, Brophy M, Buxbaum J, Cockroft J, Cox DR, Fiore L, Greely HT,
Greenberg H, Holmes EW, Nelson LM, Sugarman J. Principles, organization, and operation of a DNA
bank for clinical trials: a Department of Veterans Affairs cooperative study. Control Clin Trials. 2002;
23(3):222-39.

Mowat D. Ethical, legal and social issues surrounding the Human Genome Project. Intern Med J 2002;
32: 89-90.

Nasim A. Ethical issues of the Human Genome Project: an Islamic perspective. Proceedings of the
UNESCO Asian Bioethics Conference, 3-8 Nov 1997, Kobe and Fukui, Japan, pp. 209-214.

Fadel HE. The Islamic Viewpoint on the International Ethical Guidelines for Biomedical Research
Involving Human Subjects. Available at: http://www.emro.who.int/ahsn/Presentation/Day2/Dr-
HossamFadel.pdf (access Dec 2005).

El-Hazmi MAF. Ethics of genetic counseling—basic concepts and relevance to Islamic communities.
Ann Saudi Med 2004; 24(2): 84-92. Available at: www.kfshrc.edu.sa/annals (access Dec 2005).

Nasim A. Genetic manipulations, biotechnology and ethical issues: new challenges for the Muslim
scholars. Proceedings of International Conference on Science in Islamic Policy in the Twenty-first
Century, 26-30 March 1995; p. 98-110.

Nasim A. Ethical issues of biotechnology and genetic engineering: an Islamic perspective. Proceedings
of Eleventh IAS Conference on Biotechnology and Genetic Engineering for Development in the
Islamic World. Morocco, Rabat; 2002; p.1-12.

Albar MA. Counselling about genetic disease: an Islamic perspective. East Mediterr Health J 1999;
5(6): 1129-1133.

Albar MA. AlJanin Al-Mushawan wa Al-Almradh Alwirathiyia (In Arabic). Paper presented at: Fatwa
No. 4, 12th Session of Islamic Jurisprudence Council of Islamic World League, Makkah Al-
Mukaramah; February 10-17, 1990; Jeddah, Saudi Arabia.

Sadeghi M. Enquiries about genetic science and cloning from Ayatollah Yusef Sanei. Available at:
http://genetics-group.netfirms.com/esteftal.htm (access Dec 2005).

IMANA Ethics Committee. Islamic Medical Ethics: the IMANA Perspective. Available at:
http://data.memberclicks.com/site/imana/IMANAEthicsPaperPart1.pdf (access Dec 2005).

Serour GI, Aboulghar M, Mansour R. Ethical Guidelines for Human Reproduction Research in the
Muslim World). Proceedings of the First International Congress on Bioethics in Human Reproduction




Medical Genetic Ethics, Islamic views and Considerations in Iran 55

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

Research in the Muslim World. 11 IICPSR (1992). The International Islamic Center for Bioethics,
Population Studies and Research; The Egyptian IVF & ET Center, Maadi, Cairo. Reprinted in JIMSA
1996, 2(2). Available at: http://wwwl.umn.eduw/humanrts/instree/ muslimresearch.html (access Dec
2005).

Islamonline Fatwa Bank. Gene Therapy: Islamic Rules and Regulations by Dr Ali Muyy Ed-Deen Al-
Qara Daaghi. Available at: http://www.islamonline.net/servlet/Satellite?pagename= IslamOnline-
English-Ask Scholar/FatwaE/FatwaE&cid=1119503545702 (access Dec 2005).

Larijani B, Zahedi F. Islamic perspective on human cloning and stem cell research. Transplant Proc
2004; 36(10): 3188-9.

Siddigi M. An Islamic perspective on stem cells research. Islamicity 2002; Article Ref: 1C0202-404.
Available at: www.islamicity.com/articles/printarticles.asp?ref= 1C0202-404&p=1 (access Dec 2005).
Fadel HE. Cloning: The Role of Muslim Scientists and Scholars. Editorial. J Islam Med Assn 1997;
29:51-3.

Mishal AA. Cloning and Advances in Molecular Biotechnology: Islamic Shari‘ah Guidelines. In:
Fadel HE. FIMA Yearbook. Islamabad: Federation of Islamic Medical Associations and Medico
Islamic Research Council; 2002. p. 33-48.

Ajlouni KMS. Cloning: between science and religions (In Arabic). Amman: Ajial Press, 2004.
Najmabadin H, Neishabury M, Sahebjam F, Kahrizi K, Shafaghati Y, Nikzat N, Jalalvand M, Aminy
F, Hashemi SB, Moghimi B, Noorian AR, Jannati A, Mohammadi M, Javan K; Iranian Human
Mutation Gene Bank. The Iranian Human Mutation Gene Bank: a data and sample resource for
worldwide collaborative genetics research. Hum Mutat 2003; 21:146-150.

EMAN (Eastern Mediterranean Approach to Non-Communicable Diseases): Genetics. Available at:
www.emro.who.int/ncd/Genetics.htm (access Dec 2005).

Genetics Research Network is established in Eastern Mediterranean Region. Available at:
www.isna.ir/news/NewsPrint.asp?id=424395 (access Dec 2004).

Larijani B, Zahedi F, Malek—Afzali H. Medical ethics activities in Iran. East Mediterr Health J 2005;
11(5/6): 1061-1072.

Larijani B, Malek—Afzali H, Zahedi F, Motevaseli E. Strengthening Medical Ethics by Strategic Plan
in Islamic Republic of Iran. Developing World Bioeth 2006; 6(2): 106-110.

Larijani B. Health care professional and ethical issues (In Farsi). Tehran: Baraye—Farda Publisher,
2004.

Larijani B. Organ transplantation: medical, ethical, legal and religious aspects (In Farsi). Tehran:
Baraye—Farda Publisher, 2004.

Zali MR, Shahraz S. Current situation of bioethics in genetic research in Iran. The Experiences of
challenges of science and Ethics, Proceeding of an American—Iranian workshop, 2003, Appendix H.
Zali MR, Shahraz S, Borzabadi SH. Bioethics in Iran: legislation as the main problem. Arch Iran Med
2002; 5(3): 136-140.

Larijani B, Zahedi F, Taheri E. Ethical and legal aspects of organ transplantation in Iran. Transplant
Proc 2004; 36(5); 1241-4.

Akrami SM, Osati Z, Zahedi F, Raza M. Brain death: recent ethical and religious considerations in
Iran. Transplantation Proceedings 2004, 36: 2883-7.

Farhud D, Nickzat N, Mahmoodi M. Views of group of physicians, nurses and midwives in Tehran
province on ethical principles in medical genetics. Iran J Public Health 1999; 28(1-4): 198-193.

Farhud D, Nikzat N, Shirkoohi R. The assessment of the points of View in physicians and medical
students about principles of medical genetics. Medicine & Purification (Teb & Tazkiye) 2000; 29(4):
27-22.

Baharvand H, Ashtiani SK, Valojerdi MR, Shahverdi A, Taece A, Sabour D. Establishment and in vitro
differentiation of a new embryonic stem cell line from human blastocyst. Differentiation 2004 Jun;
72(5):224-9.

Dareini AA. Iran expects birth of cloned sheep in Feb. USA today 2005/12/21, available at:
www.usatoday.com/tech/science/genetics/2005-12-2 1 -iran-sheep clone x.htm (access Dec 2005).

IR Iran Parliament. Therapeutic Abortion Act. Ref#2/85876, June 21, 2005.

Biesecker BB, Marteau TM. The future of genetic counselling: an international perspective. Nat Genet
1999; 22: 133-137.






