Human cloning
               The term cloning in biology represents the process of developing genetically-identical forms or individuals. This process occurs naturally in bacteria, insects, and plants when they reproduce asexually. In biotechnological terms, we define cloning as the process used to produce copies of DNA, cells or organisms.
               In the same way, Human cloning involves the creation of identical forms of the present or previously existing humans. There are two types of cloning techniques in humans: Therapeutic cloning and reproductive cloning (1). Therapeutic cloning helps to clone the cells from an adult human and reuse the cells in medicine and it is also the active area of stem cell research. (the two methods will be discussed in detail later on)
               Cloning of micro-organisms, plants, insects, and some endangered or extinct species might be helpful for us. The first mammal to be cloned is Dolly, the sheep. The success of this creation lies with its method of production which is Somatic cell nuclear transfer (SCNT). But, cloning of complete human individual results in a number of risks and controversies. Now, we are going to discuss the process of human cloning, its advantages, limitations, and ethical issues.
BACKGROUND:
               In 1997, Ian Wilmut and colleagues from Roslin Institute Scotland published an article in Nature entitling "Viable Offspring derived from fetal and adult mammalian cells"(4). This was the publication which announced the birth of Dolly. In no time, this publication made headlines around the world and in international debate. The scientific community hailed this publication as major technical advancement. It was selected as the scientific breakthrough of the year by the Science.
               The scientists thought that this creation would help us in developing novel pharmaceuticals and xenotransplantations (transfer of cells, tissues, or organs). Slowly, this method led to advances in embryonic stem cell research where the somatic cell nuclei transfer takes place, and a new technique called "Therapeutic cloning' was evolved.
               It was then the potential social issues that created a big stir. It raised the issue that the creation of Dolly would lead to the cloning of a human being. With this issue, the total scientific community was astonished. This alerted the policy-makers everywhere to action. The Assisted Human Reproduction Act in Canada banned all sorts of human cloning. Since 2002, a number of controversies propagated with human cloning. After three years of negotiation, the United Nations in 2005 called for the ban of all forms of human cloning that are in-compatible with human dignity.
HUMAN CLONING PROCEDURE:
               Human cloning involves two techniques (see page 1): the first one is the Non-reproductive (therapeutic) cloning and the Reproductive cloning. Therapeutic cloning is the one used in medicine for tissue transplantations and also in research. Whereas reproductive cloning involves the development of a complete human, this is a complex one. Let us go through the two cloning techniques:
Therapeutic cloning:
               In Therapeutic cloning (1), the somatic cell nuclear transfer is done using electric charge by taking a nucleus from patient cell and an enucleated oocyte. Once the nuclear transformation is carried out, the embryo is developed to blastocyst stage. At this stage, we can find a cluster of cells at one side of the developing embryo called "Inner Cell Mass" (ICM). This ICM is the source for pluripotent embryonic stem (ES) cells.
               The ICM cells can be induced to differentiate into specify cell types which can be used to treat diseases. For example, the heart muscle disease is treated using the myocardial cells developed from ES cells. The main criterion to be noted here is the cells transferred are immunologically compatible (the transferred cells are not attacked by the immune system) as the nuclei of the cells is derived from the patient's cell.
Reproductive Cloning:
               In reproductive cloning technique (1), the stages are similar to that of therapeutic type until the development of Morula and blastocyst stage. After this stage, the clone embryo has to be implanted into the uterus of the surrogate mother and allowed to grow further. After different stages of development in uterus, the birth of a clone takes place which is same as that of the non-cloned one.
Advantages and Disadvantages of Human cloning:
               Therapeutic cloning helps to renew the functions of the damaged cells, or to replace the cells which are completely dead. For example, we can treat Alzheimer's or Parkinson's disease by replacing damaged brain cells using this technology. The uncontrolled reproduction of cancerous cells can be stopped and can cure malignancies (2). It is possible to create people with similar immune systems. It could be a solution for the childless parents as they can have a child using this technology.
               The main disadvantage includes the development of eugenic techniques for duplicating people with special characters, or the wish to create evil dictators like Hitler, Gaddafi and saddam Hussein. The individuality of each person vanishes with the duplication of the people. Due to the absence of genetic variation between clones, genetic weakness may occur (2). The human cloning technology results in the difficulty of defining the fatherhood and motherhood, and also radical changes in the social concept of parenthood.
Ethical and Halachial Approach:
               When we look at the human cloning in the ethical approach (2), it is an essential evil and morally an unjustified intrusion into human existence. This approach mainly considers the eugenic technique and the exploitation of human beings. Some people consider the results of this technology which may cause harm to the individual and to the society.
               In Halachial approach (Jewish), we should be careful in concerning scientific and social innovations with no clear evidences. We have to accept this kind of technologies slowly and gradually until we know the specific results of it. The following halachial questions arise against human cloning:
1. Human cloning may contradict faith?

2. Should human cloning be prohibited in principle of halachic-philosophical grounds as it is an undesirable interference in nature?

3. Do the benefits of human cloning compensate the potential damage?

4. What halachial problems are associated with human cloning?
Laws Pertaining to Human cloning:
Due to the controversies in the human cloning, the governments have developed some laws to stop the process (3):
1. UNESCO's universal declaration about human genome and human rights includes ban on "practices which are contrary to human dignity, such as human cloning".

2. In 1998, the WHO stated that "cloning for the replication of human individuals is ethically unacceptable and contrary to human dignity and integrity".

3. The council of Europe's convention for the Protection of Human Rights states "the instrumentalization of human beings through the deliberate creation of genetically identical human beings is contrary to human dignity and thus constitutes a misuse of biology and medicine".
Summary:
               The technology associated with human cloning and the whole human cloning technique is the biggest landmark of the world's scientific history. Though there are some advantages with this technology, comparably the disadvantages are huge form the results of cloning. Human cloning causes damage to human dignity (5) and also cause social imbalances. Insipte of this, it can create severe threat to the world when identical humans are cloned. Because of these reasons, the process of human cloning has to be banned until we have clear results and the laws should be strictly followed to avoid negative consequences.
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