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Islam is a religion that inspires its followers to seek knowledge continually and nurtures innovation,
within the realms of Islamic rulings, towards an ameliorated quality of life. Up-to-date biotechnological
techniques, specifically animal cloning, are involved in advancing society’s health, social, and economic
domains. The goal of animal cloning includes the production of genetically modified animal for human
consumption. Therefore, this research endeavoured to study animal cloning’s current scientific findings,
examine the by-product of said process, and determine its permissibility in an Islamic context. This study
employed descriptive literature reviews. Results concluded that animal cloning, especially in mammals,
does not occur naturally as in plants. A broadly trusted and efficient animal cloning method is known as
Somatic Cell Nuclear Transfer (SCNT), which includes three principal steps: oocyte enucleation; implan-
tation of donor cells (or nucleus); and the activation of the embryo. Nevertheless, the limitations of SCNT,
particularly to the Large Offspring Syndrome (LOS), should be noted. One of the forms of the application
of animal cloning is in agriculture. From an Islamic perspective, determining the permissibility of con-
suming cloned animals as food is essentially based on whether the cloned animal conforms to Islamic
law’s principles and criteria. Islam interdicts animal cloning when it is executed without benefiting
humans, religion, or society. Nonetheless, if it is done to preserve the livelihood and the needs of a com-
munity, then the process is deemed necessary and should be administered following the conditions out-
lined in Islam. Hence, the Islamic ruling for animal cloning is not rigid and varies proportionately with the
current fatwa.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Islam urges one to seek knowledge and innovation to improve
overall well-being and quality of life. Nevertheless, in recognising
the sense of enhancing the quality of life, one must also ensure that
their efforts comply with the Islamic rulings and not trigger
adverse consequences, especially to humans. Modern biotechnol-
ogy constitutes one of the key focuses of research in the last three
decades. Since its conceptualisation, cloning has been a well-
debated subject in addressing modern biotechnology issues in both
the public and scientific fields (Larijani and Zahedi, 2004). The
swift scientific advancement of animal cloning has garnered con-
siderable attention, which led to critical consideration and review
of the process (Fiester, 2005; Zin et al., 2019). Modern biotechnol-
ogy applications can be broadly identified in genetics, medicine;
bioremediation, human cell clones; Genetically Modified (GM)
crops, GM food, and animal cloning. The first successful cloning
was conducted by a group of scientists at Roslin Institute, Scotland,
in 1995, using two sheep, Megan, and Morag.

The following year, the same group of scientists used adult stem
cells to clone Dolly. Presently, scientists are not only cloning vari-
ous species of animals, but these advanced scientific techniques
are also used for genetic modification (GM) purposes, such that
in the production of transgenic animals (Hasim et al., 2020). This
process entails introducing a foreign gene into an animal’s genome
to deliver desirable and economically significant characteristics in
an animal. For instance, an experiment attended to produce a
sheep that expresses a human gene resulted in the Factor IX pro-
tein in its milk, which can then be used to treat blood clots in
humans with haemophilia (Ibtisham et al., 2017). Similarly, trans-
genic sheep are also made to produce human alpha-1-antitrypsin,
which can treat emphysema diseases (McCreath, 2000). Other
goals of cloning include the production of genetically modified ani-
mal organs to support human compatibility. Following the recogni-
tion of the numerous advantages of cloning and its capacity to
serve various objectives, the agricultural sector has incorporated
animal cloning into its practices to promote economic and environ-
mental factors. Some typical transgenic methodology applications
in agriculture comprise advanced milk production quality,
improved disease resistance, and enhanced carcass composition
to reduce environmental impacts (Isa, 2013). In attempts to reduce
the environmental impacts, scientists are also producing feather-
less chickens to reduce overall farming costs and pigs with a lower
amount of phosphorous in their faeces (Thomas, 2003). Scientists
at Texas A&M University have also cloned a cow resistant to bru-
cellosis (Phillips, 2002).

US Food and Drug Administration (FDA) conducted extensive
assessments to evaluate cloned animal food products’ safety. It
was shown that there is no difference in the composition of food
products produced from animal clones and their offspring in terms
of food safety relative to conventionally bred animals (FDA, 2008).
Besides, a literature survey that analysed the composition, quality
parameters, genotoxicity, and allergic reactions observed no differ-
ences in these parameters between meat or milk derived from
cloned animals and their progeny from meat and milk of its non-
2996
clone counterparts (Hur, 2017). No further evidence was shown
that meat and milk from cloned animals pose a food safety risk.
Thus, these findings were following the evaluations from the FDA.

The development of cloning technology has triggered severe
concerns and garnered countless controversies surrounding ethical
and religious perspectives (Isa, 2013). This study concentrated its
arguments based on Islamic rulings, as it is the official religion of
Malaysia. Allah SWT said: And We have not sent you, [O Muham-
mad], except as a mercy to the worlds (al-Anbiyaa’, 21:107). This
verse symbolises that Islam was sent down as a mercy to human-
kind, supporting our understanding that the basis of Islamic rulings
considers society’s interest (Samsudin et al., 2015; Hasim et al.,
2016). Consequently, modern biotechnology’s commercialisation
and utilisation are also essentially dependent on the public’s per-
ception and approval of stated technology (Amin et al., 2009). This
study analysed modern biotechnology, primarily about foods from
cloned animals, in the scientific and Islamic context.
2. Animal cloning

2.1. Natural cloning

There are several methods of animal reproduction, including
asexual and sexual reproduction. Asexual reproduction coexists
with hermaphroditism and bisexual internal and external sex
(Benagiano and Primiero, 2002). Animals may reproduce through
asexual means by budding in jellyfish, coral reefs, tapeworms;
fragmentation in worms; and parthenogenesis in fish, insects,
frogs, and lizards. Most animals that reproduce asexually do so
through parthenogenesis, which is triggered during specific condi-
tions. Parthenogenesis is a more effective form of breeding than
sexual reproduction, as it enables faster exploitation of available
resources (Vajta and Gjerris, 2005). Nevertheless, mammalian
asexual reproduction is not a naturally occurring phenomenon,
despite the possibility of monozygotic twins (genetically identical)
in mammals. Monozygotic twins are not considered clones as they
are not the product of asexual breeding, and they differ from
cloned animals, which only share the core DNA (different mito-
chondria) (Vajta and Gjerris, 2005). Hence, the cloning of animals,
primarily livestock animals, is a relatively new phenomenon.
2.2. Somatic Cell Nuclear Transfer (SCNT) technique

Over the last 20 years, Somatic Cell Nuclear Transfer (SCNT) has
become indispensable in stem cell research with considerable
potential in producing SCNT cloned animals. This technique is
widely used to produce cells and tissues that are immune-
compatible to the somatic cell donor (Matoba and Zhang, 2018).
SCNT appeared as brand-new biotechnology through which the
possibilities derived from the advancements in molecular genetics
and genome analysis in animal breeding. So far, more than 20
mammalian species have been cloned since the success of the first
cloned mammal, Dolly the Sheep (Matoba and Zhang, 2018).
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The SCNT technique entails three essential steps: oocyte enucle-
ation, implanting donor cells (or nucleus); and the reconstructed
embryo (Vajta and Gjerris, 2005; Niemann, 2016). The cloned
embryos are cultured in-vitro for some time, and once at their opti-
mal level, the embryos are then transferred into the ‘parent’ animal
(Isa, 2013). In cloning, the nuclear genome (DNA) of a cell is
replaced with another. The process is commenced by removing
the maternal DNA from the mature oocyte, which is then replaced
by the donor cell DNA (UNESCO, 2005). Somatic cells may be
derived from the animal, from cells grown through culture media
or frozen tissues (Committee on Science, Engineering and public
policy, national academy of sciences, national academy of
engineering, Institute of Medicine, 2002). A combination of chem-
icals is then introduced to prompt fertilisation, which results in the
blastocyst stage. The derived embryo is then transferred or
implanted into the uterus of an animal, followed by the natural
process of pregnancy and birth (Isa, 2013).

Animals bred through natural sexual reproduction contrasts
from cloned animals that are a by-product of a combination of
two random genes (UNESCO, 2005). There are two possibilities.
Firstly, if the ovum used is from the nucleus donor’s mother, or
the nucleus of the donor itself (Ayala, 2015). The resulting clone
will hold the same genes (from the same nucleus and mitochon-
dria) of the mother. The second possibility is if the ovum and
nucleus used are from two distinct animals, or animals with differ-
ent mothers. The resulting clone will then have a different gene as
the genes are from differing mitochondria (Ibtisham et al., 2016).

The success rate of animal cloning carried out by scientists, is
still mostly inconsistent, with results profoundly dependent on
the species and the type of cells used in the process. SCNT perfor-
mance is relatively low, with success rates of 0.3–1.7 per cent per
reconstructed oocyte and 3.4–13 per cent per transferred SCNT
embryo (Burgstaller and Brem, 2017). While complete nuclear
transfer has been successfully cloned numerous mammals and
has improved cloning performance, the proportion of cloned
embryos that grow to full term remains poor, limiting the applica-
tion of nuclear transfer technology (Czernik et al., 2019). Further-
more, the cloned foetus miscarriage commonly occurs with a
significant increase in the risk of foetus abnormality or mortality.
Even after birth, developmental abnormalities remain in cloned
mammals (Loi et al., 2016).

The abnormalities and malformations resulted in the poor per-
formance of SCNT that can be termed as the Large Offspring Syn-
drome (LOS), where the most commonly noted anomaly include
the mismatch of size (cloned animals are too large for normal
birth), as well as placental growth abnormalities (Harris, 1997;
Ibtisham et al., 2017). LOS is now generally used in the discussion
of other malformation and diseases. Besides the already existing
complications, the unexpected mitochondrial dysfunctions in
cloned embryos complicate the cloning process. Thus, it reduces
the success rate (Czernik et al., 2017). Several initiatives have,
therefore, been implemented to boost the effectiveness of SCNT.
These improvements include the technological aspects and the tar-
geted alteration of the donor nucleus before or after the embryo’s
development (Czernik et al., 2016).
3. The application of animal cloning in agriculture

The recent advances in cloning efficiency have enabled diverse
applications of SCNT technology. The advancement of SCNT in agri-
culture enhances the propagation of breeding farm animals and
preserve the genetic resources of commercially important species,
including cows and sheep (Gomez et al., 2009; Keefer, 2015). The
weight of SCNT in the agricultural sector is more significant than
in biomedicine. While the scientific and technological challenges
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of SCNT in both sectors are similar, employment in agriculture is
more productive due to environmental variability and economic
factors, such as cost efficiency, unique to agriculture. Cloning can
be used to produce animals with desirable traits to yield healthier
milk and meat for human consumption (Paterson et al., 2003). The
study administered by Takahashi & Yoshihio (2004) compares a
sample of meat from cloned embryos, somatic clones and naturally
produced animals, indicated no significant biological differences
amongst the sample.

Genetically modified clones are considered more desirable than
its traditionally bred counterpart, as clones tend to possess
improved qualities such as healthier milk, meat and disease-
resistant properties, resulting in a flow-on effect to benefit the
wider population (Vajta and Gjerris, 2005). One of the limitations
of cloning in agriculture is its inability to produce consistent breed-
ing animals’ results with the aspired traits (Isa, 2013). It can be
explained by the absence of a consistent mitochondrial DNA, as
mitochondrial DNA varies according to the donor eggs. Also, the
primary explanation for the low cloning competence is assumed
to be the inability to reprogram the donor genome (Rodriguez-
Osorio et al., 2012). Further studies to enhance animal cloning effi-
ciency such as bovine are needed to optimise the SCNT stage with
an augmented recognition of the reprogramming mechanism
(Akagi et al., 2014). Moreover, the implementation of this technol-
ogy depends not only on the animal’s genetic merits but also on the
public perception and widespread acceptance of said technology
(Vajta and Gjerris, 2005).
4. Risk of the animal product derived from a cloned animal

The safety and ethical concerns associated with the products
derived from modern biotechnology, especially cloned animals,
are still controversial subjects (Hasim et al., 2020). Nevertheless,
previous studies have shown that animal products’ chemical com-
position, including meat and milk, is similar between clone-
derived and nonclone-derived animals (Hur, 2017). Most animal
studies published that consuming meat and milk from cloned ani-
mals did not cause health problems and did not produce toxic
effects. Dietary meat and milk derived from cloned animals also
caused no adverse health effects such as reproduction and allergic
reactions in animal models. Therefore, cloned animal meat and
milk are as safe as food from their noncloned counterparts and
can be consumed as novel foods (Hur, 2017).
5. Islamic perspective on animal cloning

With the evolution of animal cloning in agriculture, naturally,
the discussion of consuming foods from cloned animals is
prompted. As a by-product of modern biotechnology processes,
food is a comparatively brand-new concept, which requires new
rulings that are more in line with the current developments. Before
determining whether it is permissible or forbidden – haram or
halal – to be consumed, this food category needs to be critically
examined. Through the guidance of al-Qur’an and al-Sunnah (tradi-
tions of Prophet Muhammad PBUH), Muslims have relied on clear
guidelines to determine the legality of matters. The general param-
eter on which the permissibility of a matter is based on is that
unless something has been proven haram, or possessing haram
features, Islam perceives the matter to be halal and permissible.
The fiqh (Islamic jurisprudence) states:

ميرحتلايلعليلدلالديىتحةحابلإاءايشلأايفلصلأا
Meaning:
‘‘The original (basic) law for everything is permitted, unless

there is an indication that shows the forbidden state of it.” (al-
Suyuti, 2001, 1:60; Ibn Nujaym, 1985, 1: 109).
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Generally, Islam bans matters that are detrimental to one’s self.
Thus, according to Islamic jurisprudence, the rulings for food as a
by-product of modern biotechnology processes such as animal
cloning should be determined based on the effects of its consump-
tion by humans and whether it breaches any shariah principles.
Following this belief, Muhammad Sulaiman al-Ashqar (2006)
established the importance of Islamic organisations in examining
the effects of food and medicinal products to provide a clearer
understanding that can determine the permissibility of said food.
Besides, the muftis are also accountable for researching animal-
based food products, especially those produced through modern
cloning methods (Arifin, 2019). Hence, the Islamic authority needs
to engage in extensive reviews regarding modern biotechnological
processes, including animal cloning, to decide its permissibility in
an Islamic context.

5.1. The determination of the permissibility of food derived from
cloned animals

The permissibility of food’s analysis in this study is limited to
the subject of food as a by-product of the modern biotechnological
process of animal cloning. It is because cloning is generally per-
formed as a means of breeding, for human consumption. It is vital
to ensure that all new animal-based products produced through
modern biotechnology must comply with the Quran and Sunnah
requirements. (Kashim et al., 2020). The views of the fuqaha’
regarding the permissibility of food derived from animals suggest
that six principles could be used as a guideline in concluding the
rulings of cloned animal-derived food. The principles are:

a) Principle one: Halal and haram animals

A modern food product produced from halal animals is deemed
halal (Husni et al., 2015; Kashim et al., 2018). Following this prin-
ciple, any food produced through biotechnological processes to
cater to the modern Islamic community should first assess the per-
missibility (halal or haram) of the types of animals that form the
basis or foundation of the developed food product (Husni et al.,
2012). It is fundamental to ensure that the benefits of food prod-
ucts produced through modern biotechnology application could
be preserved (Al-Bakri, 2019).

b) Principle two: Islamic process of animal slaughtering

There are essential conflicts of opinion between the Fuqaha’ in
regards to the concept of al-dhakah. It happens due to the distinct
understanding of the dalil for the process of slaughtering found in
the Quran, the Sunnah, or through the practices of the Sahabahs
(al-Tariqi, 1983; Rahman et al., 2018). The process of slaughtering
requires the rupture of three critical veins: halqum (trachea); mariy’
(oesophagus); and wadajay (jugular). Therefore, cloned animals
should benefit the Islamic community in every aspect and be
slaughtered according to these principles (Kashim et al., 2017).

c) Principle three: Not derived from a source of najis (impurity)

Cleanliness is one of Islam’s most critical aspects. Hence, it
should also be considered in producing food derived from cloned
animals (Rahman et al., 2018). According to the Islamic Shariah,
there are various sources of Najis (impurity), such as carcasses that
were not slaughtered or animals that were cloned from an animal
that is classified as Najis. For a cloned animal-derived food product
to be defined as clean, and not a Najis, it should adhere strictly to
the conditions as set out in the Islamic law, and not be contami-
nated with any sources of Najis, including flowing blood (al-
masfuh) (Kashim et al., 2015). According to Malaysian Standard
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(2019), in MS1500:2019 document, najis is defined as matters that
are impure according to Shariah law and fatwa (Kashim et al.,
2017).

Adherence to Islamic law should be emphasised as many stud-
ies attended on animal cloning that does not comply with Islamic
law. For instance, transgenic paddy production requires cloning pig
DNA in paddy plants that aim to develop paddy plants resistance to
herbicides, which could increase rice production (Kawahigashi
et al., 2005). Additionally, there is also cloning of rat genes in
potato trees for the same purpose (Yamada et al., 2002). These ani-
mal cloning products are contrary to Islamic rules because there
has been a mixing of haram and halal sources. On that basis,
Malaysia’s mufti has banned such cloning to protect Muslims’
rights (Federal Territory Mufti, 2020).

Blood is often used in food processing. There are two contrast-
ing forms of blood, the flowing and non-flowing blood. Both hold
different laws. The four Madhab jurists have banned its use in all
food products for the flowing blood, including GMOs. While non-
flowing blood such as the liver, spleen, blood attached to animal
flesh is halal eaten by Muslims (al-Nawawi t.th; al-Zuhayli 1998).
Therefore, non-flowing blood in the processing of animal cloning
products is considered halal following Islamic law (Federal Terri-
tory Mufti, 2020). Based on the fatwa, cloning-based food products
from animal sources should be determined on a case-by-case basis.
Consequently, in the legal issue of a clone-based product’s impu-
rity, it needs to be decided based on the origin of the material
taken.

d) Principle four: Istihalah tammah (perfect substance change)

The concept of Istihalah closely relates to aspects of cleanliness
and purity (taharah), especially in the discussion of the modern
biotechnological process of animal cloning. The Prophet Muham-
mad PBUH characterised cleanliness as one of the sources of Iman
(faithfulness) of a Muslim (Qazzafiy, 2008). Istihalah tammah in
animal cloning derived food is essential due to its purpose to purify
impurities from contaminated substances. This process removes
impurities from the originating body after it has been transferred
into the new body.

The process of Istihalah, to purify Najis-contaminated sub-
stances, can either take place naturally or through human inter-
vention. Substances’ status that was previously deemed haram
could be changed to become halal and, in turn, be optimally used
in various industries. For instance, the consumption or use of wine
in food is haram. Nevertheless, through the process of istihalah, the
wine can be fermented and turned into vinegar, which is halal to
be consumed and used in food. Vinegar is considered halal, in con-
trast to its haram original form (wine), as the characteristics asso-
ciated with wine, such as its smell, taste, and colour can no longer
be identified. In line with this concept, food derived from the mod-
ern biotechnological process of animal cloning may be categorised
as halal, given that it undergoes the process of istihalah tammah
(Kashim et al., 2019).

e) Principle five: Maslahah (public interest) and mafsadah
(damage)

The Islamic jurisprudence (fiqh) scholars have defined the
maslahah concept (public interest) as a method to confirm the per-
missibility of a matter based on serving the interest of the Muslim
community – whether it is useful or poses harm (al-Ghazali, 1992;
Ibn Abd al-Salam, 2000). Al-Shatibi (1997) described maslahah as a
process to ensure the continuity and livelihood of the human life,
while other Islamic jurisprudence scholars defined maslahah as a
necessity allowed by the shariah, to preserve one’s faith, soul, intel-
lect, family and wealth (Kashim et al., 2019).
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The Ulama’ (Islamic scholars) agreed that in assessing the
maslahah (public interest), and ultimately the permissibility of a
matter, the interests to be served must satisfy the requirements
of the Shariah (Islamic law). The maslahah (public interest) concept
as a basis of law, must consider the five most influential factors
that need to be preserved: religion, life, intellect, family and wealth
(al-Shatibi, 1997).

Mafsadah (damage), on the other hand, is a notion that is con-
trary to maslahah and is defined as something that causes harm
in society, and which has been denied by Islamic law, due to its
unfavourable impressions on religion, life, intellect, family and
wealth (Ibn Ashur, 2007).

Islam places high importance on the maslahah (public interest)
of its followers in all aspects of life, including the effects of food
produced through the modern biotechnological process of animal
cloning (Isa, 2013). The guideline in determining the permissibility
of a matter in the context of Islamic law is commonly following the
Islamic jurisprudence objectives of benefiting humankind and pre-
venting harm from them. In the context of food, Allah has ordained
upon Muslims to consume healthy, beneficial food while avoiding
the contaminated and unhealthy food (Kashim et al., 2020). How-
ever, in studying the maslahah of a matter, the benefits or the pub-
lic interest should always adhere to the conditions set out in
Shariah (Islamic law), to prevent the abuse of the concept of
maslahah.

Based on researchers’ discussion on the maslahat and mafsadah,
contemporary scholars have approved all types of animal cloning
processes that lead to maslahat, such as medicines’ production to
preserve human life (Maqasid al-Syariah). Islam also supports
cloning in the agricultural sector if it can positively impact a coun-
try’s economy and as long as it does not abuse the transgenic ani-
mals (Federal Territory Mufti, 2020).

Nevertheless, contemporary scholars have banned all types of
cloning processes that cause mafsadah, which induce harm to
humans and animals (Arifin, 2019). Islamic scholars in human
cloning domain have declared an absolute ban. It is because human
cloning does not meet the needs of maslahat but instead leads to
greater mafsadah. For instance, ideas and studies on human clon-
ing have insulted human glory created only by Almighty God. It
worsens when cloning against humans will endanger lives and
found various criminal offences in the future. Thus, prevention is
better than cure (Kashim et al., 2020).

f) Principle six: Darurat (exigency) of animal cloning
Darurat (exigency) refers to a situation that necessitates imme-

diate action, and at which people often act irrationally and perform
prohibited acts to protect their religion, soul, mind, family and
wealth (al-Suyuti, n.d.). The fuqaha (scholars) have agreed that
any prohibited acts done to preserve the abovementioned five
maqasid, during an exigent period is exempted and is considered
halal (permissible) (al-Ramli, 1987; Ibn Qudamah, 1979). Nonethe-
less, to prevent the random and liberal use of this exclusion, the
determination of a Darurat (exigent) situation should be in accor-
dance to the conditions set out in Shariah (Islamic law) (Muham-
mad Adham, 2001; Rahman et al., 2019).
6. Conclusion

Animal cloning is a comparably new phenomenon which has
amassed critical attention and research by scientists. The evolution
of this technology renders imperative benefits, particularly in the
biomedicine and agriculture sectors. In biomedicine, the advance-
ment of SCNT could develop animal models to study the pathogen-
esis of human diseases and established genetically engineered
xenograft organs for patient transplantation. Still, as much as
numerous benefits it offers, animal cloning is exposed to some
2999
risks, including deformation and abnormalities related to the Large
Offspring Syndrome (LOS). In addition to scientific concerns, animal
cloning’s biotechnological process also exhibits some ethical issues
such as ‘playing God’ and the technology’s abuse to clone other
humans. From an Islamic viewpoint, the rulings of animal cloning’s
permissibility could vary according to current circumstances and
fatwas. The permissibility of animal cloning in Islam’s context
depends essentially on its impacts on the Muslim community’s
interests (maslahah) and whether there is an exigent need (Daru-
rat) for said process.
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