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ABSTRACT

The first genetically engineered products were medicines designed to treat human diseases. To cite one
example, in Genentech developed synthetic humanized insulin by joining its gene with a plasmid vector
inserted into the bacterium Escherichia coli. Insulin, widely used for the treatment of diabetes, was
previously extracted from the pancreas of abattoir animals the resulting genetically engineered
bacterium enabled the production of vast quantities of synthetic human insulin at relatively low cost.
According to a 2003 study undertaken by the International Diabetes Federation (IDF) on the access to
and availability of insulin in its member countries, synthetic 'human® insulin is considerably more
expensive in most countries where both synthetic ‘human' and animal insulin are commercially
available:

E.g. within European countries the average price of synthetic 'human’ insulin was twice as high as the
price of pork insulin. Yet in its position statement, the IDF writes that "there is no overwhelming
evidenceto prefer one species of insulin over another" and “[modern, highly purified] animal insulins
remain a perfectly acceptable alternative.

Key words: Abattoir animals, synthetic ‘human’ insulin, pork insulin, plasmid vector.

INTRODUCTION

For thousands of years, humans have used selective breeding to improve production of crops and
livestock to use them for food. In selective breeding, organisms with desirable characteristics are
mated to produce offspring with the same characteristics. For example, this technique was used
with corn to produce the largest and sweetest crops. In the early twentieth century scientists
gained a greater understanding of microbiology and explored ways of manufacturing specific
products. In 1917, Chaim Weizmann first used a pure microbiological culture in an industrial
process, that of manufacturing corn starch using Clostridium acetobutylicum, to produce acetone,
which the United Kingdom desperately needed to manufacture explosives during World War 1.

REVIEW OF LITERATURE

Microbiology has led to the development of antibiotics. In 1928, Alexander Fleming discovered
the mold Penicillium. His work led to the purification of the antibiotic compound formed by the
mold by Howard Florey, Ernst Boris Chain and Norman Heatley - to form what we today know
as penicillin. In 1940, penicillin became available for medicinal use to treat bacterial infections
in humans.
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he field of modern biotechnology is generally thought of as having been born in 1971 when
Paul Berg's (Stanford) experiments in gene splicing had early success. Herbert W. Boyer (Univ.
Calif. at San Francisco) and Stanley N. Cohen (Stanford) significantly advanced the new
technology in 1972 by transferring genetic material into a bacterium, such that the imported
material would be reproduced. The commercial viability of a biotechnology industry was
significantly expanded on June 16, 1980, when the United States Supreme Court ruled that a
genetically modified microorganism could be patented in the case of Diamond v. Chakrabarty.!*?
Indian-born Ananda Chakrabarty, working for General Electric, had modified a bacterium (of the
Pseudomonas genus) capable of breaking down crude oil, which he proposed to use in treating
oil spills. (Chakrabarty's work did not involve gene manipulation but rather the transfer of entire
organelles between strains of the Pseudomonas bacterium.

Revenue in the industry is expected to grow by 12.9% in 2008. Another factor influencing the
biotechnology sector's success is improved intellectual property rights legislation—and
enforcement—worldwide, as well as strengthened demand for medical and pharmaceutical
products to cope with an ageing, and ailing, U.S. population.

Rising demand for biofuels is expected to be good news for the biotechnology sector, with the
Department of Energy estimating ethanol usage could reduce U.S. petroleum-derived fuel
consumption by up to 30% by 2030. The biotechnology sector has allowed the U.S. farming
industry to rapidly increase its supply of corn and soybeans—the main inputs into biofuels—by

developing genetically modified seeds which are resistant to pests and drought. By boosting farm
productivity, biotechnology plays a crucial role in ensuring that biofuel production targets are
met.

Most traditional pharmaceutical drugs are relatively small molecules that bind to particular
molecular targets and either activate or deactivate biological processes. Small molecules are
typically manufactured through traditional organic synthesis, and many can be taken orally. In
contrast, Biopharmaceuticals are large biological molecules such as proteins that are developed
to address targets that cannot easily be addressed by small molecules. Some examples of
biopharmaceutical drugs include Infliximab, a monoclonal antibody used in the treatment of
autoimmune diseases, Etanercept, a fusion protein used in the treatment of autoimmune diseases,
and Rituximab, a chimeric monoclonal antibody used in the treatment of cancer. Due to their
larger size, and corresponding difficulty with surviving the stomach, colon and liver,
biopharmaceuticals are typically injected.

Modern biotechnology is often associated with the use of genetically altered microorganisms
such as E. coli or yeast for the production of substances like synthetic insulin or antibiotics. It
can also refer to transgenic animals or transgenic plants, such as Bt corn. Genetically altered
mammalian cells, such as Chinese Hamster Ovary cells (CHO), are also used to manufacture
certain pharmaceuticals. Another promising new biotechnology application is the development
of plant-made pharmaceuticals.
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microbiology is also commonly associated with landmark breakthroughs in new medical
therapies to treat hepatitis B, hepatitis C, cancers, arthritis, haemophilia, bone fractures, multiple
sclerosis, and cardiovascular disorders. The biotechnology industry has also been instrumental in
developing molecular diagnostic devices that can be used to define the target patient population
for a given biopharmaceutical. Herceptin, for example, was the first drug approved for use with a
matching diagnostic test and is used to treat breast cancer in women whose cancer cells express
the protein HER2.

MATERIAL AND METHOD:

Modern biotechnology can be used to manufacture existing medicines relatively easily and
cheaply. The first genetically engineered products were medicines designed to treat human
diseases. To cite one example, in 1978 Genentech developed synthetic humanized insulin by
joining its gene with a plasmid vector inserted into the bacterium Escherichia coli. Insulin,
widely used for the treatment of diabetes, was previously extracted from the pancreas of abattoir
animals (cattle and/or pigs). The resulting genetically engineered bacterium enabled the
production of vast quantities of synthetic human insulin at relatively low cost.[*”l According to a
2003 study undertaken by the International Diabetes Federation (IDF) on the access to and
availability of insulin in its member countries, synthetic ‘human’ insulin is considerably more
expensive in most countries where both synthetic ‘human' and animal insulin are commercially
available: e.g. within European countries the average price of synthetic 'human’ insulin was twice

as high as the price of pork insulin.[®l Yet in its position statement, the IDF writes that "there is
no overwhelming evidence to prefer one species of insulin over another” and "[modern, highly
purified] animal insulins remain a perfectly acceptable alternative.

Modern biotechnology has evolved, making it possible to produce more easily and relatively
cheaply human growth hormone, clotting factors for hemophiliacs, fertility drugs, erythropoietin
and other drugs.?® Most drugs today are based on about 500 molecular targets. Genomic
knowledge of the genes involved in diseases, disease pathways, and drug-response sites are
expected to lead to the discovery of thousands more new targets.

There are basically two ways of implementing a gene therapy treatment:

1. Exvivo, which means "outside the body" — Cells from the patient's blood or bone marrow
are removed and grown in the laboratory. They are then exposed to a virus carrying the
desired gene. The virus enters the cells, and the desired gene becomes part of the DNA of
the cells. The cells are allowed to grow in the laboratory before being returned to the
patient by injection into a vein.

In vivo, which means "inside the body" — No cells are removed from the patient's body.
Instead, vectors are used to deliver the desired gene to cells in the patient's body.
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As of June 2001, more than 500 clinical gene-therapy trials involving about 3,500 patients have
been identified worldwide. Around 78% of these are in the United States, with Europe having
18%. These trials focus on various types of cancer, although other multigenic diseases are being
studied as well. Recently, two children born with severe combined immunodeficiency disorder
("SCID") were reported to have been cured after being given genetically engineered cells.

CONCLUSION:

Gene therapy faces many obstacles before it can become a practical approach for treating
disease. At least four of these obstacles are as follows:

1. Gene delivery tools. Genes are inserted into the body using gene carriers called vectors.
The most common vectors now are viruses, which have evolved a way of encapsulating
and delivering their genes to human cells in a pathogenic manner. Scientists manipulate
the genome of the virus by removing the disease-causing genes and inserting the
therapeutic genes. However, while viruses are effective, they can introduce problems like
toxicity, immune and inflammatory responses, and gene control and targeting issues. In
addition, in order for gene therapy to provide permanent therapeutic effects, the
introduced gene needs to be integrated within the host cell's genome. Some viral vectors
effect this in a random fashion, which can introduce other problems such as disruption of
an endogenous host gene.

High costs. Since gene therapy is relatively new and at an experimental stage, it is an
expensive treatment to undertake. This explains why current studies are focused on
ilinesses commonly found in developed countries, where more people can afford to pay
for treatment. It may take decades before developing countries can take advantage of this
technology.

Limited knowledge of the functions of genes. Scientists currently know the functions of
only a few genes. Hence, gene therapy can address only some genes that cause a
particular disease. Worse, it is not known exactly whether genes have more than one
function, which creates uncertainty as to whether replacing such genes is indeed desirable.

Multigene disorders and effect of environment. Most genetic disorders involve more
than one gene. Moreover, most diseases involve the interaction of several genes and the
environment. For example, many people with cancer not only inherit the disease gene for
the disorder, but may have also failed to inherit specific tumor suppressor genes. Diet,
exercise, smoking and other environmental factors may have also contributed to their
disease.
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