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Findings and Perceptions in Biosafety is a booklet published   under the project 

Implementation of the National Biosafety Framework  in accordance with the Cartagena 

Protocol on Biosafety (CPB), implemented by the Ministry of Mahaweli Development and 

Environment through the Food and Agriculture Organization of the United Nations with 

funding from the Global Environment Facility. This  booklet contains full length articles on 

the views on biosafety with regard to Genetically Modified Organisms (GMOs) from a 

cross section of the population including students and academics from state universities and 

private education institutes in Sri Lanka. This  booklet provides in depth articles of the 

synopsis published in the inaugural issue of the biosafety newsletter (vol 1 / issue 1). These 

articles were one to two pages in length and represented the views of the authors mainly on 

the safety of GMOs and whether there were more appropriate ways of conducting research 

and development in biotechnology. In addition, awareness of biosafety was also 

incorporated in obtaining the views on biosafety. Hence, how informed were the public vs 

how safe are GMOs is presented in the Findings and Perceptions in Biosafety.    
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Public Awareness and the Role of Public Participation in Addressing Biosafety 

Ashane Somasiri and Dr Mathi Kandiah 

School of Science, Business Management School 

Genetically Modified Organisms (GMOs) or Living Modified Organisms (LMOs) are 

usually surrounded by a stigma in the general populace as being harmful for consumption and is 

often portrayed as a villain. This can be directly connected to the lack of public awareness. 

Though public awareness can be carried out via means of mass media, a much more effective 

form of public awareness can be obtained through public participation in the addressing of 

biosafety issues. By definition, biosafety is a set of actions focused on preventing, minimizing 

and eliminating risks associated with research, production, teaching, use, technology 

development and services related to genetically modified organisms (GMOs) with the aims of 

protecting human and animal health and environmental preservation (Ferreira et al, 2012). Public 

awareness regarding biosafety is crucial in the implementation of regulations enforcing the 

actions discussed under the definition of biosafety as public involvement is of utmost importance 

for the successful implementation of any regulatory framework. 

Due to this reason, international agreements such as the Rio declaration on environment 

and development, Aarhus convention and Cartagena protocol on biosafety highlight the 

importance of public involvement at the appropriate levels where the public is allowed to receive 

information concerning the environment and potential hazardous materials and activities 

(UNESCO, 1992; Convention on access to information, 1998; Cartagena protocol, 2003). The 

government authorities should also hold an obligation to collect and distribute such information. 

The public should also be involved in the policy making and decision-making processes at 

suitable stages regarding matters that concern the public. 

In order to create awareness through public participation, the government should first 

take steps to ensure that the information available to the public reaches all tiers of the society. If 

not, the distribution of information may be limited to a certain part of the society making it an 

unfair process. Therefore, steps must be taken in order to convey the necessary information 

directly to the parties that may otherwise remain uninformed. Public seminars, workshops, panel 

discussions, community outreach programmes, public debates are a few ways where the public 
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can be informed of the possible issues and to create awareness initially so that the public may 

have adequate knowledge in order to get involved in the policy making and decision-making 

stages. It is imperative that the key holders such as farmers and the consumers have adequate 

knowledge regarding the GMOs so that their opinions may be changed to make an informed 

decision regarding their stand on the usage of GMOs (United Nations Environmental Protection 

Agency, 2017).  

The importance of the involvement of the public in the policy making and decision-

making stages is that the use of a GMO may not just affect the environment, but will also affect 

the social, economic, political and cultural environments. In the early stage of the 

implementation of a regulatory framework, the opinion of the public in regard to the food 

security, cultural integrity and poverty reduction should be considered in order to establish the 

use of biodiversity. Therefore, prior to the establishment a wider public survey should be 

conducted before the implementation of the framework. This should involve the alternatives and 

options suggested by the public. This is important as if the regulatory framework and the GMO 

technologies are implemented without the consideration of the public, it will invariably lead to a 

variety of moral, ethical and socio-economic issues. Therefore, the need for technologies such as 

GMOs should be decided by the public and not solely by the regulatory authorities (Lim and 

Ching, 2009; Richardson and Razzaque, 2006). 

Following the implementation of a regulatory system for biosafety and the consequent 

establishment of GMOs, public participation can be extremely helpful in the monitoring process 

of the established GMOs. The public can be used in the collection and analysis of data, and the 

information collected from the public can be used in the modification of the established 

methodologies and to make changes to the regulatory framework or policies if needed. As the 

public does not share a biased opinion on the success of the established GMOs, the data obtained 

tends to be more accurate and impartial. Also, the involvement of the public in the monitoring 

process reduces the economic burden on a government that is involved in the monitoring process 

(Lim and Ching, 2009). 
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GM Products in Health Care 

M.H.A.T. Madhushani 

Department of Pharmacy, University of Peradeniya 

Genetically Modified products; what comes into your mind with that..? You may think 

“Oh My God, it is dangerous to use GM products. Sometimes you may ask “what are Genetically 

Modified products? They are introduced as GMO products in society. Genetically Modified 

Organisms are the organisms in which the genetic material (DNA in most of the circumstances) 

has been altered in a way that does not occur naturally.  

The society is speaking about GM food. They are called genetically engineered food and bio 

engineered food as well. Some kinds of value added food are available in the market, which are 

produced using gene technology. Gold color rice with vitamin A is an example for a GM food. It 

was produced for the sake of poor children to gain nutrients easily. However, there is an opinion 

in society that GM products are not good for health and can cause diseases in the future. 

Therefore, people are afraid to use them. 
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  Do you know that, we are using several kinds of pharmaceuticals which have been 

produced, using bio-engineering methods. Nowadays diabetic mellitus has become a common 

disease and insulin is used by most of the diabetic patients. Although porcine and bovine insulin 

were used in the past which were extracted by crushing the pancreases of the animals, human 

insulin is available in the modern world. Did you ever think about the way of producing human 

insulin? It is not possible to extract insulin by crushing human pancreases.  

Human insulin is obtained from bacteria called Escherichia coli. Normal E. coli doesn’t 

produce insulin but the scientists have modified the DNA of the E. coli bacteria by adding a 

human gene which initiate and facilitate production of insulin. So the genetically modified E. 

coli bacteria produce insulin in optimized environmental conditions. Not only insulin, some other 

medicinal products such as antibiotics, vitamins, enzymes and hormones are also extracted from 

genetically modified bacteria or other cell components. A growth hormone which treats stunted 

growth, erythropoietin, which is used in severe kidney disease are also produced in that method.  

  However, in those preparations, the final desired product is extracted and purified for 

usage. The whole genetically modified organism is not consumed in healthcare. Other than the 

above products, some active pharmaceutical ingredients which are available in rare plants can be 

produced by genetically modifying selected organisms. The bark of the Pacific Yew tree was 

screened and its potential anti-cancer activity was identified in 1970s. Taxol was the compound 

isolated from the Pacific Yew tree, which possess the activity. It was developed as an anti-cancer 

drug and used for  treatments.  It is difficult to extract taxol from Pacific Yew trees since it takes 

a long time to produce taxol in those trees and it only appears in bark. The scientists have used 

bioengineering methods; the gene, which produces taxol  was incorporated in suitable cells and 

the cells are grown to isolate taxol.    

It is obvious that we are using genetically modified products in healthcare in an 

appropriate way. In the future also, those products and new products will be available in the 

market but people should be convinced to use only qualified and registered healthcare products 

otherwise the quality of the products cannot be guaranteed and may lead to unwanted effects. If 

the insulin or taxol is not purified correctly, it can contain other compounds which may harm the 

consumer. Therefore the quality of the product should be thoroughly monitored during the 
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manufacturing process. Rules and regulations should be there to confirm that the GM products in 

healthcare is a blessing and not a curse. 
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Eating Our Way to the Prevention of Disease : 

are Edible Vaccines the Future in Immunization? 

Kithmini Siridewa, PhD. 

Dept. of Biochemistry and Molecular Biology, 

Faculty of Medicine, Colombo. 

A vaccine is a biological preparation that improves immunity to a particular disease. It 

contains an agent that resembles a disease-causing microorganism and is often made from 

weakened or killed forms of the microbe, its toxins or one of its surface proteins. The agent in a 

vaccine is not strong enough to produce the disease’s harmful effects, but it stimulates the body’s 

immune system to produce antibodies which recognize and destroy microorganisms that could 

lead to diseases.   

Nowadays scientists can transfer genes from one organism to another unrelated organism, 

producing what is known as a “genetically modified organism” or “transgenic animal/plant”. 

In the edible vaccines, transgenic plants are used as vaccine production systems. The 

genes encoding antigens of bacterial and viral pathogens can be expressed in plants in a form in 
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which they retain native immunogenic properties.  However, they have no way of establishing 

infection and therefore safety is assured. When such plant materials containing the vaccine 

(antigenic proteins) are consumed, the tough outer wall of plant cells apparently serve as 

temporary armor for the antigens, keeping them relatively safe from gastric secretions. When the 

wall finally begins to break up in the intestines, the cells gradually release their antigenic cargo 

into the bloodstream conferring the immunity against diseases. 

Plants including bananas, potatoes and tomatoes, as well as lettuce, rice, wheat, soybeans 

and corn which are grown extensively throughout the developing world, are used to produce 

edible vaccines. The first human clinical trial took place in 1997, a vaccine against the toxin 

from the bacteria E.coli was produced in potato. Ingestion of this transgenic potato resulted in 

satisfactory immunization with no adverse effects. Edible vaccines are currently being developed 

for Hepatitis B virus, Vibrio cholera, Rabies virus, the Respiratory syncytial virus, Measles virus 

and the Norwalk virus. Currently these edible vaccines are undergoing studies in various 

animals. Some of these vaccines have also been checked for their efficacy in humans.  

Edible vaccines are attractive for many reasons. The cost associated with the production 

and administration of the vaccine is low, since the vaccine can be ingested directly, and the 

production can be rapidly scaled-up when the need arises. An edible vaccine is likely to reach 

more individuals in developing countries because it can be grown locally and do not require 

special storage conditions. Since syringes and needles are not used, chances of infections due to 

lack of sterilization is also less.  

However, long-term reactions to edible vaccines are yet to be determined. The main 

aspects for safety are plant/crops (food) contamination through cross pollination and 

environmental release of biopharmaceuticals by transgenic plant debris.  

Therefore, edible vaccines in transgenic plants should be strictly confined to laboratory 

tissue culture, growth chambers or high-security greenhouses for biosafety. 

Thus, although it is the future vaccine, still some challenges are yet to be overcome 

before an edible vaccine can become a reality.   
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Genetic Engineering: A Versatile Tool in Modern Medicine 

Dr Mayuri Napagoda 

Department of Biochemistry, Faculty of Medicine, University of Ruhuna 

Genetic manipulation was just a science fiction in early 20th century, but turned into a 

reality over the last few decades with the development of gene cloning techniques and discovery of 

novel tools capable of modifying and combining genes and returning them to living cells. The terms 

“genetic engineering” or “recombinant DNA technology” are used to describe the above approach 

and it has revolutionized the modern medicine owing to direct applications in the fields of medical 

diagnosis, prognosis, and therapies. 

Construction of a recombinant DNA molecule involves the specific cleavage of DNA with 

restriction endonucleases and insertion of the desired DNA fragments into a vector, usually a small 

autonomously replicating DNA molecule such as bacterial plasmids. This recombinant vector is then 

added to bacterial hosts, which take it up in a process called transformation and ultimately express 

the introduced gene in the host. Thus it has converted microorganisms such as bacteria into bio-

reactors for the production of pharmaceuticals in commercial scale.  

The first genetically engineered pharmaceutical product was human insulin (known as 

Humulin), approved by the United States Food and Drug Administration (FDA) in 1982. It 

successfully replaced bovine and porcine insulin which was used to treat diabetes patients for more 

than half a century. Humulin was synthesized by the insertion of a insulin gene into a suitable vector 

followed by the introduction of the recombinant vector into Escherichia coli, an inhabitant of the 

human digestive tract that functioned as the “factory” used in the genetic engineering of insulin. 

Another early application of recombinant DNA technology in the production of bio-pharmaceuticals 

was to create human growth hormone as a replacement for a drug that was previously extracted from 

human cadavers. In 1986, the FDA approved the first genetically engineered vaccine for humans, for 

hepatitis B. Since these early applications of the technology in medicine, the use of genetic 

engineering has expanded to supply many drugs and vaccines such as calcitonin, parathyroid 

hormone, glucagons, interferons, interleukins, granulocyte colony stimulating factor, plasminogen 

activator and vaccines against human papilloma virus (Shivanand and Noopur, 2010). In addition to 

the utilization of microorganisms, the usage of plants for the production of human therapeutic 

proteins, has received worldwide interest. A number of therapeutic proteins have been produced in 
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transgenic plants, some of which have been through pre-clinical or clinical trials and are close to 

commercialization. For example, tobacco-derived antibodies have been tested and used to combat 

the outbreak of Ebola virus in Africa in 2014. Similarly, genetically engineered immunoadhesin 

produced in transgenic tobacco has exhibited strong binding to Middle East respiratory syndrome 

coronavirus (MERS-CoV), thus prevented the virus from infecting lung cells. The enzyme, Elelyso 

(taliglucerase alfa) was produced using carrot cells and approved for human use by the FDA to treat 

adult patients with Gaucher disease (Yao et al, 2015). These evidences support that plants would be 

a promising system for the production of human pharmaceutical proteins on a large scale, and at a 

low cost. 

In the late 1980's, an alternative technique referred as polymerase chain reaction (PCR) 

was developed for the amplification of DNA in billion-folds within a short period of time without 

the need of living bacteria or other cells. PCR has revolutionized the field of medical diagnosis as 

well as forensic medicine over the recent past. The dramatic amplification of DNA by PCR allows 

the analysis of disease genes in extremely small samples of DNA, for example; only a small number 

of fetal cells are required from amniotic fluid in order to determine the presence of specific genes 

responsible for hereditary diseases. On the other hand, PCR is emerging as a novel tool in the 

detection of infectious diseases in microbiology, virology, parasitology and dentistry for the 

detection of Mycobacterium tuberculosis, Hepatitis B virus, Influenza A H1N1 virus, Parvo virus 

B19 (Valones et al, 2009; Boehm, 1989) etc and the technique has been currently employed in Sri 

Lanka as well. 

In the current era of medicine, gene therapy has emerged as a treatment option for life-

threatening hereditary disorders. The technique is based on the insertion of genes into an individual’s 

cells and tissues to replace a deleterious mutant allele with a functional one. The first human to 

receive gene therapy treatment was a four-year old girl of Sri Lankan origin born with severe 

combined immune-deficiency disease. Since this successful story in 1990, gene therapy has made 

substantive progress and apparently offers some hope for patients with cystic fibrosis, sickle cell 

disease, muscular dystrophy etc. (Herzog, Cao, Srivastava 2010; Keeler, Mallah, Flotte, 2017)  

Throughout the years, a number of gene therapy products have been added to the market and 

demonstrated reasonable success. The first adeno-associated virus(AAV) vector gene therapy 

product approved in the USA was introduced in November 2017 under the name “Luxturna” for the 

treatment of inherited retinal dystrophy (http://ir.sparktx.com 2017). Thus, more successful protocols 
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are expected to emerge in the near future to deliver 'cures' for some terminal or severely disabling 

conditions.  

The above mentioned evidences undoubtedly convince that a new era of medicine has 

dawn due to genetic engineering tools. In parallel with the rapid developments in this field, pros and 

cons should be clearly identified and the ethical and legal issues regarding the implementation need 

to be addressed (Alexander, 2003). Then only it can continue to bring enormous benefits to 

humankind. 
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RNA Interference and Biosafety in GM Crops 

By Dr H. Herath, 

Department of Botany, Faculty of Science, University of Kelaniya, Sri Lanka. 

RNA interference (RNAi) is a natural biological mechanism for sequence-specific gene 

silencing induced in response to double-stranded RNA (dsRNA). The dsRNA is processed into small 

interfering RNA (siRNA) by RNase III enzymes Dicer and Drosha. SiRNAs are unwound by RNA-

induced silencing complex (RISC) and single-stranded siRNA hybridizes with complimentary 

mRNA. Nucleolytic degradation of target mRNA by RNase H enzyme Argonaute in RISC results in 

gene silencing.  

In living cells, dsRNA could be produced by RNA dependent RNA polymerization as in 

the case of viral infections. In plants, virus-induced gene silencing (VIGS), mediates virus 

resistance. dsRNA produced by hybridization of transcripts from repetitive sequences such as 

transposons and endogenous transcripts containing complementary inverted repeats that can fold to 

form dsRNA hairpins, direct mRNA degradation. Artificial introduction of long dsRNAs, siRNAs or 

constructs expressing hairpin RNAs has also been used to inactivate gene expression, in cultured 

cells and in living organisms such as Caenorhabditis elegans.   

The high degree of sequence specificity is the main advantage of RNAi. Therefore, RNAi 

is a powerful exploratory tool for genome-wide identification of gene function, developing 

treatments for viral infections and cancers and in agriculture. Crop resistance could be achieved by a 

plant delivering a dsRNA that targets a gene of a pathogen and induces a lethal or highly damaging 

RNAi effect on the pathogen, in the absence of an endogenous target gene without damaging to the 

plant.   

RNAi has the potential to improve public acceptance to GM crops. This is because dsRNA 

does not encode a message for a novel functional protein, instead, it reduces target gene expression. 

Therefore, in RNAi-mediated resistance, non-target effects should be lower than those of highly 

specific transgenic proteins such as β-endotoxins of Bacillus thuringiensis (Bt), which are already 

deployed widely to control insects in some crops. In addition, dsRNA is not new to the human diet. 

Virus-infected crops, that produce molecules similar to those used in RNAi technology, are 

commonly consumed. Non-target species that feed on the plant can be protected by using dsRNA 
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that has no effect when ingested by non-target species by avoiding targeting genes that is highly 

conserved across plant and animal kingdoms. Delivering dsRNA by using promoters that are active 

only within tissues not consumed by humans and animals may also offer biosafety. Grafting 

transgenic rootstocks with a non-transgenic scion or vice versa may also reduce any risk factors. 

Presence of many small RNAs in rice grains with sequence identity to regions in human 

and several animal genomes have been found (Heisel et al., 2008) which supports the idea that there 

has been safe consumption of RNA by humans and animals over a long period of time. Nucleic acids 

are natural components of all animal and plant-related foods and also have a long history of safe 

consumption. There are biological barriers (such as salivary RNases in the mouth, acidic pH and 

digestive enzymes in the stomach, endosomal and lysosomal degradation) for cellular uptake of 

nucleic acids from foods and rapid catabolism and/or excretion of nucleic acids. Therefore it can be 

suggested that crops using RNA-mediated gene regulation may be safe for human and animal 

consumption (Petrick et al., 2013).  
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Agriculture is one of the fields where Genetically Modified Organisms (GMOs) can be 

used as a powerful biotechnological tool to address emerging global challenges. One of the 

biggest challenges faced by the present-day agriculturists is the providing of sufficient amount of 

nutritionally-rich food to the ever-growing world population amidst the biotic and abiotic threats 

including the adverse effects caused by climate change.  
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To this end, GMOs have become a powerful arsenal. However, safety and ethical validity 

of the use of GMOs is a public concern.  Over the recent past, scientists have been able to 

produce GM crops and GM animals giving better yields and higher quality food products to meet 

the emerging needs of the present world. In addition, GMOs can be used to produce crops having 

higher resistance to pest and diseases and also against numerous abiotic stress conditions paused 

by the climate change and many other anthropogenic misbehaves. Enhancing of the nutritional 

and organoleptic properties of food products is another miracle that can be achieved through this 

magical tool. Therefore, GMOs help to alleviate the world hunger and malnutrition while 

becoming an effective alternative to the heavy usage of hazardous agrochemicals and the 

environmental and health hazards caused by the indiscriminate use of agrochemicals.  Moreover, 

some agricultural GMOs can be developed to cut down the cost of food production and they can 

be enriched with medical benefits, better ornamental values and many other desirable attributes 

for better survival under non-conducive environments.  

Since the introduction of the first commercialized genetically-modified crop in early 

1990, which was a tobacco plant resistant to virus, several other genetically-modified 

(transgenic) crops have been introduced to the market with the approval of the Food and Drug 

Administration, USA. ‘Flavour Saver tomato’ which has the delayed-ripening ability, canola 

with modified oil composition, Bt Corn, Bt Cotton and Bt Potato having the resistance to insect 

pests, cotton resistant to the herbicide bromoxynil, soybeans resistant to the herbicide 

glyphosate, squash resistant to virus are to name a few of the approved GM crops which have the 

approval to cultivate in large scale.  The list has been increasing as there are some GM crops 

which will be useful as medicines, vaccines, foods and food ingredients, feeds and fibers are 

currently in the pipeline.  

Despite the benefits of GMOs, there is another side of the coin. Even though, the 

production of GMOs seems to be a theoretically simple procedure it could be associated with 

tremendous unintended risks.  Safety risk to human and animal at the short run and long run is 

the biggest concern as production of GMOs is an act which is going against the will of  Mother 

Nature. Most of the general public is not very comfortable with the principle of developing 

GMOs by inserting ‘alien’ genes into plants and animals of agricultural use. Especially when the 

gene of interest comes from an unknown/unfamiliar origin, it’s consequences on toxicity and 
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allergenicity are not clear. For example, there are reports on unintended allergic reactions which 

appeared in people who consumed GM soybean modified by inserting a gene from Brazil nut 

gene (though the gene of interest did not code for any known allergens). Moreover, bean plants 

which were genetically-modified for higher cysteine and methionine content had to be discarded 

due to highly allergenic nature of the expressed protein.  

Reasons for such unintentional situations can be explained simply. Each gene is having 

its ideal expression pattern mostly at its original genetic environment. Therefore, once we 

introduce a gene forcefully  into an organism that gene may over, under or differently-expressed 

in the new genetic environment. As a result, malfunctioning of some other original genes and 

deletion of some genes in the transgenic organism are possibilities. Hence, structural and 

functional alterations leading to allergies and toxicities are possible in organisms who consume 

the GM crops or foods.  In addition, there is a tendency of introducing  these transgenes into 

some non-target organisms through horizontal gene transfer. Thus, development of antibiotic 

resistance, pesticide resistance, enhancing of pathogenicity are possible risks that could be 

aroused unexpectedly. Ultimately, development of invasive species, emerging of totally new 

pests and diseases, creation of negative impacts on ecological balance and evolution could  

happen.  

Therefore, development and the usage of GMOs useful for the betterment of the field of 

agriculture should be done wisely and safely despite their strength to address present-day global 

challenges. Once the GM crops and animals are introduced to outer environment, it is too late to 

rectify the repercussions.   

Even though, one might suggest GMOs as the best option to solve the global issues, 

challenges can be expected in the areas of safety testing, regulation, policy making, tracing the 

GMOs in food and feed and labeling of GM food. Thus, clear guidelines and strict regulation are 

essential.  Above all, wining the public trust and changing the attitudes of the public toward 

GMOs is another hurdle. At present, several guidelines and regulations have been declared by 

several worldwide bio-safety agencies and authorities. According to them, it is important to carry 

out these GMO related research under the controlled and contained environments with prior 

approval of the relevant regulatory authorities.  No solution to any given problem can be perfect 

and it is not an exception with GMOs. Therefore, production and usage of GMOs should be done 
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wisely with proper awareness on biosafety related issues associated with them and under the 

proper regulation of authorized regulatory bodies.  
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Biosafety as a major aspect of biotechnology: Biotechnology is one of the key 

technologies contributing for the development of agriculture at global scale.  Policy makers of 

Sri Lanka  have identified the role of  biotechnology in the development of agriculture in the 

country. However, other than the wider use of plant tissue culture in large scale, a technique of 

biotechnology, use of advanced techniques such as recombinant DNA technology and use of 

biotechnology tools in plant and animal breeding and plant protection   is still confined to 

laboratories. Therefore it cannot yet foresee any commercial outcome from advanced techniques 

of biotechnology.  With the embracement of a new and promising technology, always there are 

associated risks of which the magnitude of impact is varying. At the same time biotechnology is 

rapidly developing in association with other novel technologies such as nanotechnology day by 

day. Therefore, it is worthwhile to open the issues such as safety aspects associated with any 

novel technology for the general public and interested parties to discuss and reach desirable 

judgement regarding the acceptability. Due to the debatable concerns regarding the genetically 

modified organisms and the food derived from them, the term “biosafety” came into 

consideration.  Biosafety deals with any aspect of safety issues associated with the potential or 

actual effects of genetically modified organisms on the ecosystem (Teng, 2008). This article 

briefly discusses the overview, constraints and implications for effective promotion of biosafety 

education  in Sri Lanka with special reference to the university education system.  

Initiation of biosafety education in Sri Lanka: In Sri Lanka, even though the terms were 

discussing at certain platforms since early 1990s, a leap was made since late 1990s with the 

Cartagena Protocol and as a result, a bloom in the developing countries to consider the biosafety 
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aspects was seen and biosafety was incorporated into their biotechnology research systems. The 

Sri Lankan government also took the initiative to train the personnel involved in biotechnology 

research and teaching of the country. Promotion of bioethics and biosafety in the life sciences 

was initiated by the establishment of the National Bioethics Committee in 2003 under the 

National Science Foundation (NSF) and it promoted the teaching of bioethics in the life sciences 

faculties of universities. After 2004, under the biosafety framework of Sri Lanka, the biosafety 

education was prioritized, under which the awareness programmes were conducted for the 

general public.  With the introduction of biotechnology policy in Sri Lanka, biotechnology 

education was prioritized. Under the objective of “promoting public awareness and position of 

biotechnology in society and incorporation of important aspects of biotechnology including 

biosafety into the curricula of schools and the universities”, research and teaching of 

biotechnology and biosafety were incorporated into the curricula in many undergraduate and post 

graduate courses, while upgrading the quality of the already existing courses.  

Presently there are a number of undergraduate and postgraduate level biotechnology 

courses offered by the universities in the country. These courses are offered under the curricula 

of degree programs in disciplines of agriculture and related fields (including food science), 

biotechnology, environmental science and recently in the curricula of the technology degree 

programmes. Furthermore, biotechnology is being broadly thought in a number of Master’s 

degree programmes offered under the disciplines of agriculture and science. The curricula of the 

undergraduate degree programmes on agricultural and related sciences, science/ applied science 

and technology faculties and the Masters level programmes (science and agriculture) in the state 

universities include biotechnology and related courses. Many curricula include the biosafety and 

bioethics aspects under the BSc courses, embedded in most of the biotechnology courses 

(biological science, agricultural science, food science etc.). However, a question arises weather 

this broader aspect could be covered within the allocated time slots in each course.  

Interestingly, a few courses are specifically designed to deliver the key aspects of 

biosafety and bioethics. For instance, Ruhuna University offers courses on bioethics for the BSc 

degrees under the Faculties of Agriculture and Science. Moreover, University of Sri 

Jayewardenepura also offers a bioethics and biosafety course under the degree programs offered 

by the Faculty of Science (BSc Sp. in plant biotechnology/ plant biology/microbiology), while 
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University of Kelaniya offers a course on ethics of biotechnology, biosafety and intellectual 

property rights under the degree programs of BSc biochemistry/ microbiology/ molecular 

biology and biotechnology/ environmental conservation and management. Furthermore, 

University of Peradeniya offers a course on biosafety issues in biotechnology under the B.Sc 

(Sp.) degree programme in biotechnology offered by the Faculty of Science. 

At postgraduate level also, the degree programmes on agriculture, biotechnology, 

molecular biology and life sciences are offering courses that covers biosafety at a broader level. 

For instance, Postgraduate Institute of Agriculture offers a degree program on biotechnology in 

which it offers a course on genetically modified organisms, food, feed and processed products 

and biosafety. Other than that, the theme is more or less covered in other biotechnology courses. 

Constraints:  

It can be observed that except the university students who are following biotechnology or 

related courses for a special degree/ major at undergraduate level or postgraduate programme 

which contains biotechnology, other students, are not having an exact idea about the concepts. 

With respect to the general public this situation will be worse. Therefore, in general we 

understand existence of a large knowledge and communication gap for which it is needed to put 

a greater effort to fulfill. Therefore, it is noteworthy to stress that this message should be reached 

up to other disciplines with non-science core such as management and social sciences. So that 

the students with different backgrounds are enabled to look at through different perspectives 

other than the view of science. It must be stated here that  most international universities 

overseas are offering information courses on biosafety and bioethics issues in general to non-

science based students at undergraduate level.  

Future prospectus and implications: 

Taking the recent trends and novel concerns of biosafety into consideration, a new 

approach has been initiated by the Government of Sri Lanka; that is to draft a Bio Safety Bill to 

minimize damage caused to biodiversity by the release of organisms created by gene technology. 

While mainstreaming the biotechnology into the food production in the country, the government 

has an obligation to reveal the issues related to biosafety as they directly link with living beings. 

Sri Lanka possesses a well-trained university faculty members on biotechnology under various 

scopes (agriculture, food science etc.) and together with that, state university system deliver 
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rigorous theoretical and practical education which itself is a strength to promote biosafety 

education. Biosafety aspects should be disseminated to other students who are following non-

science degree programmes, for which a strong strategic plan is needed to be created.  
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ffcj iqrlaIs;;djh wduka;%Kfha§ uyck oekqj;aNdjh yd uyck iyNd.s;ajfha ld¾hNdrh 

wfYaka fidauisß yd wdpd¾h u;s lkaohshd 

úµd mdie," jHdmdr l<ukdlrK úµd,h 

cdk úlrKh lrk ,o Ôùka (GMOs) fyda iÔù úlrKh lrk ,o Ôùka (LMOs) 

idudkH ck;dj w;r mßfNdackh i|yd ydkslr njg wmlS¾;su;a u;hla we;s w;r we;eï úg 

ksrEmKh lrkq ,nkafka whym;a fohla jYfhks' fuh uyck ±kqj;aNdjhla fkdue;s ùu yd 

Rcqju iïnkaO l< yelsh' uyck ±kqj;aNdjh we;s lsÍu i|yd ckudOH fhdod.ekSu l< 

yels jqjo" ffcj iqrlaIs;;djh ms<sn| isÿùï wduka;%Kfha§ uyck iyNd.s;ajh ,nd.ekSu 

;=<ska jvd;a M,odhS uyck ±kqj;aNdjhla ,nd.ekSug wjia:djla ,efí' ffcj iqrlaIs;;djh 

w¾:olajd we;af;a udkj yd i;a;aj fi!LHh wdrlaId lsßfï yd mßirh wdrlaId lsÍfï 

wruqfKka hq;=j" cdk úlrKh l< Ôùka ms<sn| m¾fhaIK meje;aùu" ksIamdokh" b.ekaùu" 

Ndú;h" ;dlaIKh ixj¾Okh yd fiajd iemhSfï§ we;s úh yels wjodkï ;;a;aj je<elaùu" 
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wjulsÍu yd uq,skqmqgd ±óu i|yd flakaø.; jQ l%shdldrlï iuQyhla jYfhks (Ferreira et al, 

2012)' ´kEu kshduk rduqjla id¾:l f,i l%shd;aul lsÍu i|yd uyck iyNd.s;ajh w;sYhska 

jeo.;a jk neúka ffcj iqrlaIs;;dj hk w¾:±laùu hgf;a idlÉPd lrkq ,nk l%shdud¾. 

n,d;aul lsÍu i|yd jQ ksfhda. l%shd;aul lsÍfï§ ffcj iqrlaIs;;dj ms<sn| uyck 

±kqj;aNdjh b;d jeo.;a fõ'  

mßirh ms<sn|j yd ydkslr úh yels øjH yd l%shdldrlï ms<sn|j f;dr;=re ,nd.ekSu 

i|yd uyck;djg wjia:dj i,id § we;s wjia:dj,§ fhda.H uÜgïj,§ uyck iyNd.s;ajfha 

we;s jeo.;alu" mßirh yd ixj¾Okh ms<sn| ßfhda m%ldYkh" wd¾yia iïuq;sh yd ffcj 

iqrlaIs;;djh ms<sn| ldgfckd ikaOdkh jeks cd;Hka;r tl`.;d u.ska wjOdrKh lrkq 

,nkafka fï fya;=j ksidh (UNESCO, 1992; Convention on access to information, 1998; 

Cartagena protocol, 2003)' tjeks f;dr;=re tl;=lsÍug yd fnodyeÍu i|yd rdcH n,OdÍkago 

ne£ula ;sìh hq;=h' uyck;djg n,mdk lreKq iïnkaO jk iqÿiq wjia:dj,§ m%;sm;a;s 

iïmdokh yd ;SrK .ekSfï l%shdj,sj,g uyck;dj iïnkaO úh hq;= fõ' 

uyck iyNd.s;ajh ;=<ska ±kqj;aNdjh we;s lsÍfï§" iudcfha ish¨ ia;rj,g f;dr;=re 

,efnk nj ;yjqre lsÍu i|yd rch u.ska m<uqj mshjr .; hq;af;ah' tfia fkdue;s jqjfyd;a 

f;dr;=re fnodyeÍu iudcfha we;eï fldgiaj,g muKla iSud úh yels w;r th widOdrK 

l%shdj,shla úh yelsh' fï ksid wjYH f;dr;=re Rcqju md¾Yajj,g ikaksfõokh lsÍu i|yd 

mshjr .; hq;af;a fkdtfia kï Tjqka f;dr;=re fkd±k isáh yels ksidh' isÿúh yels n,mEï 

iïnkaOj uyck;djg f;dr;=re ,nd§u yd ±kqj;aNdjh we;s lsÍu i|yd uQ,sl jYfhka 

fhdod.; yels mshjr w;r uyck iïuka;%K" jevuq¿" uKav, idlÉPd" m%cd jevigyka" m%isoaO 

újdo jeks l%shdud¾. ;sfí' túg m%;sm;a;s iïmdokh yd ;SrK .ekSfï wÈhrj,g iïnkaO ùu 

i|yd m%udKj;a ;rï ±kqula ,nd.ekSug uyck;djg ,nd.; yelsjkq we;' f.dùka yd 

mdßfNda.slhka jeks uQ,sl md¾Yjlrejka cdk úlrKh lrk ,o Ôùka ms<sn|j m%udKj;a 

±kqula ,eîu w;HjYH jk w;r" tu.ska cdk úlrKh lrk ,o Ôùka Ndú;h ms<sn|j 

Tjqkaf.a ia:djrh ±kqj;a ;SrKhla njg m;alsÍug yelshdj ,eìh yelsh (United Nations 

Environmental Protection Agency, 2017)'  

cdk úlrKh l< Ôùkaf.a Ndú;fha n,mEu isÿjkafka mßirhg muKla fkdj" iudc" 

wd¾Ól" foaYmd,k yd ixialD;sl mßirh hk ish,a,gu jk neúka m%;sm;a;s iïmdokfha§ yd 

;SrK .ekSfï wÈhrj,§ uyck iyNd.s;ajh jeo.;a fõ' kshduk rduqjla l%shd;aul lsÍfï 

uQ,sl wjia:dfõ§ ffcjúúO;ajh Ndú; lsÍu ia:dms; lsÍu i|yd wdydr iqrlaIs;;djh" 

ixialD;sl wLKav;djh yd oßø;djh wju lsÍu jeks lreKqj,§ uyck woyia i,ld ne,sh 

hq;= fõ' fï ksid kshduk rduqj l%shd;aul lsÍug yd ia:dms; lsÍug m<uqj mq¿,a uyck 
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iólaIKhla meje;aúh hq;= fjhs' fuhg ck;dj úiska fhdackd lrkq ,nk úl,am yd leue;a; 

we;=<;a úh hq;=h' fuh jeo.;a jkafka kshduk rduqj yd cdk úlrKh ms<sn| ;dlaIKh 

uyck;dj fkdi,ld yer l%shd;aul l<fyd;a th iodpdrd;aul" wdpdrO¾óh yd iudc-wd¾Ól 

lreKq .Kkdjlg n,mdkakla ùug ksh;ju yelshdj we;s ksidh' fï ksid cdk úlrKh l< 

Ôùka jeks ;dlaIKh ms<sn| wjYH;d hkq kshduk wêldÍka úiska ;ksj ;SrKh l< hq;= foa 

fkdj uyck;dj úiska ;SrKh l< hq;a;ls' (Lim and Ching, 2009; Richardson and Razzaque, 

2006).  

ffcj iqrlaIs;;dj ms<sn| kshduk moaO;shla l%shd;aul lsÍfuka miqj yd tys m%;sM,hla 

f,i isÿlrkq ,nk cdk úlrKh l< Ôùka ia:dms; lsÍfuka miqj" fufia ia:dms; l< cdk 

úlrKh l< Ôùka ksÍlaIKh lsÍfï l%shdj,sfha§ uyck iyNd.s;ajh w;sYhska WmldÍ úh 

yelsh' o;a; tl;= lsÍug yd úYaf,aIKh lsÍug uyck;dj fhdod.;yels w;r" uyck;dj 

fj;ska /ialrk ,o o;a; fhdod.ksñka ia:dms; lrk ,o l%ufõo fjkia lsÍu iy wjYH fõ 

kï"  kshduk rduqj fyda m%;sm;a;sj, fjkialï isÿlsÍu isÿ l< yelsh' ia:dms; lrk ,o cdk 

úlrKh lrk ,o Ôùkaf.a id¾:l;ajh ms<sn|j mlaI.%dyS jQ woyila uyck;dj w;r fkdue;s 

neúka" ,nd.kakd ,o o;a; jvd;a ksjerÈ yd wmlaImd;S ùug keUqre fjhs' tfiau ksÍlaIK 

l%shdj,sh i|yd uyck;djf.a ueÈy;aùu ksid tA i|yd rchlg ±Íug isÿ jk wd¾Ól msßjeh o 

wvq jkq we; (Lim and Ching, 2009).  
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fi!LHdrlaIdj i|yd cdk úlrKh l< ksIamdok 

tï' tÉ' tA' à' uOqIdks 

T!IO úµd wOHhkdxYh" fmardfoKsh úYaj úµd,h 

cdk úlrKh l< ksIamdok hkqfjka mejiQúg Tfí ukig meñfKkafka l=ulao@ Tng 

we;eï úg isf;kafka zzfoúhfka" cdk úlrKh l< ksIamdok Ndú;h NhdkloZZ hkqfjka úh 

yelsh' we;eï úg Tn zzcdk úlrKh l< ksIamdok hkq fudkjdoZZ hkqfjka weish yelsh' 

fïjd iudchg y÷kajd fok ,oafoa cdk úlrKh l< Ôù ksIamdok hkqfjks' cdk úlrKh 

lrk ,o Ôùka hkq iajdNdúlj isÿ fkdjk wdldrfhka m%fõKsl øjH ^fndfyda wjia:dj,§ 

DNA& fjkia lrk ,o Ôùka úfYaIhls'  

iudch l;d lrkqfha cdk úlrKh l< wdydr ms<sn|jh' tAjd cdk bxðfkareuh wdydr 

yd Ôj bxðfkareuh wdydr f,io ye¢kafjhs' cd; ;dlaIKh Ndú; lrñka ksIAmdokh lrk ,o 

hï wdldrhl w.h tl;= lrk ,o wdydr fjf<|fmdf<a ±lsh yelsh' úgñka ta iys; rka 

meye;s iy,a cdk úlrKh lrk ,o wdydr i|yd ksoiqkls' fuh ksmojk ,oafoa ÿmam;a orejka 

i|yd myiqfjka fmdaIl ,nd.ekSu myiq lrjkq msKsih' flfia fj;;a" cdk úlrKh l< 

ksIamdok fi!LHhg ys;lr fkdjk njg;a" wkd.;fha§ frda. we;s l< yels njg;a iudcfha 

u;hla mj;S' fï ksid ck;dj tAjd Ndú;hg ìfhka miqfj;s'  

ffcj-bxðfkare l%u Ndú; lrñka ksIAmdokh lrk ,o T!IO úúO j¾. .Kkdjla wm 

úiska Ndú; lrkq ,nk nj Tn okakjdo@ j¾;udkfha§ Èhjeähdj iq,N frda.hla njg m;aj 

we;s w;r" bkaishq,ska hkq fndfyda Èhjeähd frda.Ska úiska Ndú; lrkakls' w;S;fha§ i;=kaf.a 

w.akHdYh ñßld ,nd .kakd ,o W!re yd .j bkaishq,ska Ndú; lrkq ,enqjo wo kQ;k 

f,dalfha udkj bkaishq,ska ,nd.; yelsh' udkj bkaishq,ska ksIamdokh lrkq ,nk l%uh .ek 

Tn ljod fyda is;d ;sfío@ udkj w.akHdYh ñßld bkaishq,ska ,nd .ekSu isÿ l< fkdyels nj 

meyeÈ,sh'  

  udkj bkaishq,ska ,nd.kq ,nkafka Escherichia coli nelaàßhdj fj;sks' idudkH E. coli 

bkaishq,ska ksmojkq fkd,nk kuq;a" úµd{hka úiska bkaishq,ska ksIamdokh wdrïN lr 

myiqlï i,ik udkj cdkhla E. coli nelaàßhdfõ DNA fj; tla lr úlrKh lsÍu isÿ lr 

we;' fï ksid cdk úlrKh l< E. coli nelaàßhdj m%Yia; mdßißl ;;a;aj hgf;a bkaishq,ska 

ksIamdokh lrhs' bkaishq,ska muKla fkdj m%;sÔjl" úgñka" tkaihsu yd fydafudak jeks 

fjk;a T!Iëh ksIamdoko cdk úlrKh l< nelaàßhd yd fjk;a ffi, ix>gl u.ska ,nd.kq 

,efí' l=re jQ j¾Okh i|yd m%;sldr lsÍu i|yd fhdod.kakd tßf;%dfm%daàka kï j¾Ol 
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fydafudakh" oreKq jDlal frda.h i|ydo fhdod.kakd w;r ksIAmdokh lrkq ,nkafka o fï 

l%uhgh'   

flfia fj;;a" fï ieleiqïj,§ wjika wfmalaIs; ksIAmdokh ,ndf.k Ndú;h i|yd 

mú;%lrKh lrkq ,efí' fi!LHuh Ndú;fha§ cdk úlrKh l< Ôúhd iïmQ¾Kfhkau 

mßfNdackh lrkq fkd,efí' by; lS ksIamdokj, yereKq úg ÿ¾,N Ydlj, muKla we;=<;a 

jk we;eï il%sh T!Iëh ix>gl f;dard.;a Ôùka cdk úlrKh lsÍfuka ksIAmdokh l< 

yelsh' meis*sla hQ Ydlfha fmd;af;a ms<sld kdYl yelshdj y÷kd.kakd ,oafoa 1970 .Kkaj,§h' 

gelafida,a hkq meis*sla hQ .fika y÷kdf.k fjka lr.kakd ,o ixfhda.hhs' th ms<sld kdYl 

Tiqjla f,i ÈhqKq lrk ,o w;r m%;sldr i|yd Ndú; lrk ,È' gelafida,a .fiys fmd;af;a 

muKla we;s jk ksid;a" .fia ksIAmdokh ùu i|yd È.= ld,hla .; jk ksid;a" meiss*sla hQ 

.fika gelafida,a ,nd.ekSu myiq ld¾hhla fkdfõ' fï ksid úµd{hska ffcjbxðfkare l%u 

Ndú; lrñka gelafid,a ksmojk cdkh iqÿiq ffi,hlg noaO lr tu ffi, gelafid,a 

ksiaidrKh lsÍu i|yd j¾Okh lrkq ,efí' 

 wm cdk úlrKh lrk ,o ksIamdok fhda.H wdldrfhka fhdod.kakd nj meyeÈ,sh' 

wkd.;fha§o tjeks ksIamdok yd kj ksIamdok fjf<|fmd<g meñfKkq we;s neúka ck;dj 

fhda.H;djla iys; yd ,shdmÈxÑ fi!LH ksIamdok muKla Ndú; lsÍu i|yd ±kqj;a úh hq;=h'  

fkdtfia kï ksIamdokj, .=Kd;aul nj iy;sl lrkq fkdyels ùfuka wkjYH wys;lr 

n,mEïj,g fya;= úh yelsh' bkaishq,ska yd gelafid,a ksjerÈ wdldrhg mú;% lr fkdue;s kï 

tAjdfha mdßfNda.slhdg ydks isÿ l< yels fjk;a ridhksl ixfhda. we;=<;a úh yelsh' fï 

ksid ksIamdok l%shdj,sh we;=<;§ wod< ksIamdokfha .=Kd;aul Ndjh ukdj ksÍlaIKhg ,la 

l< hq;= fõ' fi!LH wxYfha cdk úlrKh l< ksIAmdok wdYs¾jdohla ñi idmhla fkdjk nj 

;yjqre lsÍu msKsi kS;s yd ksfhda. ;sìh hq;=h'  

uQ,dY%h 

1.Genetically modified foods- Genetic Science Learning centre-learn.genetics.utah.edu> Genetic 

science and society. 

2.How do they make insulin from recombinant DNA –www.nlm.gov/exhibition- recombinant 

DNA technology.  

3.Paclitaxel Production Through Plant Cell Culture: An Exciting Approach to Harnessing 

Biodiversity, K. Venkat - Phyton, Inc., 95 Brown Road, Ithaca, NY USA and Rutgers University, 

New Brunswick, NJ USA. 
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frda. je<elaùu i|yd wdydrhg .ekSu( m%;sYla;slrKfha wkd.;h wdydrhg iqÿiq tkak;ao@ 

wdpd¾h ls;añKs isßfoaj 

ffcjridhk yd wkqlÔj úµd wOHhkdxYh 

ffjµ mSGh" fld<U 

tkak;la hkq lsishï frda.hla i|yd we;s m%;sYla;sh j¾Okh lsÍu i|yd fhdod.kakd 

ffcj úµd;aul ñY%Khls' thg frda.hla we;slrk laIqøÔúhl= yd iudk fohla we;=<;a jk 

w;r" th we;eï úg ilia lr we;af;a ÿ¾j, lrk ,o fyda urd ouk ,o laIqøÔúhdf.ka fyda 

tys úIj,ska fyda tys u;=msg we;s fm%daàkhlsks' tkak;l we;s ldrlhg frda.fha Nhdkl 

m%;sM, we;s lsÍug ;rï Yla;shla fkdue;' tfy;a tu.ska YÍrfha m%;sYla;s moaO;sh 

W;af;ackh lr m%;sfoay ksIAmdokh lsÍu i|yd fm<Uúh yelsh' tu.ska frda. we;s lsÍug 

fya;=jk laIqøÔùka y÷kdf.k úkdY l< yelsh'  

j¾;udkfha§ úµd{hskag tla Ôúhl=f.a isg Bg iïnkaOhla fkdue;s fjk;a Ôúhl=g 

cdk udre l< yels w;r tu.ska ksmofjkafka zzcdk úlrKh l< ÔùkaZZ fyj;a zzmdrckl 

i;=ka$YdlZZ hkqfjka okakd fohhs' 

wdydrhg .;yels ^edible& tkak;aj,§" tkak;a ksmojk moaO;s f,i mdrckl Ydl 

fhdod .efkhs' nelaàßhd yd ffjri frda.ldrl úIîcj,g tfrys m%;sfoayckl fla;dxlkh 

lrk cdk" iajNdúl m%;sfoayckl ,laIK mj;akd wdldrfhka Ydlj,§ m%ldY l< yelsh' 

flfia fj;;a tAjdg lsisÿ wdldrhlska frda.hla we;s l< fkdyels neúka iqrlaIs;;;djh 

;yjqre lr ;sfí' fujeks tkak;a wvx.= ^m%;sfoay ckl fm%daàk& Ydluh øjHhla mßfNdackhg 

.;a úg Ydl ffi,j, ±ä msg; ffi, ì;a;sh m%;sfoaycklj,g ;djld,sl wdrlaIl 

wdjrKhla f,i l%shdlr tAjd wdydrud¾.fha i%djj,ska idfmalaIj wdrlaId lrhs' tfy;a 

wjidkfha§ wka;%j,§ ffi, ì;a;sh ì|jefgk úg ffi,j, we;s m%;sfoayckl reêr m%jdyhg 

ksl=;a fjhs' túg frda.hlg tfrys m%;sYla;slrKhla ,efí'  

flfi,a" w¾;dm,a yd ;lald,s fukau i,do" iy,a" ;sß.=" fidahd fndaxÑ yd bß`.= jeks 

ÈhqKqjk f,dalfha úYd, f,i jjkq ,nk fNda. j¾. wdydrhg .;yels tkak;a ksIamdokh 

i|yd fhdod.kq ,efí' fï ms<sn| m<uq udkj idhksl m¾fhaIKh isÿlrk ,oafoa 1997§ jk 

w;r" E.coli nelaàßhdfjka ksmofjk úIg tfrysj tkak;la w¾;dm,a fhdod.ksñka ksIamdokh 

lrk ,È' fï mdrckl w¾;dm,a wdydrhg .ekSfuka ;Dma;shg m;a úh yels m%;sYla;slrKhla 

wys;lr m%;sM,h;a fkdue;sj ±lsh yels úh' tA wkqj fï jk úg fymghsáia î jhsrih" 

fld,rd jhsrih (Vibrio cholera)" c,NS;sld jhsrih" Yajik ixffi,Sh jhsrih" irïm jhsrih 

yd fkda¾fjdala jhsrih hk frda.j,g tfrysj wdydrhg .; yels tkak;a ÈhqKq lr we;' 
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j¾;udkh jk úg fï wdydrhg .; yels tkak;a úúO i;=ka fhdod.ksñka wOHhkj,g ,la 

flfrñka mj;S' fï we;eï tkak;aj, iM,;ajh i|yd ñksiqka wdY%fhkao mÍlaId lr n,d 

;sfí'  

wdydrhg .; yels tkak;a lreKq /ila ksid wdl¾IKSh fjhs' tkak; ksIamdokh yd 

md,kh lsÍu i|yd jehjk uqo, wvq jk w;r tkak; Rcqju YÍr.; l< yels fjhs' tfiau 

wjYH;djh mj;skafka kï ksIamdokh fõ.j;a l< yelsh' fuu wdydrhg .; yels tkak;a 

ÈhqKqjk rgj, fjfik jeä ck;djlg ,nd .ekSug wjia:djla we;af;a tAjd m%dfoaYSh jYfhka 

j.d l< yels ksid;aa" úfYaI .nvd ;;a;aj wjYH fkdùu;a ksidh' úfYAI tkak;a isßxkacr fyda 

b¢lgq Ndú; fkdjk w;r" fï ksid úIîcyrKh fkdue;s ùfuka fjk;a whg frda. je<e£ug 

we;s wjia:djo wvq fjhs'    

 tkak;aj, È.=-ld,Sk m%;sl%shd ;ju;a ;SrKh lr fkeue;' iqrlaIs;;djh i|yd jeo.;a 

m%Odk wx. jkafka mr mrd.kh yryd Ydl$fNda. ^wdydr& ¥IKhg ,laùu yd mdrckl Ydl 

fYaI u.ska ffcjT!IO mßirhg ksl=;a ùu hk lreKqh'  

fï ksid wdydrhg .;yels tkak;a ,nd.kakd mdrckl Ydl mÍlaIKd.dr ;;a;aj 

hgf;a isÿlrk mglfrdamKhg" j¾Ok l=àr fyda wê wdrlaIs; yß;d.drj,g ±äj iSud lsÍu 

ffcj iqrlaIs;;dj i|yd jeo.;a fõ' 

fï ;;a;ajh ksid wkd.; tkak; th jqjo" wdydrhg .; yels tkak;a h:d¾:hla njg  

m;aùug fmr ch .; hq;= wNsfhda. lsysmhla ;ju;a we;s nj meyeÈ,sh' 

 

cdk bxðfkareúµdj( kQ;k ffjµ úµdfõ ksmqK fuj,ula 

wdpd¾h$ffjµ uhqß kdmdf.dv 

ffcjridhk wOHhkdxYh" ffjµ mSGh" reyqK úYAjúµd,h 

cdk fjkia lsÍu 20 jeks ishji uq,a Nd.fha§ yqfola úµd m%nkaOhla muKla úh' tfy;a 

th miq.sh oYl lsysmhl ld,h we;=<;§ h:d¾:hla njg m;aj we;af;a cdk laf,daklrK 

;dlaIKfha j¾Okh yd cdk fjkia lsÍfï yd iïnkaOlsÍfï yd tAjd kej; Ôù ffi,j,g tla 

lsÍu ms<sn\j kùk fuj,ï fidhd.ekSu ksidh' zzcdk bxðfkare úµdjZZ fyda zzm%;sixfhdað; DNA 

;dlaIKhZZ jeks fhÿï fhdod.kq ,nkafka by; m%fõYh úia;r lsÍu i|ydh' th ffjµ 

Ñls;aidj" frda. ú.%yh yd m%;sldrlsÍu jeks wxYj,g we;s Rcq fhojqï ksid kQ;k ffjµ úµdfõ 

úma,ùh fjkila isÿlr we;' 
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m%;sixfhdað; DNA wKqjla f.dvke.Sfï l%shdj,sfha§ friaá%laIka tkafvdkshqla,sfhaia 

iSud tkaihsuh u.ska DNA úfYaIs; LKavhla yd wfmalIs; DNA fldgia jdylfhl=g we;=¿ 

lsÍula isÿ fõ' idudkHfhka tA nelaàßhd ma,diañv jeks iajhx nyq.=KSlrKh jk DNA wKqjls' 

fuu m%;sixfhdað; jdylhd bkamiqj nelaàßhd Odrlhl=g we;=¿ lrkq ,efnkafka mßKdukh kï 

l%shdj,shla yryd jk w;r wjidkfha§ y÷kajdÿka cdkh Odrlhd ;=< m%ldYkh fõ'  fï ksid th 

nelaàßhd jeks laIqøÔùka" jdKsc mßudKfha T!IO ksIamdokh lrk ffcj m%;sl%shdldrlhska njg 

m;a lr we;'   

cdk úlrKh lrk ,o m<uq T!IO ksIamdokh udkj bkaishq,ska ^ysñhq,ska f,i okakd& 

jk w;r" th weußldfõ wdydr yd T!IO mßmd,kfha ^FDA& wkque;sh ,enQfha 1982 j¾Ifha§h' 

tu.ska wvishjila muK ld,hla ;siafia Èhjeähd frda.Skag m%;sldr lsÍu i|yd fhdod.;a .j yd 

W!re bkaishq,ska id¾:lj m%;sia:dmkh lf<ah' ysñhq,ska ksIamdokh lrk ,oafoa bkaishq,ska cdkhla 

iqÿiq jdylfhl=yg we;=<;a fldg tu m%;sixfhdað; jdylhd Escherichia coli nelaàßhdjg 

we;=<;a lsÍfuks' fuu nelaàßhdj udkj wdydr ud¾.fha Ôj;ajkakla jk w;r" bkaishq,ska cdk 

bxðfkarelrKfha§ zzlïy,ZZ f,i l%shd lf<ah' 

ffcj T!IO ksIamdokh yd iïnkaOj ;j;a uq,ald,Sk m%;sixfhdað; DNA ;dlaIKfha 

fhdod.ekSula jkqfha Bg by;§ udkj uD;YÍrj,ska ksiaidrKh lr.kakd ,o T!IOhla fjkqjg 

Ndú; lsÍu i|yd udkj j¾Ol fyda¾fudakh ksmoùuhs' 1986 j¾Ifha§ FDA wdh;kh ñksiqka 

i|yd jk m<uq cdk bxðfkareuh tkak; jQ fymghshsia î i|yd jQ tkak; wkqu; lf<ah' ffjµ 

úµdj yd iïnkaO fï uq,a fhojqï j,ska miqj cdk bxðfkare úµdj T!IO yd tkak;a j¾. 

rdYshla iemhSu i|yd jHdma; ù ;sfí' fï w;r le,aisfgdkska" merd ;hsfrdhsâ fyda¾fudakh" 

.aÆlf.dka" bkagf*frdka" bkag¾,shqlsk" lKslduh ffi, ckmo W;af;ack idOlh" 

ma,diañfkdacka il%shlh yd udkj memsf,daud jhsri óg wh;ah (Shivanand and Noopur, 2010)' 

laIqøÔùka fhdod.ekSug wu;rj" udkj Ñls;aiSh fyda¾fudak ksIAmdokh i|yd Ydl fhdod.ekSu 

f,dalh mqrd wjOdkhg ,laj we;s lreKls' Ñls;aiSh fm%daàk j¾. .Kkdjla mdrckl Ydlj, 

ksIamdokh lr we;s w;r" fï w;ßka we;eï tAjd mQ¾j idhk yd idhk mÍlaId lsÍïj,ska iu;aj 

we;s w;r" jdKscuh ksIAmdokhg ,laùugo wdikakj ;sfí'  

ksoiqkla f,i .;a úg ÿïfld<j,ska ,nd.;a m%;sfoay mÍlaId lr 2004 j¾Ifha§ wm%sldfõ 

tfnda,d ffjri u¾okh lsÍu i|yd fhdod.kakd ,È' fï yd iudkj" mdrckl ÿïfld<j,ska 

ksmojk ,o cdk bxðfkareuh jYfhka fjkia lrk ,o bñhqfkdweâfyiska wKq ueofmrÈ. 

Yajik frda.h fldfrdakd jhsrih ^MERS-CoV& i|yd ±ä ne£ula fmka jq w;r" tu ffjrih 

fmky¿ ffi,j,g ne£u j<lajd,k ,È' t,s,hsfida ^Elelyso - taliglucerase alfa& kï tkaihsu 

lerÜ ffi, fhdod.ksñka ksmojk ,o w;r" th udkj Ndú;h i|yd FDA u.ska wkqu; lrk 
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,oafoa .jqp¾f.a frda.fhka fmf,k jeäysá frda.Ska i|ydh (Yao et al, 2015)'  fï idOl wkqj 

fmfkkafka uyd mßudKfhka udkj T!IO fm%daàk wvq úhoulska ksIamdokh i|yd Ydl wfmalaId 

;eìh yels moaO;shla úh yels njhs' 

1980 .Kkaj, w.Nd.fha§ iÔù nelaàßhd fyda fjk;a ffi, fkdue;sj" fláld,hla 

we;=<; ì,shk .Kklsla DNA m%.=Kkh l< yels l%ufõohla fmd,suf¾ia odu m%;sl%shdj (PCR) 

kï úl,am ;dlaIKhla fhdod.ksñka ÈhqKq lrk ,È' fuu PCR ;dlaIKh uE; ld,fha§ ffjµ 

Ñls;aidj fukau wêlrK ffjµ úµdjo úma,ùh fjkilg ,la lr ;sfí' PCR u.ska DNA 

m%.=Kkh l< yels ksid frda. cdk úYAf,aIKh lsÍu b;d l=vd DNA kso¾Ylhla u.ska jqj;a isÿ 

l< yels fjhs' ksoiqkla f,i .;fyd;a mdrïmßlj tk frda. i|yd j.lsjhq;= úfYaIs; cdk 

y÷kd.ekSu i|yd l,,djdßl ;r,fhka wjYH jkafka l,, ffi, iq¿ ixLHdjla muKls' 

wfkla w;g" PCR kjH fuj,ula f,i laIqøÔj úµdfõ§" jhsrifõofha§" mrfmdaIs;fõofha§ yd 

oka; úµdfõ§ fndajk frda. y÷kd.ekSu i|yd Ndú; fõ' tA laIhfrda.h (Mycobacterium 

tuberculosis)" fymghsáia î jhsrih" bka*ä jkaid AH1N1 jhsrih" mdfjda jhsrih B19 (Valones 

et al, 2009; Boehm, 1989) wdÈh ±laúh yelsh' j¾;udkfha§ Y%S ,xldfõo fï ;dlaIKh Ndú;hg 

.kq ,efí' 

j¾;udkfha fi!LH lafIa;%fha cdk Ñls;aidj biau;=j we;af;a Ôú;hg n,mEï l< yels 

mdrïmßlj Wreujk wdndOj,g m%;sldrhla f,isks' fï ;dlaIKhg mokïj we;af;a hï wfhl=f.a 

ffi, yd mgl ;=< ±lsh yels ydkslr ks,Sk we,S,hla fjkqjg l%shdldÍ tlla we;=¿ lsÍu i|yd 

lghq;= lsÍfuks' cdk Ñls;aidj ,ndÿka m<uq udkjhd jQfha Y%S ,dxlsl iïNjhla we;s isõ yeúßÈ 

±ßhls' weh ixhqla; m%;sYla;s W!k;d frda.fhka ±äj fmf<ñka isáhdh' 1990§ isÿ jQ fï id¾:l 

isÿùfuka miqj" cdk Ñls;aidj ie,lsh hq;= ;rï m%.;shla w;am;a lrf.k we;s w;r" fldaIaGl 

*hsfn%daishdj jeks frda.j,ska fmf<k frda.Skag hï n,dfmdfrd;a;=jlao fjhs (Herzog, Cao, 

Srivastava, 2010; Keeler, Mallah, Flotte, 2017)' .; jQ ld,fha§  cdk m%;sldr ksIAmdok .Kkdjla 

fjf<|fmd<g tl;= ù idOdrK id¾:l;ajhla fmkajd we;' m<uq weäfkd-wdY%s; jhsri ^AAV& 

jdyl cdk úls;aidj ksIAmdokh weußldfõ wkque;shg ,laj y\qkajd fok ,oafoa 2017 fkdjeïn¾ 

udifha jk w;r tA z,laiag¾kdZ hk kdufhks' fuh m%fõKs.; oDIaáú;dk ÿIa;¾mkh ;;a;ajh 

i|yd m%;sldr f,i Ndú; fõ (http://ir.sparktx.com 2017)' we;eï wdka;sl frda. yd  ±ä wdndê; 

;;a;aj i|yd m%;sldr jYfhka jvd id¾:l kshudj,shla kqÿre wkd.;fha§ we;s jkq we;ehs 

wfmalaIs;h'    

by; i|yka lrk ,o idlaIs wkqj fmfkkafka cdk bxðfkare úµd;aul fuj,ï 

fya;=fjka ffjµ úµdfõ kj hq.hla Wodfjñka we;s njhs' fuu lafIa;%fha fõ.j;a ÈhqKqj yd 

iudka;rj" Bg mlaIj yd úmlaIj we;s fya;= meyeÈ,sj y÷kd.; hq;= fjhs' tfiau l%shd;aul lsÍu 
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yd iïnkaO wdpdrO¾óh yd kS;suh lreKq o wduka;%Kh l< hq;=h (Alexander, 2003)' udkj 

ixy;shg úYd, hym;la f.k tAug thg yelshdj ,efnkafka túgh'  

uQ,dY%h 

1. Shivanand, P., Noopur, S. (2010) . Recombinant DNA technology: Applications in the field of 

biotechnology and crime sciences. International Journal of Pharmaceutical Sciences Review and 

Research, 1(1), 43-49 
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Applications and Challenges. International Journal of Molecular Sciences, 16, 28549–28565 

3. Valones, M. A. A., Guimarães, R. L., Brandão, L. A. C., de Souza, P. R. E., Carvalho, A., 

Crovela, S. (2009). Principles and applications of polymerase chain reaction in medical diagnostic 

fields: A review. Brazilian Journal of Microbiology, 40(1),1-11 

4. Boehm, C.D. (1989). Use of polymerase chain reaction for diagnosis of inherited disorders. 

Clinical Chemistry 35(9):1843-1848 
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luxturnatm-voretigene-neparvove. Accessed on 28.12.2017 
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RNA ksfrdaOkh yd cdk úlrkh l< fNda.j, ffcj iqrlaIs;;djh 

wdpd¾h tÉ' fyar;a 

WoaNso úµd wOHhkdxYh" úµd mSGh" le,Ksh úYaj úµd,h 

oaú;aj odu RNA (dsRNA) i|yd m%;spdrhla f,i wkql%u úfYaIs; cdk ukaolrKh i|yd 

l%shd;aul jk iajdNdúl Ôj úµd;aul hdka;%Khla f,i RNA ksfrdaOkh (RNAi) ye¢kaúh yelsh' 
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vhsi¾ yd fv%daId kï RNase III tkaihsu u.ska oaú;aj odu RNA l=vd ksfrdaOk RNA ^siRNA& njg 

ilia lrkq ,efí' fuu l=vd ksfrdaOk RNA" RNA-fm%aß; ukaolrK ixlS¾Khlska  ksoyiaj we;s 

w;r ;ks odu l=vd ksfrdaOk RNA" wkqmQrl mRNA iu. fouqyqka fõ' RNAase H tkaihsu 

wdf.dfkdaÜ ksid  b,lal mRNAj, isÿjk kshqla,sfhda,sl ydhkh ksid cdk ukaolrKh isÿ fõ'  

iÔù ffi,j, oaú;aj odu RNA (dsRNA) ksIamdokh ùu RNA u; hefmk RNA 

ksfrdaOkh hkq nyqwjhùlrKfha m%;sM,hla jk w;r" tA ffjri wdidok ;;a;aj jeks 

wjia:dj,§h' Ydlj,§ ffjri fm%arKh u.ska isÿjk cdk ukaolrKfha§ ffjri m%;sfrdaOh 

iu:hlg m;a lrhs' ms<shqï wkql%uj,ska ;efkk m%;sf,aL fouqyqka ùfuka ksmofjk oaú;aj odu 

RNA g%dkaiafmdafidak yd wka;¾ckH m%;sf,aL jeks wkqmQrl wmjD;a; ms<shqï jeks foa oaú;aj odu 

RNA ;ekSug yd mRNA ydhkhg fya;= úh yelsh'  Caenorhabditis elegans jeks Ôú yd  iÔú ffcj 

ffi,j, , lD;su mßirhka ;=, we;=,;a lrk ,o È.= RNA iy SiRNA fyda wfkla oaú;aj odu dsRNA, 

tys cdk iajdNdjhka wl¾uKh lsÍu i|yd Wmfhda.s lr.kq ,nhs' 

RNA ksfrdaOkfha m%Odk jdish jkafka by< wkql%u úYsIag;djhla ;sîuhs' fï ksid RNA 

ksfrdaOkh hkq cdk l%shdldß;ajh y÷kd.ekSfï§ fcfkdau uÜgfï m%n, .fõIl fuj,uls' 

tu.ska jhsri wdidokj,g" ms<sldj,g fukau lDIsl¾uhgo m%;sldr j¾Okh l< yelsh' Ydlhg 

ydkshla fkdue;sj" wka;¾ckH b,lal cdkhla fkdue;sj" frda.ldrlfhl=g tfrysj oaú;aj odu 

RNA ,ndfok" frda.ldrlfhl=g tfrysj urKsh fyda b;d ±ä ydkshla we;slrk RNA ksfrdaOkhla 

,ndfok Ydlhla u.ska fNda. m%;sfrdaOh w;am;a lr.; yelsh'  

RNA ksfrdaOkhg cdk úlrKh l< fNda. ms<sn| uyck ms<s.ekSu ÈhqKq lsÍug yelshdj 

;sfí' tA oaú;aj odu RNAj,g kj l%shdldÍ fm%daàkhla i|yd fÄ;hla fkd;sîu ksid th b,lal 

cdk m%ldYkh wvq lsÍuhs' fï jk úgo we;eï fNda.j, lDóka md,kh i|yd mq¿,aj fhdodf.k 

we;s by< úfYaIs;;djhla iys; Bacillus thuringiensis (Bt) fj;ska ,nd.kakd β-tkafvdfgdlaisk 

jeks mdrckl fm%daàkj,g jvd fï ksid RNA ksfrdaOkh ueÈy;a jQ m%;sfrdaOfha b,lal fkdjk 

n,mEï wvqh' óg wu;rj oaú;aj odu RNA ñksia wdydrhg w¿;a fohla fkdfõ' RNA ksfrdaOkh 

;dlIKhg iudk wKq ksmojkq ,nk jhsri je<÷Kq fNda. iq,Nj mßfNdackh lrkq ,efí' Ydl 

u; hefmk b,lal fkdjk úfYAI oaú;aj odu RNA fhdod.ksñka wdrlaId l< yelsh' tA b,lal 

fkdjk úfYAIj, YÍr.; jQ úg n,meula fkdjk ksid jk w;r" tA b,lal cdk u.yeÍfuks' 

ñksiqka yd i;=ka wdydrhg fkd.kakd mgl ;=< il%sh jk oaú;aj odu RNA m%j¾Ol u.ska ,nd§uo 

ffcj iqrlaIs;;djh ,nd fokakls' mdrckl .%dylhlg mdrckl fkdjk wkqchla noaO lsÍu fyda 

tys m%;sf,dauh u.skao wjodkï iys; nj wvq l< yelsh'  
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udkj yd i;a;aj fcfkdauj, m%foaY yd y÷kd.; yels wkql%u iys; fndfyda l=vd RNA 

iy,a lKsldj, ;sîu (Heisel et al., 2008) §¾> ld,hl isg ñksiqka yd i;=kag RNA wdydrhg 

.ekSu wdrlaIs; njg we;s woyig iydhla ,efnhs' kshqlaf,hsla wï, hkq ish¨ i;a;aj yd Ydl 

wdY%s; wdydrj, wka;¾.; fohla jk w;r" tajd wdydrhg .ekSu wdrlaIs; njg È.= b;sydihlao 

fjhs' kHIaál wï, ffi, u.ska wjfYdaIKh lsÍug ffcjúµd;aul ndOl we;s w;r ^uqLfha we;s 

fÄg RNase" wdudYfha wdï,sl pH w.h yd ÔrK tkaihsu" tkafvdfidau yd ,hsfidfidau ydhkh 

jeks&" läkñka wmjD;a;sh yd$fyda nysi%djh o isÿ fõ' fï ksid" RNA-ueÈy;a jQ cdk kshdukhla 

isÿjk Ydl udkj yd i;a;aj mßfNdackh i|yd wdrlaIs; nj fhdackd l< yelsh (Petrick et al., 

2013)'   
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cdk úlrKh l< Ôùka" lDIsl¾uh yd ffcj iqrlaIs;;djh 

ù' tka' ã' nq,;aisxy,f.a 

Ydl wdrlaIKh ms,sn| wOHhk uKav,h 

lDIsl¾u mYapd;a Wmdê wdh;kh 

fmardfoKsh úYaj úµd,h 

fmardfoKsh 

ke.S tk f.da,Sh wNsfhda. wduka;%Kh i|yd ffcj ;dlaIKsl fuj,ula f,i cdk 

úlrKh l< Ôùka m%n,j fhdod.; yels tla wxYhla f,i lDIsl¾uh ye¢kaúh yelsh' 

foaY.=K fjkiaùu u.ska we;slrk wys;lr n,mEï we;=¿j  Ôù yd wÔù ;¾ck w;r;=r È.ska 

È.gu by< hkq f,dal ck.ykhg wjYH fmdaIlj,ska fmdfydi;a wdydr m%udKj;a ;rñka 

,nd§u j¾;udk lDIsúµd{hka uqyqK § we;s úYd,;u wNsfhda.hls' 

fï lreK iïnkaOj .;a úg cdk úlrKh l< Ôùka n,j;a wdhqOhls' flfia fj;;a 

cdk úlrKh lrk ,o Ôùka Ndú; lsÍfï wdrlaIs; nj yd wdpdrO¾óh j,x.=;djh uyck 

wjOdkh fhduq jQ lreKls' j¾;udk f,dalfha ke.S tk wjYH;d iïmQ¾K lsÍu i|yd jvd 

hym;a wiajekakla yd by< ;;a;ajfha wdydr ksIamdokhla ,nd fok cdk úlrKh l< fNda. 

yd i;=ka ksmoùug uE; w;S;fha§ úµd{hskag yelshdj ,eî we;' óg wu;rj" m<sfndaO yd 

frda.j,g tfrysj by< m%;sfrdaOhla ±lajk fNda. ksmoùug yd foaY.=K fjkia ùu yd wfkla 
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udkj uQ,sl whym;a yeisÍï ksid we;sjk wÔù wd;;s ;;a;ajj,g Tfrd;a;= fok fNda. 

ksmoùug cdk úlrKh l< Ôùka fhdod.; yelsh' wdydr ksIamdokj, fmdaIl yd bkaøsh 

mskjk iajNdjh by< kexùu fï ueðla fuj,u u.ska w;am;a lr.; yels úiauhckl 

;;A;Ajhhs' fï ksid cdk úlrKh l< Ôùka f,dalfha id.skak yd ukaofmdaIKh wvq lsÍu 

i|yd fya;= fõ' tfiau tAjd Wmøjldß lDIsridhk øjH wêl f,i Ndú;hg tfrys úl,amhlao 

jk w;r" wêl f,i lDIs ridhk Ndú;fhka we;s jk mdßißl yd fi!LHuh ydks je<elaùu 

i|yd o úi÷ula fjhs' we;eï lDIsld¾ñl cdk úlrKh l< Ôùka u.ska wdydr ksIamdokfha 

úhou wvq l< yels jkq we;' tfiau tAjd iqÿiq fkdjk mßir ;;a;aj hgf;a jqjo jvd meje;au 

;yjqre lsÍug fya;=jk wdldrfhka fi!LHuh m%fhdackj,ska" fi!kao¾h jákdlïj,ska yd 

fjk;a úúO wjYH .=Kdx.j,ska fmdfydi;a l< yels jkq we;'  

jdKsclrKh jQ m<uq cdk úlrKh l< fNda.h jQ jhsrihlg m%;sfrdaOhla olajk 

ÿïfld< Ydlh 1990 uq,a Nd.fha§ y÷kajd§fuka miqj ;j;a fndfyda cdk úlrKh l< 

^mdrckl& fNda. j¾. .Kkdjla weußldfõ wdydr yd T!IO wêldßfha wkque;sh we;sj 

fjf<|fmd<g ksl=;a lr ;sfí' z Flavour Saver tomatoZ kï b§u mud ùfï yelshdj we;s 

;lald,s m%fNaoh" fjkia l< f;,a ixhq;shla iys; lefkda,d" lDñ m<sfndaOlhskag 

m%;sfrdaê;djhla fmkajk Bt bß`.=" Bt lmq yd Bt w¾;dm,a" fn%dfudlais,a j,ame<EákdYlhg 

m%;sfrdaê jk lmq" .a,hsfmdfidaÜ i|yd m%lsfrdaë jk fidahd fndaxÑ" jhsria i|yd m%;sfrdaë 

iafldIa wdÈh uyd mßudKfhka j.d lsÍu i|yd wkque;sh ,nd we;s cdk úlrKh lr we;s 

fNda. j¾. w;r fjhs' T!IO" tkak;a" wdydr yd wdydr wka;¾.; øjHx" i;a;aj wdydr yd fl¢ 

wdÈ jYfhka jeo.;a cdk úlrKh l< fNda. j¾. fï jk úg iQodkï fjñka we;s neúka fï 

,ehsia;=j j¾Okh fjñka ;sfnkakls'   

cdk úlrKh l< Ôùkaf.a m%fhdack ;snqKo tu ldisfha wfkla me;a;lao ;sfí' cdk 

úlrKh l< Ôùka ksIamdokh lsÍu ffioaOdka;slj ir< l%shdj,shla fia fmkqko" th 

wkfmalaIs; wjodkï /ilska hqla; úh yelsh' ñksiqkag yd i;=kag we;s wdrlaIs; nfõ ;¾ckh 

fláld,Sk jYfhka jeo.;a jk w;r" cdk úlrKh l< Ôùka iïnkaOj È.=ld,Sk jYfhka 

jeo.;a jk lreK jkafka th iajNdjO¾uhg tfrysj hkakla ùuh' lDIsl¾uh i|yd 

fhdod.kakd Ydl yd i;=kag fjk;a wd.ka;=l Ôúhl=f.a cdk we;=<;a lr cdk úlrKh l< 

Ôúhl= ;ekSfï isoaOdka;h fndfyda idudkH ck;djf.a ;Dma;shg t;rï fya;= fkdfjhs' 

úfYaIfhka fï wjOdkhg ,lajk cdkh ,nd.kafka t;rï fkdokakd m%Njhlska jkafka kï 

yd tys úINdjfha yd wid;añl;djfha m%;sM, meyeÈ,s fkdjk wjia:dj,§ fï ;;a;ajh 

úfYAIfhka ±lsh yelsh' ksoiqkla f,i .;aúg" n%iS,a kÜ Ydlfhka ,nd.;a cdkhlska cdk 

úlrKh l< fidahd fndaxÑ wdydrhg .;a we;eï mqoa.,hska ;=< wkfmalaIs; wdldrfha  

wid;añl;d ,laIK we;s jQ wjia:d jd¾;d ù ;sfí ^tfy;a jd¾;d ù we;s lsisÿ wid;añl;djhla 
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i|yd tfia ,nd.;a cdkh fla;hla ù ke;&' tfiau by< isiaàka yd fu;hskSka m%udKhla 

,nd.ekSu i|yd cdk úlrKh lrk ,o fndaxÑ me<Eá tajdfha ±lsh yels jQ fm%daàkj, ;snQ 

by< wid;añl;d iajNdjh ksid bj; ±óug isÿ úh' 

tjeks wkfmalaIs; ;;a;aj i|yd fya;= ir<j meyeÈ,s l< yelsh' iEu cdkhlgu tys 

mßmQ¾K m%ldYl rgdjla we;s w;r" tA tys uq,a m%fõKsl mßirfhah' wm hï cdkhla Ôúhl=g 

nf,ka y÷kajd ÿka úg" tu cdkh tu kj m%fõKsl mßirfha§ wê" wj fyda fjkia wdldrfhka 

m%ldYkh úh yelsh' tys m%;sM,hla f,i" we;eï fjk;a uq,a cdk l%uj;aj l%shd fkdlsÍula yd 

we;eï cdk f,damkhùula mdrckl Ôúfhl= ;=< isÿ úh yelsh' fï ksid" we;s jk jHqyd;aul 

yd l%shdldß;ajfha fjkialï fya;=fjka cdk úlrKh l< fNda. fyda wdydr mßfNdackh 

lrkafkl= ;=< wid;añl;d yd úI;djhla we;s ùug wjia:dj ;sfí' óg wu;rj fuu mdr cdk 

b,lal fkdjk Ôùkag y÷kajd§fï m%jK;djhla mj;akd w;r tA yria cdk yqjudrejla ;=<sks' 

fï ksid m%;sÔjlj,g m%;sfrdaOhla j¾Okh ùu" m<sfndaOkdYl m%;sfrdaOhla we;s ùu" úIîcj, 

úI;djfha j¾Okh ùu wkfmalaIs; f,i j¾Okj úh yels wjodkï w;r fjhs' wjidk 

jYfhka .;a úg" wdl%uKsl úfYaI j¾Okh ùu" iïmQ¾Kfhkau kj m<sfndaO yd frda. j¾Okh 

ùu" mdßißl ;=,kh u; ksfYaOkSh n,mEï we;s ùu yd mßKduh we;s úh yelsh'  

fï ksid j¾;udk f,dalfha wNsfhda. ch.ekSu i|yd tajdg ,nd Èh yels Yla;sh fl;rï 

jqjo" lDIsl¾u lafIa;%fha hym; Wfoid cdk úlrKh lrk ,o Ôúka j¾Okh yd Ndú; lsÍu 

isÿ l< hq;af;a keKj;aj yd iqrlaIs;jh' cdk úlrKh l< fNda. yd i;=ka ndysr mßirhg 

y÷kajdÿka miqj tys m%;sM, ksjerÈ lsÍug m%udo jeäh' 

f.da,Sh m%Yak úi¢u i|yd we;s fyd|u úl,amh f,i hful=g cdk úlrKh l< Ôùka 

fhdackd l< yels jqjo" wdrlaIs; mÍlaIdj" md,kh" m%;sm;a;s ieliSu"z wdydrj, cdk úlrKh 

l< Ôùka y\qkd.ekSu yd cdk úlrKh l< wdydr f,an,a lsÍu jeks wxYj, wNsfhda. u;=ùu 

±lsh yelsh' fï ksid meyeÈ,s ud¾f.damfoaY yd ±ä kshdukhla mej;Su w;HjYH fõ' ish,a,gu 

jvd jeo.;a jkafka uyck úYajdih Èkd.ekSu yd cdk úlrKh l< Ôùka ms<sn| uyck 

wdl,am fjkia lsÍuhs' j¾;udkh jk úg c.;a uÜgfï ffcj iqrlaIs;;djh ms<sn| wdh;k yd 

n,OdÍka úiska ud¾f.damfoaY yd fr.=,dis .Kkdjla ksl=;a lr we;' Tjqkag wkqj" fï cdk 

úlrKh l< Ôùka iïnkaO m¾fhaIK" wod< kshduk wêldßkaf.ka ,nd.;a mQ¾j wjir hgf;a 

md,k yd jeiqKq mßir ;;a;aj hgf;a isÿlsÍu jeo.;a fõ' iEu m%Yakhla i|ydu ,nd § we;s 

úi÷ï mßmQ¾K jQjla fkdjk w;r" th cdk úlrKh l< Ôùka iïnkaOjo fmdÿ fõ' fï ksid 

cdk úlrKh l< Ôùka ksIamdokh lsÍu yd Ndú;h keKj;aj yd tajd wdY%s;j we;s ffcj 

iqrlaIs;;djh iïnkaO lreKq ms<sn|j ukd ±kqj;aNdjhla we;sj yd n,h,;a kshduk 

wdh;kj, ksis kshdukhla hgf;a isÿ l< hq;=h'   
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Y%S ,xldfõ rdcH úYaj úµd,j, ffcj iqrlaIs;;d wOHdmkh 

rhka ßhkais 

lDIsl¾uh ms<sn| mYapd;a Wmdê wdh;kh yd lDIsl¾u mSGh 

fmardfoKsh úYaj úµd,h 20400 

fmardfoKsh" Y%S ,xldj 

ffcj iqrlaIs;;djh ffcj ;dlaIKfha m%Odk wxYhla f,i( ffcj ;dlaIKh c.;a uÜgñka 

lDIsld¾ñl lafIa;%fha ÈhqKqjg odhl jkakd jQ m%Odk ;dlaIKhla f,i ±laúh yelsh' Y%S 

,xldfõ m%;sm;a;s iïmdolhkao lDIsl¾ufha ixj¾Okh i|yd ffcj ;dlaIKfha we;s 

ld¾hNdrh y÷kdf.k ;sfí' tfy;a ffcj ;dlaIKfha l%ufõohla jk Ydl mgl frdamKh 

uyd mßudKfhka Ndú; lrkjd yefrkakg" m%;sixfhdað;  DNA ;dlaIKh yd Ydl yd i;a;aj 

wNsckkfha§ yd Ydl wdrlaIdj i|yd ffcj ;dlaIKh fhdod.ekSu jeks Wiia uÜgfï 

;dlaIKh fhdod.ekSu ;ju;a mÍlaIKd.dr ;=<g iSud ù ;sfí'  

fï ksid Wiia ffcj ;dlaIKsl l%ufõoj,ska jdKscuh m%;sodkhla ;ju;a ±lSug 

fkdyelsh' kj yd wfmalaId ;eìh yels ;dlaIKhla ms<s.ekSu iu.u tA yd iïnkaO jQ wjodkï 

iys; ;;a;aj ;sìh yels w;r tAjdfha n,mEu fjkia úh yelsh' fï w;r ld,fha§ ffcj 

;dlaIKhg fjk;a kj ;dlaIKhla jQ ksks;s ;dlaIKh jeks ;dlaIKhla weiqf¾ Èfkka Èk 

ÈhqKq úh' fï ksid ´kEu kj ;dlaIKhla ms<sn|j wdrlaIdj jeks wxY iïnkaO lreKq .ek 

idlÉPdjla wdrïN lsÍu .ek uyck;dj yd Wkkaÿjla olajk lKavdhï iïnkaO lr.ekSu 

yd tu ;dlaIKfha ms<s.; yels nj .ek iqÿiq ks.ukhlg t<eöu jeo.;a fõ' cdk úlrKh 

l< Ôùkaf.a yd tajdhska ,nd.;a wdydrj, meje;s u;fNaod;aul iajNdjh fya;=fjka zzffcj 

iqrlaIs;;djhZZ hk fhÿu ie,ls,a,g meñKsfhah' ffcj iqrlaIs;;djhg cdk úlrKh l< 

Ôùka u.ska mßir moaO;s u; we;s l< yels fyda we;s lrk n,mEï we;=<;a fõ (Teng, 2008)' 

fuu ,smsh u.ska Y%s ,xldfõ úYajúµd, moaO;sh ms<sn|j wjOdkh fhduq lrñka Y%S ,xldj ;=< 

ffcj iqrlaIs;;d wOHdmkh M,odhS f,i m%j¾Okh lsÍfï lghq;=j, iSud" n,mEï yd 

idrdxYhla ms<sn|j idlÉPd lrkq ,efí'  

Y%S ,xldfõ ffcj iqrlaIs;;d wOHdmkfha wdrïNh( 1990 .Kkaj, wdrïNfha isg we;eï 

uÜÜïj,§ Bg wod< fhÿï wdÈh idlÉPdjg .kakd ,o kuqÿ 1990 .Kkaj, w.§ bÈß 

msïula.kakd ,oafoa ldgfckd ikaOdkh iu.sks' tys m%;sM,hla f,i ÈhqKqjk rgj,a ffcj 

iqrlaIs;;djh Tjqkaf.a ffcj ;dlaIK m¾fhaIK moaO;sj,g tl;= lr.kakd ,È' Y%S ,xld 

rcho ffcj ;dlaIK m¾fhaIKj, yd wOHdmkfha fh§ isák mqoa.,hska mqyqKqlsÍu i|yd 

lghq;= wdrïN lf<ah' 2003 j¾Ifha§ cd;sl úµd moku hgf;a cd;sl ffcj wdpdrO¾u lñgqj 

we;slsÍfuka Ôj úµdj, ffcj wdpdrO¾u yd ffcj iqrlaIs;;dj m%j¾Okh lrk ,o w;r" 
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tu.ska úYaj úµd,j, Ôj úµd mSGj, ffcj wdpdrO¾u b.ekaùu m%j¾Okh lrk ,È' 2004 

j¾Ifhka miqj" Y%s ,xldfõ ffcj iqrlaIs;;d rduqj hgf;a ffcj iqrlaIs;;d wOHdmkhg 

m%uqL;dj ,ndfok ,o w;r" ta hgf;a uyck;dj b,lal lr.;a ±kqj;a lsÍfï jevigykao 

l%shd;aul lrk ,È' Y%S ,xldjg ffcj;dlaIK m%;sm;a;shla y÷kajdÿka miqj ffcj ;dlaIK 

wOHdmkh m%uqL;d.; lrk ,È' zzuyck ±kqj;aNdjh yd ffcj ;dlaIKh ms<sn| iudcfha we;s 

ia:dkh m%j¾Okh yd" ffcj iqrlaIs;;djh we;=¿j ffcj;dlaIKfha jeo.;a wxY mdie,a yd 

úYajúµd, úIhud,d ;=<g wka;¾.%yKh lsÍuZZ kï mrud¾:h hgf;a ffcj ;dlaIKh yd 

ffcj iqrlaIs;;djh ms<sn| m¾fhaIK meje;aùu yd b.ekaùu fndfyda Wmdê yd mYapd;a Wmdê 

mdGud,dj, úIhud,dj,g we;=<;a lrk ,o w;r" ±kgu;a mj;akd mdGud,dj, .=Kd;aul nj 

by< kxjk ,È'   

j¾;udkh jk úg ffcj;dlaIKh ms<sn| úYaj úµd, u.ska msßkuk Wmdê yd mYapd;a 

Wmdê mdGud,d .Kkdjla furg ;sfí' fï mdGud,d úúO úIh hgf;a bÈßm;a jk tAjd jk 

w;r" lDIsl¾uh yd wod< úIhhka ^wdydr úµdj we;=¿j&" ffcj ;dlaIKh" mdßißl úµdj yd 

jvd;a uE;§ bÈßm;a jQ ;dlaIKsl Wmdê mdGud,d Bg we;=<;a fjhs' óg wu;rj" ffcj 

;dlaIKh mYapd;a Wmdê$úµdm;s Wmdê uÜgfï jevigyka .Kkdjl W.kajkq ,efnk w;r tA 

lDIsl¾uh yd úµd úIh iïnkaOjh' Y%S ,xldfõ rdcH úYaj úµd,j, l%shd;aul lDIsl¾uh yd 

wdY%s; úµd" úµd$ jHjydßl úµd yd ;dlaIK mSGj, Wmdê uÜgfï yd mYapd;a Wmdê$úµdm;s 

Wmdê uÜgfï jevigyka ^úµd iy lDIsld¾ñl&j, ffcj ;dlaIKh yd wod< fjk;a mdGud,d 

l%shd;aul fõ' fndfyda úIhud,dj, ffcj iqrlaIs;;djh yd ffcj wdpdrO¾u jeks wx. 

úµdfõ§ mdGud,d ;=<g wh;a lr we;s w;r" tA fndfyda ffcj ;dlaIK mdGud,d hgf;ah ^Ôj 

úµd" lDIs úµd" wdydr úµd wdÈ&' flfia fj;;a" fï tla tla mdGud,dfõ fjkalr we;s 

ld,iudfõ§ wod< mq¿,a wxYh wdjrKh l< yelso hk .eg¨j fuys§ mek k.shs'  

we;eï mdGud,d ffcj iqrlaIs;;djfha yd ffcj wdpdrO¾uj, uQ,sl lreKq ms<sn|j 

idlÉPd lsÍu i|yd úfYAIfhka ks¾udKh ù ;sîu jeo.;a lreKls' ksoiqkla f,i .;fyd;a" 

reyqK úYaj úµd,fha lDIsl¾u mSGfha yd úµd mSGh u.ska ffcj wdpdrO¾u ms<sn|j mdGud,d 

úµdm;s Wmdê hgf;a msßkuhs' tfukau Y%S chj¾Okmqr úYaj úµd,ho tys úµd mSGh u.ska 

,ndfok Wmdê mdGud,d ^Ydl ffcj ;dlaIKh$ Ydl Ôjúµdj$ laIqøÔjúµdj hk úµdfõ§ 

Wmdê& hgf;a ffcj wdpdrO¾u yd ffcj iqrlaIs;;djh ms<sn| mdGud,djla we;=<;a lrk w;r" 

le,Ksh úYaj úµd,ho ffcj ;dlaIKh" ffcj iqrlaIs;;djh yd m%ldYk whs;sh ms<sn| 

wdpdrO¾u mdGud,djla we;=<;a lr we;af;a ffcjridhkúµdj$ laIqøÔú úµdj$ wKql 

Ôjúµdj yd ffcj;dlaIKh$ mßir ixrlaIKh yd l<ukdlrKh hk úµdm;s mdGud,d 

hgf;ah' óg wu;rj fmardfoKsh úYajúµd,fhka ffcj iqrlaIs;;djh ms<sn| mdGud,djla tys 

úµd mSGfha úµdfõ§ úfYaI Wmdêh hgf;a bÈßm;a lrhs'  
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mYapd;a Wmdê uÜgñka .;a úg lDIsl¾uh" ffcj ;dlaIKh" wKql Ôjúµdj yd ffcùh 

úµd úIhj, Wmdê mdGud,dj,o ffcj iqrlaIs;;djh mq¿,a wdldrfhka wdjrKh lrkq ,efí' 

ksoiqkla f,i .;fyd;a lDIsl¾u mYapd;a Wmdê wdh;kh u.ska bÈßm;a lrk ffcj ;dlaIKh 

ms<sn| Wmdê jevigyfka cdk úlrKh l< Ôùka" wdydr" i;a;aj wdydr yd ieliQ wdldr iy 

ffcj iqrlaIs;;djh ms<sn| mdGud,djla we;=<;a fõ' fï yreKq úg fuu f;audj fjk;a ffcj 

;dlaIK mdGud,dj, wvq-jeä jYfhka wdjrKh fõ'  

iSud( 

fï wkqj ksÍlaIKh l< yelafla m%:u Wmdêhg ffcj ;dlaIKh fyda fjk;a 

iïnkaOhla we;s úfYaI Wmdê yodrK fyda ffcj;dlaIKh iys; mYapd;a Wmdê mdGud,d 

yodrK úYajúµd, isiqka yreKq úg wfkla isiqkag fï ixl,am iïnkaOj ksYaÑ; woyila 

fkdue;s njhs' idudkH ck;dj iïnkaOj .;a úg fï ;;a;ajh jvd;a whym;a ;;a;ajhla 

.kshs' fï ksid idudkHfhka wm y÷kd.kafka úYd, ±kqu yd ikaksfõok ys±ila mj;ajd nj;a 

th ie,lsh hq;= W;aidyhla f.k iïmQ¾K l< hq;= tlla jk nj;ah' fï ksid fuu mKsjqvh 

úµd úIhj,ska ndysr l<ukdlrK yd iudchSh úµd jeks fjk;a úIh fj; fhduq ùfï 

jeo.;alula ;sfí' tu.ska tlsfklg fjkia miqìula iys; isiqka úµd;aul oDIaáfldaKfhka  

yer fjk;a oDIaáfldaKj,ska fï foi ne,Sug yelshdjla ,efnhs' fï ms<sn|j i|yka l< 

hq;af;a" fndfyda cd;Hka;r úYaj úµd, ffcj iqrlaIs;;djh yd ffcj wdpdrO¾u ms<sn| 

f;dr;=re mdGud,d úµd úIh fkdjk isiqka fj; m<uq Wmdê uÜgfï§ msßkuk njhs'   

wkd.; újrKh iy tys m%;sM, 

 ffcj iqrlaIs;;djfha uE;ld,Sk m%jK;d yd kjH;d ms<sn|j ie,lSfï§ Y%s ,xld rch 

kj m%fõYhla wdrïN lr ;sfí' tA" cdk ;dlaIKh Ndú;fhka ìyslrk ,o Ôùka ksoyia 

lsÍfuka ffcj úúO;ajhg úh yels ydksh wju lsÍu i|yd jQ ffcj iqrlaIs;;d flgqïm;la 

ilialsÍuh' rfÜ wdydr ksIamdokh i|yd ffcj ;dlaIKh uqLHOdrd.; lrk w;r" rchg 

ffcj iqrlaIs;;djh ms<sn| lreKq fy<s lsÍug j.lSula we;af;a tAjd Ôùka yd Rcqj ne¢ 

mj;akd ksidh' Y%S ,xldj ffcj ;dlaIKh yd iïnkaO úúO úIh lafIa;%j, ^lDIsl¾uh" wdydr 

úµdj wdÈ& fyd¢ka mqyqKq jQ úYaj úµd, wdpd¾h uKav,hla isák rgla jk w;r" ta yd iu. 

rdcH úYajúµ, moaO;sh ixlS¾K ffcj ;dlaIK mdGud,d msßkuk w;r tAjdg ffcj 

iqrlaIs;;djh we;=<;ah' ffcj iqrlaIs;;djfha jeo.;alu okakd w;r" fuh úYaj úµd, 

moaO;sfha wfkla úµd-fkdjk úIhOdrdj, b.ekaùu i|yd mshjr .ekSuo w;HjYH jk w;r 

fï i|yd Yla;su;a Wmdhud¾.sl ie,iqula wjYH fõ'  
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capupay;ghJfhg;G njhlu;ghd tplaq;fis ntspg;gLj;Jtjpy; nghJ kf;fspd; 

tpopg;Gzu;T kw;Wk; nghJ kf;fspd; gq;Fgw;wypd; gq;fspg;Gk; 

m\hdp Nrhkrpwp kw;Wk; fyhepjp kjp fe;ijah 

tpQ;Qhd fy;Y}up> tu;j;jf Kfhikj;Jt fy;Y}up 

kugZ khw;wpaikf;fg;gl;l mq;fpfs; (GMOs) my;yJ thOk; 

khw;wpaikf;fg;gl;l mq;fpfs; (LMOs) nghJ kf;fspilNa xU fsq;fj;jpl;Fl;gl;l 

tplakhf fhzg;gLfpd;wJld; Efu;Tf;F Mgj;jhdjhf fUjg;gLtjdhy; mJ xU 

tpy;ydhfNt ghu;f;fg;gLfpd;wJ. ,J nghJ kf;fspilNa tpopg;Gzu;T ,y;yhj xU 

jd;ikAld; Neubahf njhlu;G gLj;jg;glyhk;. nghJ kf;fspilNa tpopg;Gzu;it 

Vw;gLj;Jtjpy; jfty; njhopEl;g Clfq;fs; %ykhd nraw;ghLfs; 

Nkw;nfhs;sg;glyhk; vdpDk;> kpfTk; jpwZs;s nghJ tpopg;Gzu;T Vw;gLj;Jk; xU 

Kiwahf miktJ capupay;ghJfhg;G njhlu;ghd tplaq;fis 

milahsg;gLj;Jtjpy; nghJ kf;fspd; gq;Fgw;wiy ngw;Wf;nfhs;tjhFk;. 

tiutpyf;fdj;jpd;gb> capupay; ghJfhg;G vdg;gLtJ kugZ khw;wpaikf;fg;gl;l 

mq;fpfSld; (GMOs) njhlu;Gila Muha;r;rp> cw;gj;jp> gad;ghL> njhopEl;g 

mgptpUj;jp kw;Wk; Nritfs; vd;gtw;iw kdpjd; kw;Wk; kpUfq;fspd; ghJfhg;G kw;Wk; 

#oy; ghJfhg;G vd;gtw;iw ,yf;fhf nfhz;L jLj;jy;> Fiwj;jy; kw;Wk; 

ntspNaw;Wjy; vd;gtw;wpy; ftdk; nrYj;Jk; xU njhFjp eltbf;iffs; MFk; 

(Ferreira et al, 2012) . capupay;ghJfhg;G njhlu;ghf nghJ kf;fspd; tpopg;Gzu;T 
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capupay;ghJfhg;gpd; tiutpyf;fdj;jpd; fPo; eltbf;iffis eilKiwg;gLj;Jk; 

tpjpKiwfis mKyhf;Ftjpy; mjpKf;fpakhdjhFk; Vnddpy; ve;jnthU 

tpjpKiwg;gLj;Jk; Ntiyj;jpl;lj;jpdJk; ntw;wpfukhd mKyhf;fj;jpw;fhf nghJ 

kf;fspd; <LghL mjp$ba Kf;fpaj;JtKilajhFk;.  

,f;fhuzj;jpdhy;> #oy; kw;Wk; mgptpUj;jpnjhlu;ghd upNah (Rio) gpufldk;> 

capupay;ghJfhg;G njhlu;ghd ‘Mu;`];’ (Aarhus) gpufldk; kw;Wk; ‘fhu;l[Pdh 

(Cartagena) newpKiw’Nghd;w ru;tNjr cld;gbf;iffs; nghUj;jkhd kl;lq;fspy; 

nghJ kf;fspd; gq;Fgw;wypd; Kf;fpaj;Jtj;ij typAWj;JtJld; ,q;F nghJ kf;fs; 

#oy; kw;Wk; rhj;jpakhd Mgj;jhd nghUl;fs; kw;Wk; neaw;ghLfs; njhlu;ghd 

jfty;fis ngw;Wf;nfhs;tjw;F mDkjpf;fg;gLfpd;whu;fs; (UNESCO, 1992; Convention 

on access to information, 1998; Cartagena protocol, 2003). mur mjpfhurigfs; ,t;thwhd 

jfty;fis Nrfupj;J toq;Ftjw;fhd jkJ flikg;ghLfis nfhz;bUf;fNtz;Lk;. 

nghJ kf;fSk;$l mtu;fSf;F nghUe;jf;$ba tplaq;fspy; nghUj;jkhd 

fl;lq;fspy; nfhs;if tFj;jy; kw;Wk; KbTfis Nkw;nfhs;sy; nrad;Kiwfspy; 

gq;Fnfhs;s Ntz;Lk;. 

nghJ kf;fspd; gq;Fgw;wy; %yk; tpopg;Gzu;it Vw;gLj;Jtjw;F> 

murhq;fkhdJ Kjypy; nghJ kf;fSf;F fpilf;fg;ngWk; jfty;fs; r%fj;jpd; 

midj;J kl;lq;fSf;Fk; nrd;wiltij epr;rag;gLj;Jtjw;fhd eltbf;iffis 

Nkw;nfhs;sNtz;Lk;. mt;thwpy;iynadpy;> jfty; gupkhw;wk; MdJ r%fj;jpd; xU 

Fwpj;j gFjpapdUf;F kl;Lk; kl;Lg;gLj;jg;gl;L ,r;nrad;Kiwia 

gf;frhu;ghdnjhd;whf khWk;. MfNt> Njitahd jfty;fis Neubahf 

njupag;gLj;jhtpl;lhy; mjidg;gw;wpa mwpitg; ngw;Wf;nfhs;s Kbahj gFjpapdUf;F 

toq;Ftjw;fhd eltbf;iffs; Nkw;nfhs;sg;gl Ntz;Lk;. nghJ fUj;juq;Ffs;> 

gapw;rpKfhk;fs;> FO fye;Jiuahly;fs;> rKjha ntspg;ghl;L epfo;r;rpj;jpl;lq;fs;> 

nghJ tpthjq;fs; vd;gd nghJ kf;fSf;F rhj;jpakhd gpur;rpidfs; njhlu;ghf 

Kd;djhfNt mwpTWj;Jtjw;Fk; tpopg;Gzu;T Cl;Ltjw;Fk; gad;gLj;jf;$ba xU rpy 

topKiwfshf fhzg;gLtJld; ,jd; %yk; nghJ kf;fs; nfhs;if tFj;jy; kw;Wk; 

KbTfis Nkw;nfhs;Sk; fl;lq;fspy; gq;Fgw;Wtjw;fhd NghJkhdsT mwptpidg; 

ngw;Wf;nfhs;sf;$bajhf ,Uf;Fk;. ,q;F tptrhapfs; kw;Wk; Efu;Nthu; Nghd;w 

gpujhd gq;Fjhuu;fs; GMOfs; njhlu;ghf NghJkhdsT mwptpid ngw;wpUg;gJ 

mj;jpahtrpakhdjhFk; vd;gJld;> mjd; %yk; GMOfspd; gad;ghL njhlu;ghd 

mtu;fSila epiyg;ghL njhlu;ghf jftywpe;j KbTfis vLg;gjw;F mtu;fSila 

fUj;Jf;fs; khWglyhk;. (United Nations Environmental Protection Agency, 2017) 
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nfhs;if tFj;jy; kw;Wk; KbTfis Nkw;nfhs;Sk; fl;lq;fspy; nghJ 

kf;fspd; gq;Fgw;wypd; Kf;fpaj;Jtk; MdJ xU GMO,d; gad;ghlhdJ #oiy 

kl;Lk; ghjpf;fhJ> Mdhy; r%f> nghUshjhu> murpay; kw;Wk; fyhr;rhu 

#oy;fisAk; ghjpf;Fk; vd;gjhFk;. xOq;FKiw fl;likg;nghd;wpd; mKy;gLj;jypd; 

Muk;g fl;lj;jpy;> czT ghJfhg;G> fyhr;rhu xUq;fpizT kw;Wk; tWik xopg;G 

vd;gd njhlu;ghd nghJ kf;fspd; fUj;J capu;g;gy;tifikapd; gad;ghl;bid 

epiyepWj;Jtjpy; ftdj;jpy; nfhs;sg;glNtz;Lk;. MfNt> ,jid epiyepWj;Jtjw;F 

Kd;du; fl;likg;gpid Mky;gLj;Jtjw;F Kd;du; xU gue;jstpyhd nghJ 

Ma;nfhd;W Nkw;nfhs;sg;glNtz;Lk;.,J nghJ kf;fspdhy; Kd;itf;fg;gLk; 

khw;Wtopfs; kw;Wk; re;ju;g;gq;fisAk; cs;slf;fpajhf ,Uf;f Ntz;Lk;. ,J kpf 

Kf;fpakhdJ Vnddpy;> xOq;FKiw fl;likg;gG kw;Wk; GMO njhopEl;gq;fs; nghJ 

kf;fis ftdj;jpy; nfhs;shJ mKy;gLj;jg;gLkhdhy;> mJ vt;tpj khWjYkpd;wp 

gytifahd jhu;kPf> newpKiw kw;Wk; r%f-nghUshjhu rpf;fy;fSf;F 

,l;Lr;nry;Yk;. MfNt> GMOfs; Nghd;w njhopEl;gq;fSf;fhd Njit jdpahf 

xOq;FKiwg;gLj;Jk; mjpfhurigfspdhy; kl;Lky;yhJ nghJ kf;fspdhy; 

jPu;khdpf;fg;glNtz;Lk; (Lim and Ching, 2009; Richardson and Razzaque, 2006). 

capupay;ghJfhg;gpw;fhd xU xOq;FKiwg;gLj;Jk; Kiwikapd; mKyhf;fk; 

kw;Wk; mjid njhlu;e;j GMOfspd; ];jhgdk; vd;gtw;iw njhlu;e;J ];jhgpf;fg;gl;l 

GMOfspd; fz;fhzpg;G nrad;Kiwfspy; nghJ kf;fspd; gq;Fgw;wy; jPtpukhf 

cjTtjhf mikAk;. nghJ kf;fs; juTis Nrfupg;gjw;Fk; mtw;iw gFg;gha;T 

nra;tjw;Fk; gad;gLj;jg;glyhk; vd;gJld;> nghJ kf;fsplkpUe;J ngwg;gl;l 

jfty;fis ];jhgpf;fg;gl;l nrad;Kiwfis khw;wpaikg;gjw;Fk; NjitNaw;gbd; 

xOq;FKiw fl;likg;G my;yJ nfhs;iffspy; khw;wq;fis Vw;gLj;Jtjw;Fk; 

gad;gLj;jg;glyhk;. ];jhgpf;fg;gl;l GMOfspd; ntw;wp njhlu;ghf nghJ kf;fs; 

gf;frhu;ghd fUj;Jf;fis gfpukhl;lhu;fs; vd;gjhy;> ngw;Wf;nfhs;sg;gl;l juTfs; 

kpfTk; rupahdjhfTk; gf;frhu;gw;wjhfTk; fhzg;gLk;. mj;Jld;> fz;fhzpg;Gr; 

nrad;Kiwapy; nghJ kf;fspd; <LghL> fz;fhzpg;G nrad;Kiwapy; <Lgl;bUf;Fk; 

murhq;fj;jpd; nghUshjhu Rikapid Fiwf;Fk; (Lim and Ching, 2009).  

crhj;Jizfs;: 

1. Ferreira J, Borém A, Gomes W, Setotaw T, Cancado G. Biosafety and Detection of 

Genetically Modified Organisms 2012. 427-48 p. 

2. UNESCO. The Rio declaration on environment and development. 1992. 

38 



49 
 

3. Convention on access to information, public participation in decision making and access to 

justice in environmental matters, (1998). 

4. Cartagena Protocol on Biosafety, Article 23. Public Awareness and Participation (2003). 

5.United States Environmental Protection Agency. Public Participation Guide: Introduction to 

Public Participation 2017 [Available from: https://www.epa.gov/international-

cooperation/public-participation-guide-introduction-public-participation. 

6. Lim Li. Ching. Public Participation in Biosafety Issues 2009. Available from: 

http://genok.no/wp-content/uploads/2013/04/Chapter-34.pdf. 

7. J. Richardson B, Razzaque J. Public Participation in Environmental Decision Making 2006. 

 

Rfhjhu Jiwapy; guk;giuayF khw;wpaikf;fg;gl;l cw;gj;jpg;nghUl;fs; 

vk;.vr;.V.b. kJ\hdp 

kUe;jhf;ftpay; jpizf;fsk;> Nguhjidg; gy;fiyf;fofk;. 

kugZ khw;wpaikf;fg;gl;l cw;gj;jpg;nghUl;fs; vd;wTld; cq;fSila kdjpy; 

vt;thwhd vz;zk; cjpf;fpd;wJ..?. ePq;fs; epizf;fyhk; “mlf; flTNs> GM 

cw;gj;jpg;nghUl;fs; vq;fSf;F Mgj;jhdit”. rpy Neuq;fspy; ePq;fs; Nfl;fyhk; 

“kugZ khw;wpaikf;fg;gl;l cw;gj;jpg; nghUl;fs; vd;why; vd;d?. mit r%fj;jpw;F 

GMO cw;gj;jpnghUl;fshf mwpKfg;gLj;jg;gl;lit. kugZ khw;wpaikf;fg;gl;l 

mq;fpfs; vdg;gLgit> mtw;wpd; kugZf;fs; (ngUk;ghyhd re;ju;g;gq;fspy; DNA) 

,aw;ifahd Kiwapy; my;yhky; khw;wpaikf;fg;gl;l mq;fpfs; MFk;. 

r%fk; GM czT gw;wp fye;jiuahLfpd;wJ. mit kugZuPjpahf 

nghwpapay;gLj;jg;gl;l czTfshfTk; capupay; nghwpapay;gLj;jg;gll 

czTfshfTk; fhzg;gLfpd;wd. rpy tifahd ngWkjp Nru;f;fg;gl;l czTfs; 

re;ijapy; fpilf;fg’;ngWfpd;wd> mit kugZ njhopEl;gj;ij gad;gLj;jp cw;gj;jp 

nra;ag;gl;litahFk;. tpl;lkpd; cldhd jq;f epw muprp GM czTf;F Xu; 

cjhuzkhFk;. ,J Vior; rpWtu;fs; ,yFthf Nghrizia ngw;Wf;nfhs;Sk; 

Nehf;fj;jpw;fhf cw;gj;jpnra;ag;gl;ljhFk;. vdpDk;> GM cw;gj;jpg;nghUl;fs; 

MNuhf;fpaj;jpw;F ey;yjy;y vdTk; mit vjpu;fhyj;jpy; Neha;fis Vw;gLj;Jk; 

vdTk; r%fj;jpy; Xu; fUj;jp epytptUfpd;wJ. vdNtjhd; kf;fs; mjid 

gad;gLj;Jtjw;F mr;rg;gLfpd;whu;fs;. 
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capupay;-nghwpapay; Kiwikfis gad;gLj;jp jahupg;gl;Ls;s gy tifahd 

kUe;J nghUl;fis ehk; gad;gLj;Jfpd;Nwhk; vd;gJ cq;fSf;F njupAkh. 

jw;Nghija fhyj;jpy;> nty;y ePupopT NehahdJ xU nghJthd Nehahf 

khwptUfpd;wJld;> ngUk;ghyhd Nehahspfspdhy; ,d;Rypd; gad;gLj;jg;gLfpd;wJ. 

fle;j fhyq;fspy; kpUfq;fspd; rijapia miuj;J mjpypUe;J ngw;Wf;nfhs;sg;gl;l 

‘Nghu;rpd;’ kw;Wk; ‘Nghtpd;’ ,d;Rypd; gad;gLj;jg;gl;L te;jhYk; jw;NghJ etPd 

cyfpy; kdpj ,d;Rypd; fpilf;fg;ngWfpd;wJ. kdpj ,d;Rypd; vt;thW 

jahupf;fg;gLfpd;wJ vd;gij ePq;fs; vg;NghjhtJ Nahrpj;jpUf;fpd;wPu;fsh? kdpj 

rijapiamiuj;J kdpj ,d;Rypid ngw;Wf;nfhs;tnjd;gJ xUNghJk; 

rhj;jpakhfhJ.   

kdpj ,d;Rypd; MdJ Escherichia coli vDk; gw;wPupahtpypUe;J 

ngw;Wf;nfhs;sg;gLfpd;wJ. rhjhuz E. coli MdJ ,d;Rypid cw;gj;jp nra;tjpy;iy 

Mdhy; tpQ;Qhdpfs; E. coli ,d; DNAia ,d;Rypd; cw;gj;jpia J}z;b 

njhlur;nra;a cjTk; kdpj guk;giuayfpd; %yk; khw;wpaikj;Js;sdu;. mjdhy; 

kugZ uPjpahf khw;wpaikf;fg;gl;l E. coli gw;wPupah rhjfkhd #oy; epge;jidfspd; 

fPo; ,d;Rypid cw;gj;jp nra;Ak;. ,d;Rypd; kl;Lky;yhJ> gpwnghUnsjpupfs;> 

tpl;lkpd;fs;> nehjpaq;fs; kw;Wk; `hu;Nkhd;fs; Nghd;w NtW rpy; kUj;Jt cw;gj;jp 

nghUl;fSk;$l kugZ khw;wpaikf;fg;gl;l gw;wPupah my;yJ Vida fy $Wfspy; 

,Ue;J ngw;Wf;nfhs;sg;gLfpd;wd. Fws;epiyaikf;F rpfpr;ir nra;af;$ba tsu;r;rp 

N`hu;Nkhd;> fLikahd rpWePuf Neha;fspy; gad;gLj;jg;gLk; vupj;Nuhnghaplbd; 

vd;gdTk; ,k;Kiwapdhy; jahupf;fg;gLfpd;wd. 

vdpDk;> ,j;jahupg;Gfspy;> ,Wjpahf tpUg;gj;jpw;Fwpa cw;gj;jpg;nghUshdJ 

gad;ghl;Lf;fhf gpupj;njLf;fg;gl;L Rj;jpfupf;fg;gLfpd;wd. Rfhjhu ghJfhg;gpy; kugZ 

khw;wpaikf;fg;gl;l KOikahd mq;fp cl;nfhs;sg;gLtjpy;iy. NkNy Fwpg;gplg;gl;l 

cw;gj;jpg; nghUl;fisj; jtpu> kpf mupjhd jhtuq;fspy; fhzg;gLk; rpy capu;g;ghd 

kUe;jhf;ftpay; cs;slf;fq;fs; kugZ khw;wpaikf;fg;gl;l njupTnra;ag;gl;l 

mq;fpfs; %yk; cw;gj;jpnra;ag;glyhk;. gRgpf; aPt; kuj;jpd; gl;ilfs; 

Muha;r;rpf;Fl;gLj;jg;gl;L mjd; Gw;WNehnajpu;g;G nraw;ghL 1970fspy; 

fz;lwpag;gl;lJ. gRgpf; aPt; kuj;jpypUe;J gpupj;njLf;fg;gl;l ,t;tpay;gpid nfhz;l 

Nru;it nlf;Nrhy; vdg;gLtjhFk;. ,J xUGw;WNehnajpu;g;G kUe;jhf mgptpUj;jp 

nra;ag;gl;L rpfpr;irf;fhf gad;gLj;jg;gLfpd;wJ. gRgpf; aPt; kuq;fspy; ,Ue;J 

nlf;Nrhiy gpupj;njLg;gJ kpfTk; rpukkhd fhupakhFk;> Vnddpy; ,k;kuq;fspy; 

nlf;Nrhy; cw;gj;jpnra;ag;gLtjw;F kpf ePz;l fhyk; vLf;fpd;wJ vd;gJld; mJ 

kuj;jpd; gl;ilapy; kl;LNk fhzg;gLfpd;wJ. tpQ;Qhdpfs; capupay;nghwpapay; 
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Kiwfis gad;gLj;jpAs;sdu;> ,jpy; nlf;Nrhiy cw;gj;jp nra;Ak; guk;giuayfpid 

nghUj;jkhd fyq;fspDs; GFj;jp nlf;Nrhiy gpupj;njLg;gjw;fhf fyq;fs; 

tsu;f;fg;gLfpd;wd. 

RfhjhuNritapy; kugZ khw;wpaikf;fg;gl;l cw;gj;jp nghUl;fis ehk; 

kpfr;rupahd Kiwapy; gad;gLj;Jfpd;Nwhk; vd;gJ ntspg;gilahd tplakhFk;. 

vjpu;fhyj;jpYk;$l> ,g;nghUl;fSk; kw;Wk; Gjpa cw;gj;jpnghUl;fSk; re;ijapy; 

fpilf;fg;ngWk; Mdhy; nghJ kf;fs; juk;kpf;f kw;Wk gjpTnra;ag;gl;l Rfhjhufhg;G 

cw;gj;jp;g;nghUl;fis kl;LNk gad;gLj;Jtjid epr;rag;gLj;jNtz;Lk; ,y;iynadpy; 

cw;gj;jpg;nghUl;fspd; juj;jpw;F cj;juthjk; toq;fKbahJ vd;gJld; ,J 

tpUk;gj;jfhj tpisTfSf;F ,l;Lr;nry;Yk;. ,d;Rypd; my;yJ nlf;Nrhu; Kiwahf 

Rj;jpfupf;fg;glhjNghJ> ,J Efu;Nthiu ghjpf;ff;$ba Vida gjhu;j;jq;fisAk; 

nfhz;bUf;fyhk;. MfNt cw;gj;jp nrad;Kiwapd;NghJ cw;gj;jpg;nghUl;fspd; 

jukhdJ kpfTk; rupahd Kiwapy; fz;fhzpf;fg;glNtz;Lk;. tpjp;fSk; 

tpjpKiwfSk; Rfhjhuj;Jiwapy; cs;s GM cw;gj;jpg;nghUl;fis 

epr;rag;gLj;Jtjw;F cU tukhf ,Uf;fNtz;LNkad;wpm it rhgkhf ,Uf;ff;$lhJ.  

crhj;Jizfs; 

1.Genetically modified foods- Genetic Science Learning centre-learn.genetics.utah.edu> Genetic 

science and society. 

2.How do they make insulin from recombinant DNA –www.nlm.gov/exhibition- recombinant 

DNA technology.  

3.Paclitaxel Production Through Plant Cell Culture: An Exciting Approach to Harnessing 

Biodiversity, K. Venkat - Phyton, Inc., 95 Brown Road, Ithaca, NY USA and Rutgers University, 

New Brunswick, NJ USA.  
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Neha;j;jLg;G Kiwia Nehf;fpa vkJ czT Kiwikfs;: cz;zf;$ba jLg;G+rpfs; 

jLg;G kUe;Njw;wypd; vjpu;fhykhFkh? 

fpj;kpdp rpwpNjt gp.vr;.b. 

capupurhadtpay; kw;Wk; %yf;$w;W capupay; jpizf;fsk;> 

kUj;Jt gPlk;> nfhOk;G 

jLg;GkUe;J vdg;gLtJ xU capupay; jahupg;ghFk;> ,J xU Fwp;j;j 

Neha;f;fhd vjpu;g;Gr; rf;jpia mjpfupf;Fk;. ,J Nehia Vw;gLjJk; Ez;zq;fpia 

xj;j xUKftiu nfhz;bUf;Fk; kw;Wk; ,J ngUk;ghYk; Ez;zq;fpapd; tYtpoe;j 

my;yJ nfhy;yg;gl;l mikg;G> mjd; njhl;rpd;fs; my;yJ mjd; ahJnkhU 

Nkw;gug;G Gujq;fspy; ,Ue;J jahupf;fg;gLfpd;wJ.xU jLg;G+rpapy; fhzg;gLfpd;w 

Kftu; Nfhapd; Mgj;jhf mwpFwpfis Vw;gLj;Jtjw;fhd ty;yikia 

nfhz;bUf;fhJ> Mdhy; ,J clypd; Nehnajpu;g;G njhFjpia Nehia Vw;gLj;Jk; 

Ez;zq;fpfis ,dq;fz;L mtw;iw mopg;gjw;fhd gpwnghUnsjpupfis Rug;gjw;F 

J}z;Lk;. 

jw;Nghija ehspy; tpQ;Qhdpfs; xU mq;fpapypUe;j ,d;ndhU njhlu;gpy;yhj 

mq;fpf;F guk;giuayFfis khw;wKbAk; vd;gJld;> “kugZ khw;wpaikf;fg;gl;l 

mq;fpfs;” my;yJ “guk;giuayF khw;wg;gl;l tpyq;Ffs;/jhtuq;fs;” vdg;gLgtw;iw 

cw;gj;jpnra;aKbAk;.  

cz;zf;$ba jLg;G kUe;Jfspy;> guk;giuayFkhw;wj;jpw;Fl;gl;l jhtuq;fs; 

jLg;G kUe;J cw;gj;jpahf;Fk; njhFjpfshf gad;gLj;jg;gLfpd;wd. gw;wPupah kw;Wk; 

ituR Nghd;w Nehahf;fpfspd; gpwnghUs;fis FwpaPl;Lk; guk;giuayFfs; 

jhtuq;fspy; mit jkf;Fwpa Nehnajpu;g;G ,ay;Gfis nfhz;bUf;Fk; tifapy; 

ntspg;gLj;jg;glyhk;. vdpDk;> mit njhw;Wjiy Vw;gLj;Jtjw;fhd topKiwia 

nfhz;bUf;fhJ vd;gjhy; ghJfhg;G epr;rag;gLj;jg;gLfpd;wJ.  

jLg;GkUe;Jfis (gpwnghUnsjpupahd Gujq;fs;) nfhz;Ls;s ,t;thwhd 

jhtuq;fis cl;nfhs;Sk;NghJ> jhtuf;fyq;fspd; td;ikahd ntspr;Rtu; 

gpwnghUs;fSf;F jw;fhypfkhdnjhU ftrkhf epr;rak; njhopw;gLk; vd;gJld;> mJ 

mtw;iw ,iug;ig Rug;Gfspy; ,Ue;J xg;gPl;lstpy; ghJfhf;ff;$bajhf ,Uf;Fk;. 

,r;Rtu;fs; ,Wjpapy; rpWFlypy; cila Muk;gpj;jTld;> fyq;fs; jkJ gpnghUnsjpup 

ruf;Ffis FUjpRw;Nwhl;lj;jpDs; gbg;gbahf tpLtpj;JNeha;fSf;F vjpuhd 

vjpu;g;Gr;rf;jpia mspf;fpd;wJ.   
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mgptpUj;jpaile;JtUk; ehLfspy; kpfr;nrwpthf tsu;f;fgg;gLk; thio> 

cUisf;fpoq;F> fPiutif> muprp> NfhJik> Nrhah mtiu kw;Wk; Nrhsk; Nghd;wd 

cl;gl;l jhtuq;fs; cz;zf;$ba jLg;GkUe;Jfis cw;gj;jp nra;tjpy; 

gad;gLj;jg;gLfpd;wd. KjyhtJ kdpj rpfpr;ir khjpup nts;Nshl;lk; 1997 ,y; 

elhj;jg;gl;lJ> E.coli gw;wPupahtpypUe;J tUk; njhl;rpDf;F vjpuhd xU jLg;GkUe;J 

cUisf;fpoq;fpy; cw;gj;jp nra;ag;gl;lJ. ,e;j kugZ khw;wg;gl;l 

cUisf;fpoq;fpid cl;nfhs;StJ ghjuJ}ukhd ghjpg;G vJTkpd;wp jpUg;jpfukhd 

Nehnajpu;g;G jd;ikia tpisthf je;jJ. cz;zf;$ba jLg;GkUe;Jfs; jw;NghJ 

n`g;gill;b]; gp ituR> Nugp]; ituR> Rthrj;njhFjp rpd;rpl;bay; ituR> 

rpd;dKj;J ituR kw;Wk; Nehu;Nthy;f; ituR vd;dgtw;Wf;F mgptpUj;jp 

nra;ag;gLfpd;wJ. jw;NghJ ,t; cz;zf;$ba jLg;GkUe;Jfs; gy;NtW kpUfq;fspy; 

Ma;Tfspd; fPo; cs;sJ. ,tw;Ws; xU rpy jLg;G kUe;Jfs; kdpjdpy; mjd; jpwiz 

Nrhjpg;gjw;fhf gupNrhjpf;fg;gl;Lk; cs;sd.  

cz;zf;$ba jLg;GkUe;Jfs; gy fhuzq;fSf;fhf ftu;r;rpfukhdjhf 

cs;sd. jLg;GkUe;jhdJ Neubahf cl;nfhs;sg;glyhk;> kw;Wk; cw;gj;jpahdJ 

NjitNaw;gLk;NghJ rLjpahf gbAau;j;jg;glyhk; vd;gjhy; ,t; jLg;GkUe;Jfspd; 

cw;gj;jp kw;Wk; kUe;Njw;wYld; njhlu;Gila nryTfs; kpf FiwthFk;. xU 

cz;zf;$ba jLg;GkUe;J mgptpuj;jpaile;jtUk; ehLfspy; mjpf vz;zpf;ifahd 

egu;fis nrd;wilAk; rhj;jpak; cs;sJ> Vnddpy; ,it cs;SupNyNa 

cw;gj;jpnra;ag;glyhk; vd;gJld; tpNrlkhd fsQ;rpa trjpfspd; Njit vJTk; 

Vw;glhJ. ,q;F rpupd;r;fs; kw;Wk; Crpfs; gad;gLj;jg;glhJ vd;gjhy;> njhw;wfw;wy; 

Nkw;nfhs;shjjd; fhuzkhf njhw;Wjy; Vw;gLtjw;fhd rhj;jpaq;fSk; FiwthFk;.   

vdpDk;> cz;zf;$ba jLg;GkUe;JfSf;fhd ePz;l fhy jhf;fq;fs; ,d;Dk; 

jPu;khdpf;fg;glNtz;bAs;sd. ghJfhg;gpw;fhd gpujhd  tplaq;fshf miktJ 

jhtuq;fs;/gapu;fs; (czT) FWf;F kfue;jr;Nru;f;if kw;Wk; guk;giuayF 

gupkhw;wj;jpw;F cl;gl;l jhtu kPjpfspdhy; capu;kUe;jhf;fg; gjhu;j;jq;fs; #oYf;F 

tpLtpf;fg;gLjy; vd;gtw;wpdhy; khrhf;fg;gLtjhFk;.  

MfNt> guk;giuayF gupkhw;wj;jpw;Fl;gl;l jhtuq;fspy; cs;s cz;zf;$ba 

jLg;G kUe;Jfs; capupay;ghJfhg;gpw;fhf ,ioatsu;g;G Ma;T$lk;> tsu;g;G $lq;fs; 

my;yJ capu;g;ghJfhg;G gr;irtPLfs; vd;gtw;Wf;F fLikahf 

kl;Lg;gLj;jg;glNtz;Lk;.        
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mjdhy;> ,J vjpufhy jLg;GkUe;jhf fhzg;gl;lhYk;> xU cz;zf;$ba 

jLg;GkUe;J eilKiwr;rhj;jpakhtjw;F Kd;dhy; ,d;Dk; rpy rthy;fspy; ,Ue;J 

kPsNtz;ba NjitAs;sJ.  

 

guk;giuayF nghwpapay;: etPd kUj;Jtj;jpy; xU yhtfkhd fUtp 

fyhepjp kA+up ehghnfhl 

capupurhadtpay; jpizf;fsk;> kUj;Jt gPlk;> WFZ gy;fiyf;fofk; 

guk;giuayF ifahSjy; vd;gJ 20k; E}w;whz;bd; Muk;gj;jpy; xU tpQ;Qhd 

GidfijahfNt fhzg;gl;lJ> Mdhy; fle;j rpy jrhg;jq;fspy; guk;giuayF 

Fnshdpq; njhopw;El;gj;jpd; mgptpUj;jp kw;Wk; guk;giuayFfis khw;wpaikg;gJld; 

mtw;iwcapUs;s fyq;fSf;Fs; kPz;Lk; nrYj;jf;$bastpyhd mjpetPd 

cgfuzq;fspd; fz;Lgpbg;G vd;gtw;Wld; ,J xU rhj;jpakhd tplakhf khwpAs;sJ. 

“kugZ nghwpapay;” my;yJ “kPsr;Nru;f;ifaile;j DNA njhopEl;gk;”vDk; gjq;fs; 

NkYs;s mDFKiwapid tpgupg;gjw;F gad;gLj;jg;gLtJld; mJ kUj;Jt Nehawpjy;> 

Kd;fzpg;G> kw;Wk; rpfpr;irfs; vd;gtw;wpy; Neubahd gpuNahfk; fhuzkhf etPd 

kUj;Jtj;jpy; xU ghupa Gul;rpia Vw;gLj;jpAs;sJ 

kPsr;Nru;f;ifaile;j DNA %yf;$W xd;wpd; epu;khzkhdJ> kl;Lg;gLj;jg;gl;l 

mf-epAf;fpspNaR nehjpaq;fs; %yk; DNA ,d; jdpj;Jtkhd gpsT> kw;Wk; 

tpUg;gj;jpw;Fwpa DNA Jz;lq;fis fhtpfspDs;> toikahf gw;wPupah gpsh];kpl; Nghd;w 

jhdhf ,ul;bg;gilaf;$ba rpwpa DNA %yf;$WfspDs; nrYj;Jjy; vd;gtw;iw 

cs;slf;Fk;. ,k; kPsr;Nru;f;ifaile;j fhtp ,g;NghJ gw;wPupa tpUe;Jtoq;fpapDs; 

Nru;f;fg;gLk;> ,J epiykhw;wk; vd;w nrad;KiwapD}lhf Nkw;nfhs;sg;gLk;> ,Wjpahf 

tpUe;J toq;fpapy; mwpKfg;gLj;jg;gl;l guk;giuayfpid ntspf;fhl;Lk;. mjdhy; ,J 

gw;wPupah Nghd;w Ez;zq;fpfis tu;j;jf kl;lj;jpy; kUe;J nghUl;fis 

cw;gj;jpnra;tjw;fhd capupay;-jhf;fj;njhFjpfshf khw;wpaikj;Js;sJ. 

KjyhtJ guk;giuayF nghwpapaYf;Fl;gLj;jg;gl;l kUe;jhf;ftpay; cw;gj;jpahdJ 

kdpj ,d;Rypd; (‘`pAkpAypd;’ vdTk; mwpag;gLfpd;wJ)> 1982 ,y; If;fpa mnkupf;f czT 

kw;Wk; kUe;J Kfhikj;Jtj;jpdhy; (FDA) mDkjpf;fg;gl;lJ. ,J miu E}w;whz;Lf;Fk; Nkyhf 

ePupopT NehahspfSf;F rpfpr;ir mspg;gjw;fhf gad;gLj;jg;gl;L te;j ‘Nghtpd;’ kw;Wk; ‘Nghu;rpd;’ 

,d;Rypid ntw;wpfukhf gpujpaPL nra;jJ. ‘`pAkpAypd;’ MdJ ,d;RypDf;fhd guk;giuayfpid 

nghUj;jkhd fhtpapDs; cl;GFj;jp mjidj;njhlu;e;J kPsr;Nru;tile;j fhtpia> kdpjdpd; 

rkpghl;Lj;njhFjpapDs; ,aw;ifahf tho;fpd;w Escherichia coli ,Ds; mwpKfg;gLj;jp mjid 
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,d;Rypdpd; kugZ nghwpapayhf;fj;jpy; xU “njhopw;rhiyahf” nraw;glr;nra;J 

cw;gj;jpahf;fg;gLfpd;wJ. gy vz;zpf;ifahd rpfpr;irf;Fwpa Gujq;fs; 

guk;guayFkhw;wpaikf;fg;gl;l jhtuq;fspy; cw;gj;jp nra;ag;gLtJld;> mtw;wpy; rpy Kd;-

rpfpr;irf;Fwpa my;yJ rpfpr;irf;Fwpa Kd;Ma;Tfspy; fhzg;gLtJld; mit 

tu;j;jfkakhf;fiy neUq;fpAs;sd.  

capupay; kUe;jhf;fg;nghUs; cw;gj;jpapy; kPsr;Nru;f;if DNA njhopEl;gj;jpd; 

kw;WnkhU Muk;gfhy gpuNahfkhf miktJ Kd;du; capuw;w kdpj clypy; ,Ue;J 

gpupj;njLf;fg;gl;l xU kUe;jpid gpjpapLk; tifapy; kdpj tsu;r;rp N`hu;Nkhid 

cw;gj;jp nra;jJ MFk;. 1986 ,y;> FDA MdJ KjyhtJ kugZ nghwpapay; %yk; 

cw;gj;jp nra;ag;gl;l n`g;gill;b]; gp w;fhd jLg;G kUe;jpid mDkjpj;jJ. 

kUj;Jtj;jpy; ,j;njhopEl;gj;jpd; Muk;gfl;l gpuNahfq;fs; njhlq;fp> kugZ 

nghwpapaypd; gad;ghL fy;rpNlhdpd;> guhijnuhapl; N`hu;Nkhd;> FSf;fNfhd;fs;> 

,d;l;ngNuhd;fs;> ,d;lu;ypAf;fpd;fs;> gspq;FUfy fhydp J}z;Lk; fhuzp> 

gpsh];kpNdh[d; capu;g;ghf;fp kw;Wk; kdpj ngg;gpNuhkh ituRf;F vjpuhd jLg;GkUe;J 

Nghd;w gy kUe;Jfs; kw;Wk; jLg;GkUe;Jfis toq;Fk; mstpw;F tpuptile;Js;sJ 

(Shivanand and Noopur, 2010).  Ez;zq;fpfspd; gad;ghl;Lf;F Nkyjpfkhf> kdpj 

rpfpr;irf;Fwpa Gujq;fspd; cw;gj;jpf;fhf jhtuq;fspd; gad;ghL> cyfshtpa ftdj;ij 

<u;j;Js;sJ. gy vz;zpf;ifahd rpfpr;irf;Fwpa Gujq;fs; kugZ khw;wq;g;gl;l 

jhtuq;fspy; cw;gj;jp nra;ag;gl;Lf;nfhz;bUf;fpd;wd> ,tw;Ws; rpy rpfpr;irf;F 

Kd;duhd my;yJ rpfpr;irf;Fwpa Kd;Ndhl;l Ma;Tfspy; cs;sJld; 

tu;j;jfkakhf;fiyAk; neUq;fpAs;sd. cjhuzkhf> GifapiyapypUe;J 

ngw;Wf;nfhs;sg;gl;l gpwnghUnsjpupfs; 2014 ,y; Mgpupf;fhtpy; Vw;gl;l vNghyh ituR 

jhf;fj;jpid fl;Lg;gLj;Jtjw;F Nrhjpf;fg;gl;L gad;gLj;jg;gl;ld. mNjNghy> kugZ 

khw;wpaikf;fg;gl;l Gifapiyapy; cw;gj;jpnra;ag;gl;l kugZ nghwpapaYf;Fl;gLj;jg;gl;l 

,kpANdhnajrpd; kj;jpa fpof;F Rthr mwpFwp nfhNuhNdh ituRf;F (MERS-CoV) 

kpfTk; td;ikahd ,izg;ig ntspg;gLj;jpaJ> mjdhy; ituR EiuaPuy;fis 

njhw;WtjpypUe;J jLj;jJ.  

nehjpak;> vypiyNrh MdJ (nlypFSnrNu]; my;gh) fhul; fyq;fis 

gad;gLj;jp cw;gj;jp nra;ag;gLtJld; Nfhr;ru; Neha;f;fhf (Yao et al, 2015) taJ 

te;jtu;fspy; rpfpr;irf;fhf kdpjdpy; gad;gLj;jg;gLtij FDA MdJ mDkjpj;jJ. 

,r;rhd;Wfs; %yk; kdpj kUe;jhf;ftpay; Gujq;fis ghupa mstpy;> Fiwe;j nrytpy; 

cw;gj;jp nra;tjpy; jhtuq;fs; epr;rag;gLj;jg;glf;$ba  xU %ykhf gad;gLj;jg;glyhk; 

vd;gij cWjpg;gLj;Jfpd;wJ.  
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1980fspd; gpw;gFjpapy;> nghypkNuR rq;fpypj; jhf;fk; (PCR) vDk; khw;Wj; 

njhopEl;gk; xd;W capu;thOk; gw;wPupah my;yJ Vida fyq;fs; ,d;wp FWfpa 

fhyg;gFjpapy; gpy;ypad;; klq;F $Ljyhf DNA,d; ngUf;fkilar;nra;tjw;F mgptpUj;jp 

nra;ag;gl;lJ. PCR MdJ fle;j mz;ikf; fhyq;fspy; kUj;Jt Nehawpjy; kw;Wk; 

Fw;wtpay; kUj;Jtk; Mfpa Jiwfspy; GjpanjhU Gul;rpia Vw;gLj;jpAs;sJ vdyhk;. 

PCR %yk; DNA ,d; mw;Gjkhd ngUf;fkhdJ kpfr;rpwpa DNA khjpupapypUe;J 

Neha;f;Fwpa guk;giuayFfis gFg;gha;T nra;tjw;fhd rhj;jpaj;ij cWthf;Ffpd;wd: 

cjhuzkhf> ghuk;gupa Neha;fSf;Fwpa jdpj;Jtkhd guk;giuayFfs; fhzg;gLfpd;wjh 

vd mwptjw;F mk;dpad; gha;kj;jpypUe;J kftpd; xU rpwpa mstpyhd fyq;fNs 

Njitg;gLfpd;wd. kWgf;fj;jpy;> PCR MdJ Ez;Zapupdtpay;> ituRtpay;> 

xl;Lz;zpapay; kw;Wk; gy;kUj;Jttpay; vd;gtw;wpy; ,id fz;lwptjw;Fk;> 

n`g;gill;b]; gp ituR> ,d;GSntd;rh V vr;1vd;1 ituR> ghu;Nth ituR gp19 

(Valones et al, 2009; Boehm, 1989) Nghd;w  njhw;Wjiyaf;$ba Neha;fis 

mwpe;Jnfhs;tjw;fhd xU yhtfkhd fUtpahf jw;NghJ gupzkpj;J tUfpd;wJld;> 

,j;njhopEl;gkhdJ ,yq;ifapYk;$l jw;NghJ gpuNahfpf;fg;gl;L tUfpd;wJ.     

kUj;Jtj;jpd; jw;Nghija Afj;jpy;> guk;giuayF rpfpr;irahdJ capuf;F 

Mgj;ij Vw;gLj;Jk; guk;giuuPjpahd xOq;fPdq;fSf;fhd rpfpr;ir Kiwikahf tsu;e;j 

tUfpd;wJ. ,j;njhopEl;gkhdJ cu jdpegUila fyj;jpDs; kw;Wk; ,ioaj;jpDs; 

njhopw;gLk; epiyapYs;s FiwghLila tpfhukile;j vjpUU xd;wpid gpujpaPL nra;Ak; 

tifapy; guk;giuayFfis cl;GFj;jtjid mbg;gilahff; nfhz;ljhFk;.  

guk;giuayf rpfpr;rpirapid ngw;Wf;nfhz;l KjyhtJ kdpjd; flIkahd xd;wpize;j 

vjpu;g;Grf;jp-Fiwghl;L Nehia nfhz;l ehd;F taJila ,yq;ifia G+u;tPfkhf 

nfhz;l xU ngz; Foe;ijahFk;. 1990,y; Vw;gl;l ,t; ntw;wpfukhd fijf;F gpd;du;> 

guk;giuayF rpfpr;irahdJ Fwpg;gplj;jf;fsT tsu;r;rp fz;Ls;sJld; rp];bf; 

igg;Nuhrp];> mupthSU FUjp Neha;> jirehu; mopT (Herzog, Cao, Srivastava, 2010; 

Keeler, Mallah, Flotte, 2017)  Nghd;w Neha;fis cila NehahspfSf;F rpy 

ek;gpf;iffisAk; Vw;gLj;Jfpd;wJ vd njupfpd;wJ. fle;j rpy tUlq;fspy;> gy 

vz;zpf;ifahd guk;giuayF rpfpr;ir cw;gj;jpg;nghUl;fs; re;ijf;F 

Nru;f;fg;gl;Ls;sJld; Fwpg;gplj;jf;fsT ntw;wpiaAk; ntspf;fhl;bAs;sd. USA ,y; 

mDkjpf;fg;gl;l KjyhtJ mbNdh Nru;f;fg;gl;l ituR (AAV) fhtp guk;giuayF 

rpfpr;ir cw;gj;jpg;nghUs; 2017 etk;gupy; “yf;];lu;dh” vDk; ngaupy; guk;giuapay; 

uPjpahf flj;jg;gLk; tpopj;jpiu mopT (http://ir.sparktx.com 2017) Neha;F 

rpfpr;iraopg;gjw;fhf mwpKfg;gLj;jg;gl;lJ. mjdhy;> mz;ika vjpu;fhyj;jpy; mjpf 

vz;zpf;ifahd newpKiwfs; xU rpy filrpahd my;yJ fLikahd mq;ftPdj;ij 
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vw;gLj;jf;$ba epiyikfis Fzg;gLj;jtjw;F ntspf;nfhzug;gLk; vd 

vjpu;ghu;f;fg;gLfpd;wJ.    

NkNy Fwpg;gplg;gl;l rhd;Wfspy; ,Ue;J> kugZ nghwpapay; futpfs; fhuzkhf 

kUj;Jtj;jpy; GjpaNjhu; Afk; cjakhfpAs;sJ vd;gij re;Njfkpd;w ep&gpf;fg;gl;Ls;sJ. 

,j;Jiwapy; Vw;gLk; rLjpahd tsu;r;rpAld; rkhe;jukhf> ,jd; Neu; kw;Wk; kiwahd 

,ay;Gfs; njspthf milahsk; fhzg;glNtz;Lk; vd;gJld;> ,jd; mKyhf;fk; 

njhlu;ghd ju;kuPjpahd kw;Wk; rl;luPjpahd rpf;fy;fs; milahsg;gLj;jg;glNtz;bAs;sJ 

(Alexander 2003). mg;nghJ kl;LNk ,J kdpjDf;F vz;zw;w gad;fis nfhz;Ltu 

KbAkhdjhf ,Uf;Fk;. 
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GM gapu;fspy; RNA FWf;fPL kw;Wk; capupay; ghJfhg;G 

fyhepjp vr;.N`uj; 

jhutpay; jpizf;fsk;> tpQ;Qhd gPlk;> fsdp gy;fiyf;fofk;> ,yq;if. 

RNA FWf;fPL (RNAi) vdg;gLtJ ,ul;il ,io RNAf;fhd (dsRNA) Jyq;Fjypy; 

J}z;lg;gLk; jdpj;Jtkhd guk;giuayF-njhlu; mlf;Fjypy; xU ,aw;ifahd capupay; 

nghwpKiwahFk;. dsRNA MdJ Mu;vd;VR III nehjpaq;fs; ilru; kw;Wk; l;Nuhrh vd;gtw;wpdhy; 

rpwpa FWf;fpLk; RNA fshf (siRNA) khw;wg;gLk;. SiRNAfs; RNA -J}z;lg;gl;l mikjpahf;Fk; 

$l;L (RISC) %yk; gpd;dy; mfw;wg;gl;L jdpapio siRNA fs; mjw;F nghUe;jf;$ba mRNA 

cld; fyg;gpw;F cl;gLfpd;wd. ,yf;Ff;Fwpa mRNA ,d; RISC,y; RNase vr; nehjpak; %ykhd 

epAf;fpspNahiyl;bf; mikg;gopT guk;giuayF mikjpahf;fj;ij Vw;gLj;Jfpd;wJ.    

capu;thOk; fyq;fspy;> ituR njhw;Wjypy; eilngWtijg;Nghy dsRNA MdJ 

RNA,y; jq;fpAs;s RNA gy;gFjpahf;fj;jpd; %yk; cw;gj;jpnra;ag;glyhk;. buhd;]NghNrhd;fs; 

Nghd;w kPskPs Njhd;Wk; njhlu;fspy; ,Ue;J tUk; gpujpfs; kw;Wk; xg;GikAila jiyfPohd 

kPsj;Njhd;Wgitfis nfhz;Ls;s kbe;J dsRNA nfhz;ilCrp tisTfis Njhw;Wtpf;ff;$ba 

mfj;jpw;Fwpa gpujpfs; fyg;gpdhy; cw;gj;jpnra;ag;gLk; dsRNA MdJ> mRNA ,d; mikg;gopTf;F 

,l;Lr;nry;Yk;. ePz;l dsRNAfs;> siRNAfs; vd;gtw;wpd; mwpKfk; my;yJ ntspg;gLj;Jk; 

nfhz;ilCrp tisT RNAfspd; epu;khzkhdJ> tsu;j;njLf;fg;gl;l fyq;fs; kw;Wk; 

Caenorhabditis elegans Nghd;w capUs;s mq;fpfspy; kugZf;fspd; ntspg;gLj;jiy 

capu;g;gw;wjhf;Ftjw;fhfTk; gad;gLj;jg;gl;Lf; nfhz;bUf;fpd;wd. 

cau;jukhd njhlu; jdpj;Jtk; RNAi,d; gpujhd mD$ykhFk;. MfNt> RNAi MdJ 

kugZf;fspd; njhopw;ghl;bd; guk;giuayF nghUl;fis fz;lwptjw;fhf> ituR njhw;wy; kw;Wk; 

Gw;WNeha; vd;gtw;Wf;fhd rpfpr;irfis tpUj;jpnra;jy; kw;Wk; tptrhaj;jpy; kpfTk; rf;jptha;e;j 

ntspf;nfhzUk; fUtpahFk;. Nehahf;fpfSf;fhd gapu; vjpu;g;ghdJ> jhtuj;jpw;F VJk; Nrjj;ij 

Vw;gLj;jhky; jhtu mfj;jpDs; ,yf;fhf mikAk; guk;giuayFfs; ,y;yhj epiyapy;> 

Nehahf;fpfspy; kuzj;ij tpistpf;Fk; my;yJ kpff;fLikahd Nrjj;ij Vw;gLj;Jk; RNA 

jiyaPl;il J}z;lf;$ba xU Nehahf;fpapd; xU guk;giuayfpid ,yf;F itj;J xU ,ul;il 

,io RNAI nrYj;Jtjd; %yk; xU jhtuj;jpdhy; milag;glyhk;.  

RNAi MdJ GM gapu;fSf;fhd nghJ kf;fspd; Vw;Wf;nfhs;Sk; kdg;ghq;if 

Nkk;gLj;Jk; rhj;jpaf;$Wfis nfhz;Ls;sJ. ,J Vnddpy; dsRNA MdJ GjpanjhU 

njhopw;gLk; Gujnkhd;wpw;fhd nra;jpia FwpaPlhf nfhz;bUf;fhJ vd;gJld;> mjw;F gjpyhf> 

mJ ,yf;F guk;giuayfpd; ntspg;gLj;jiy Fiwf;fpd;wJ. MfNt> RNAi-Clfkhfnfhz;l 

jilapy;> ,yf;fpy;yhj ghjpg;Gfs; cau;ju jdpj;Jtkhd kugZ khw;wg;gl;l Bacillus 
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thuringiensis (Bt) ,d; β-mfj;njhl;rpd;fs; Gujq;fspy;> ,tw;Ws; rpy Vw;fdNt rpy gapu;fspy; 

G+r;rpfis fl;Lg;gLj;j guejstpy; <LgLj;jg;gl;Ls;sJ> Nghy; my;yhJ FiwthfNt 

fhzg;glNtz;Lk;. ,jw;F Nkyjpfkhf> dsRNA MdJ kdpj cztpw;F xU Gjpjhd tplaky;y. 

RNAi njhopEl;gj;jpy; gad;gLj;jg;gLk; mNj khjpupahd %yf;$Wfis cw;gj;jpnra;Ak;> ituR 

njhw;WjYf;Fs;shd gapu;fs;> nghJthf cl;nfhs;sg;gl;L tUfpd;wd. jhtuj;jpy; czT+l;Lk; 

,yf;fpy;yhj ,dq;fs;> jhtu kw;Wk; tpyq;F ,uhr;rpaq;fspy; cr;rgl;rkhf ghJfhf;fg;gl;Ls;s 

,yf;fpw;Fwpa guk;giuayFfis jtpu;g;gjd; %yk; ,yf;fw;w ,dq;fspdhy; cl;nfhs;sg;gl;lhy; 

ghjpg;G vjidAk; nfhz;bUf;fhj tifapy;  dsRNA I gad;gLj;JtJ %yk; ghJfhf;fg;glyhk;. 

kdpjd; kw;Wk; tpyq;Ffspdhy; cl;nfhs;sg;glhj ,ioaq;fspDs; kl;LNk capu;g;ghf 

fhzg;gLk; Cf;Ftpg;ghd;fis gad;gLj;Jtjd; %yk; dsRNA I nrYj;Jjy; MdJ 

capupay;ghJfhg;gpid toq;fyhk;. kugZ khw;wpaikf;fg;gl;l Ntu;j;njhFjpfis kugZ 

khw;wpaikf;fg;glhj xl;Lf;fl;ilfspy; gjpg;gjd; %yk; my;yJ kWgf;fkhf nra;jy; %yk; 

Mgj;jhd fhuzpfs; Fiwf;fg;glyhk;.    

 muprp kzpfspy; kdpjd; kw;Wk; gy tpyq;F guk;giuayFj;njhFjpfspd; gFjpfspd; 

njhliu xj;jpUf;Fk; gy rpwpa RNAf;fs; fhzg;gLtjhdJ (Heisel et al., 2008) kdpjd; kw;Wk; 

Vida tpyq;Ffspdhy; gy neLq;fhykhf RNAfspd; ghJfhg;ghd Efu;T eilngw;wpUf;fpd;wJ 

vDk; vz;zj;jpw;F NkYk; tYNru;f;fpd;wJ. epAf;fpspf; mkpyq;fs; vy;yh jhtu kw;Wk; 

tpyq;FfSld; njhlu;Gila czTfspYk; fhzg;gLfpd;w ,aw;ifahd Nru;itfshf 

fhzg;gLtJld; ,it ghJfhg;ghd cl;nfhs;Sjypd; ePz;l fhy tuyhw;iwAk; nfhz;Ls;sd. 

cztpypUe;J epAf;fpspf; mkpyq;fs; fyq;fspDs; cs;nsLf;fg;gLtjw;Fk; kw;Wk; ,tw;wpd; 

tpiuthd mtNrgk; kw;Wk;/my;yJ foptfw;wy; vd;gtw;Wf;fhd capupay; jilfs; (tha;f;Fopapy; 

ckpo;ePu; RNaRf;fs;> ,iug;igapy; mkpy pH kw;Wk; rkpghl;L nehjpaq;fs; kw;Wk; 

fyj;jfEz;Zly;fs; kw;Wk; iyNrhNrhk; gFg;G Nghd;w) ,q;F fhzg;gLfpd;wd. MfNt RNA-

Clfkhf;fg;gl;l guk;giuayF rPuhf;fk; gad;gLj;jg;gl;l gapu;fs; kdpj kw;Wk; kpUfq;fspd; 

cl;nfhs;Siff;F ghjfhg;ghdJ vd gupe;Jiuf;fyhk; (Petrick et al., 2013).     
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GMO, tptrhak; kw;Wk; capupay;ghJfhg;G 

tp.vd;.b. Gsj;rp;q;fshNf                                    
jhtu ghJfhg;gpw;fhd rig                                    

tptrha gl;lg;gpd;bg;G epWtdk;                                         
Nguhjidg; gy;fiyf;fofk;                                                  

Nguhjid. 

tptrhak; vdg;gLtJ kugZ khw;wpaikf;fg;gl;l mq;fpfs; (GMOs) 

rf;jptha;e;j capu;j;njhopEl;gtpay; fUtpahf gad;gLj;jp jw;NghJ tsu;e;J tUk; 

cyfshtpa uPjpahd rthy;fSf;F Kfk;nfhLg;gjw;fhd rf;jptha;e;j JiwfSs; 

xd;whFk;. jw;fhy tptrhaj;Jiwapduhy; vjpu;nfhs;sg;gLk; kpfg;ghupa rthy;fspy; 

xd;W fhypeiy khw;wj;jpdhy; Vw;gLk; ghjpg;Gfs; cl;gl capupay; kw;Wk; 

capupayw;w mr;RWj;jy;fSf;F Gwk;ghf njhlu;r;rpahf tsu;e;JtUk; rdj;njhiff;F 

NghJkhdsT Nghrizkpf;f czit toq;ftjhFk;.    

,jid KbTf;F nfhz;L tUtjw;F> GMO fs; rf;jp tha;e;j xU MAjkhf 

khwp tUfpd;wJ. vdpDk;> GMO fspd; gad;ghLfspd; ghJfhg;G kw;Wk; ju;knewpapd; 

ngWkjp vd;gJ nghJ kf;fs; kj;jpapy; xU gpur;rpidahd tplakhFk;. mz;ika fle;j 

fhyq;fspy;> tpQ;Qhdpfs; jw;fhy cyfpd; tsu;e;jtUk; Njitfis g+u;j;jp nra;tjw;F 

rpwg;ghd mWtil kw;Wk; cau;e;j juKila czT nghUl;fis jUfpd;w GM gapu;fs; 

kw;Wk; GM kpUfq;fis cw;gj;jp nra;tjpy; ntw;wpfz;bUf;fpd;whu;fs;. Nkyjpfkhf> GMOfs; 

gPilfs; kw;Wk; Neha;fSf;F cau; vjpu;g;Gila kw;Wk; fhyepiy khw;wj;jpdhy; nrYj;jg;gLk; 

gy vz;zpf;ifahd capupayw;w mOj;jq;fs; kw;Wk; kdpjeltbf;ifapdhyhd 

jfhjeltbf;iffs jhq;fp tsuf;$ba gapu;fis cw;gj;jpnra;tjw;F gad;gLj;jg;glyhk;. 

czT cw;gj;jpg;nghUl;fspd; NghrizuPjpahd kw;Wk; Nrjd ,ay;Gfis Nkk;gLj;JtJk;$l 

,t; mjprakhd fUtpapd; %ykhf Nkw;nfhs;sf;$ba mG+u;tnrayhFk;. MfNt> GMOfs; 

Mgj;jhd tptrha ,urhadq;fspd; fLikahd gad;ghL kw;Wk; tptrha ,urhadq;fspd; 

Kiwaw;w ghtizapdhy; Vw;glf;$ba #oy; kw;Wk; Rfhjhu Mgj;Jf;fis fistjw;fhd 

jpwZs;s xU khw;Wtopahf khWk; mNjNtis cyfpd; gl;bdp kw;Wk; Nghrizf;FiwghL 

vd;gtw;iw Kw;whfNt mfw;w cjTfpd;wd. ,it vy;yhtw;Wf;Fk; Nkyhf> rpy tptrha 

GMOfs; czT cw;gj;jpapd; nrytpid Fiwf;Fk; tifapy; mgptpUj;jp nra;ag;glyhk; 

vd;gJld;> mit kUj;jt gad;ghLfs;> rpwe;j myq;fhu ngWkjpfs; kw;Wk; kw;Wk; gy 

tpUg;gj;jpw;Fwpa Fzq;fSld; nghUj;jkw;w #oy; epge;jidfspd; fPo; rpw;ej tho;jftpid 

nfhz;ljhf Nkk;gLj;jg;glyhk;. 

    1990 fspd; Muk;gj;jpy; KjyhtJ tu;j;jf uPjpahd kugZ 

khw;wpaikf;fg;gl;l gapu;> ,J xU ituRf;F vjpu;g;gila Gifapiy jhtuk;> 
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mwpKfg;gLj;jg;gl;ljpypUe;J> kw;Wk; gy kugZ khw;wpaikf;fg;gl;l (guk;giuayF 

khw;wg;gl;l) gapu;fs; USA ,d; czT kw;Wk; kUe;J epu;thfj;jpd; mDkjpAld; 

re;ijf;F mwpKfg;gLj;jg;gl;Ls;sd. ‘Rit ghJfhf;Fk; jf;fhsp’ MdJ 

jhkjg;gLj;jpa fdpAk; ,ay;GilaJ> khw;wpaikf;fg;gl;l vz;nza; Nru;itf;$l;bid 

nfhz;l fNdhyh> Bt Nrhsk;> Bt gUj;jp> Bt cUisf;fpoq;F vd;gd G+r;rpg; 

gPilfSf;F vjpu;g;Gilait> fisehrpdp GNuhNkhf;rpidy; f;F vjpu;g;Gila gUj;jp> 

fisehrpdp fpisNghNrl;Lf;F vjpu;g;Gila Nrhah mtiu> ituRf;F vjpu;g;Gila 

];Fth]; vd;gd ghupastpy; gapuplg;gLtjw;F mDkjpAila mDkjpg;ngw;w GM 

gapu;fSf;F xU rpy ngauplg;glf;$ba cjhuzq;fs; MFk;. ,q;f rpy GM gapu;fs; 

kUj;Jt nghUl;fs;> jLg;G kUe;Jfs;> czTfs; kw;Wk; czT Nru;f;iffs;> 

tpyq;FzTfs; kw;Wk; ehu;fs; vd;gd jw;NghJ cw;gj;jp rq;fpypapy; fhzg;gLtjhy; 

,g;gl;bay; MdJ mjpfupj;J nfhz;Nl tUfpd;wJ. 

GMOfspd; gad;ghLfs; xUGwkpUf;f> ,q;F ehzaj;jpd; kw;WnkhU gf;fKk; 

,Uf;fpd;wJ. GMOfspd; cw;gj;jpahdJ nfhs;ifastpy; vspikahdnjhU 

nrad;Kiwahf fhzg;gl;lhYk; mJ Mr;rupakhd gy vjpu;ghu;f;fhj Mgj;Jf;fSld; 

$bajhf fhzg;glyhk;. GMOfspd; cw;gj;jpahdJ ,aw;if md;idapd; 

tpUg;gj;jpw;F khwhf eilngWk; xU  nrayhifapdhy; FWfpa fhy kw;Wk; 

ePz;lfhy mbg;gilapy; kdpjd; kw;Wk; tpyq;FfSf;F Vw;glf;$ba ghJfhg;G 

njhlu;ghd Mgj;Nj kpfg;ngupa rpf;fyhFk;. ngUk;ghyhd nghJ kf;fs; tptrha 

gad;ghLfspd; jhtuq;fs; kw;Wk; tpyq;FfspDs; gpw guk;giuayFfis GFj;Jtjd; %yk; 

GMO fis mgptpUj;jp nra;Ak; nfhs;iffSld; kpfTk; xj;jpirtjhf fhzg;gltpy;iy. 

tpNrlkhf Fwpj;j tpUg;Gf;Fwpa guk;giuayF gof;fkw;w xU %yj;jpypUe;J ngwg;gLk;NghJ> 

mtw;wpd; er;Rj;jd;ik kw;Wk; xt;thik njhlu;ghd gpur;rpidfs; njsptw;wjhfNt 

fhzg;gLfpd;wd. cjhuzkhf> gpNurpy; fliyapd; kugZtpypUe;J (tpUg;gj;jpw;Fwpa ,k; 

kugZ ve;jnthU njupe;j xt;thikia Vw;gLj;Jk; fhuzpfSf;Fk; FwpaPlhf mikahj 

NghjpYk;) ngwg;gl;l kugZit cl;GFj;jp khw;wpaikf;fg;gl;l GM Nrhah mtiuia 

cl;nfhz;l kdpju;fspy; vjpu;ghuhj xt;thik Vw;gl;lJ njhlu;ghd mwpf;iffs; 

fhzg;gLfpd;wd. vy;yhtw;Wf;Fk; Nkyhf> cau;e;jstpyhd rp];Bd; kw;Wk; nkjpNahdpd; 

cs;slf;fj;jpw;fhf kugZ-khw;wpaikf;fg;gl;l Nrhah mtiuj; jhtuq;fs; ntspg;gLj;jg;gl;l 

Gujq;fspd; causthd xt;thik jd;ik fhuzkhf mtw;iw mopf;fg;glNtz;bajhf 

,Ue;jJ.  

,t;thwhd vjpu;ghuhtpjkhd epiyikfSf;fhd fhuzq;fs; vspikahf 

tpsq;fg;gLj;jg;glyhk;. xt;nthU guk;giuayFk; ngUk;ghYk; mtw;wpd; %y kuGupik 

#oypy; mtw;wpd; rpwe;j ntspg;ghl;L ghq;Ffis nfhz;bUf;fpd;wd. MfNt>  xU 

guk;giuayfpid xU mq;fpapDs; ehk; fl;lhag;gLj;jp cl;GFj;Jk;NghJ me;j kugZthdJ 
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Gjpa kuGupik #oypy; kpifahfNth> mjpFiwthfNth my;yJ NtWgl;l tbtpNyh jd;id 

ntspg;gLj;jyhk;. ,jd; tpisthf> xU rpy %y guk;giuayFfspd; Fiwnjhopw;ghL kw;Wk; 

kugZ khw;wg;gl;l mq;fpfspy; xU rpy guk;giuayFfspd; mopj;jy; nraw;ghL 

vd;gtw;Wf;fhd rhj;jpaq;fs; cs;sd. mjdhy;> xt;thik kw;Wk; er;rhf;fk; vd;gtw;Wf;F 

,l;Lr;nry;Yk; fl;likg;GuPjpahd kw;Wk; njhopw;ghl;LuPjpahd khw;wq;fs; GM gapu;fis 

my;yJ czTfis cl;nfhs;Sk; mq;fpfspy; Vw;gLtjw;fhd rhj;jpaq;fs; cs;sd. ,jw;F 

Nkyjpfkhf> ,t; khw;wpaikf;fg;gl;l guk;giuayFfs; rkhe;jukhd guk;giuayF 

gupkhw;wj;jpd; Clhf rpy ,yf;fpy;yhj mq;fpfspDs;Sk; mwpKfg;gLj;jg;gLtjw;fhd 

rhj;jpaq;fs; cs;sd. mjdhy;> gpwnghUnsjpup jilAs;s> gPilehrpdp jilAs;s> 

Nehnajpu;g;Gj;jd;ikia Nkk;gLj;jy; vd;gtw;wpd; mgptpUj;jp vd;gd vjpu;ghuhjtpjkhf 

J}z;lg;glf;$ba Mgj;jf;fs; MFk;. ,Wjpahf> Mf;fpukpg;G jhtuq;fspd; mgptpUj;jp> 

Kw;wpYkhf Gjpa gPilfs; kw;Wk; Neha;fspd; cUthf;fk;> #oy; rkepiyapy; ghjfkhd 

jhf;fq;fspd; cUthf;fk; kw;Wk; $u;g;G vd;gd eilngwyhk;.         

MfNt> tptrhaj;Jiwf;F gaDs;sjhf mikAk; tifapy; mjd; Nkk;ghl;bw;fhf 

GMO fspd; mgptpUj;jp kw;Wk; gad;ghL> mit jw;Nghija cyfshtpa rthy;fis 

vjpu;nfhs;Sk; typikia nfhz;bUg;gpDk;> kpfTk; Neu;ikahfTk; ghJfhg;ghfTk; 

Nkw;nfhs;sg;glNtz;Lk;. GM gapu;fs; kw;Wk; tpyq;Ffs; ntspr; #oYf;F 

mwpKfg;gLj;jg;gl;lTld;> mtw;wpd; vjpu;tpisTfis rupnra;tjw;F mJ kpfTk; jhkjkhd 

epiyahFk;. xUtu; cyfshtpa gpur;rpidfis jPu;g;gjw;F GMOfs; kpfr;rpwe;j tha;g;G vd 

xUtu; gupe;Jiuj;jhYk;> ghJfhg;ghd Nrhjid> xOq;FKiw> nfhs;if tFj;jy;> czT 

kw;Wk; jPtdq;fspy; GMOfis fz;lwpjy; kw;Wk; GM czTfis ngauply; Nghd;w 

tplaq;fspy; rthy;fs; vjpu;nfhs;sg;glyhk;. mjdhy;> njspthd topfhl;y;fs; kw;Wk; 

fLikahd xOq;FKiwfs; mj;jpahtrpakhFk;. vy;yhtw;Wf;Fk; Nkyhf> GMOfs; 

njhlu;ghf nghJ kf;fspd; ek;gpf;ifia nty;Yjy; kw;Wk; mJ njhlu;ghf nghJ kf;fspd; 

vz;zq;fis khw;Wjy; vd;gdTk; kw;WnkhU jilf;fy;yhFk;. jw;NghJ> gy topfhl;ly;fs; 

kw;Wk; xOq;Ftpjpfs; gy cyfyhtpa capupay;-ghJfhg;G Kftufq;fs; kw;Wk; 

mjpfhurigspdhy; gpufldg;gLj;jg;gl;Ls;sd. mtu;fSila fUj;Jg;gb> ,t; GMOfs; 

njhlu;ghd Muha;r;rpfs; fl;Lg;gLj;jg;gl;l kw;Wk; %ba #oypDs; Fwpj;j nghUj;jkhd 

xOq;Ftpjpg;gLj;Jk; mjpfhurigfspd; mDkjpAld; Nkw;nfhs;sg;gLtJ Kf;fpakhdjhFk;. 

ve;jnthU gpur;rpidf;Fkhd ve;jnthU jPu;Tk; vg;NghJk; kpfr;rupahdjhf mikahJ 

vd;gJld; GMOfSk; mjw;F tpjptpyf;fy;y. MfNt> GMOfspd; cw;gj;jp kw;Wk; gad;ghL 

kpfTk; Neu;ikahfTk;> mtw;wpd; capupay;ghJfhg;G rpf;fy;fs; njhlu;ghd Kiwahd 

tpopg;Gzu;TlDk; mjpfhuk;ngw;w xOq;Ftpjpg;gLj;Jk; epWtdq;fspd; Kiwahd 

xOq;Ftpjpfspd; fPOk; Nkw;nfhs;sg;glNtz;Lk;.        
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,yq;ifapd; mur gy;fiyf;fofq;fspy; capupay;ghJfhg;G fy;tp 

uad; upad;\p> 

tptrha gl;lg;ggpd;gbg;G epWtdk; kw;Wk; tptrha gPlk;> Nguhjidg; gy;fiyf;fofk;> 

Nguhjid 20400> ,yq;if. 

capu;j;njhopEl;gtpayp;y; gpujhdnjhU ,ay;ghf capupay;ghJfhg;G: 

capu;j;njhopEl;gkhdJ cyfshtpa uPjpapy; tptrhaj;jpd; mgptpUj;jpf;F 

gq;fspg;Gr;nra;Ak; gpujhd njhopEl;gq;fSs; xd;whFk;. ,yq;ifapd; nfhs;if 

tFg;ghsu;fs; ehl;by; tptrhaj;Jiwapd; mgptpUj;jpapy; capu;j;njhopEl;gj;jpd; 

ghj;jpuj;ij milahsq;fz;l nfhz;Ls;sdu;. vdpDk;> capu;j;njhopEl;g Kiwfspy; 

xd;whd jhtu ,ioa tsu;g;gpid   ghupa mstpyhd Kiwapy; gad;Lj;jpdhYk;> 

kPsr;Nru;f;if DNA njhopEl;gk; kw;Wk; jhtu kw;Wk; tpyq;F ,dg;ngUf;fq;fspy; 

kw;Wk; jhtu ghJfhg;gpy; capu;j;njhopEl;gj;ij gad;glj;jy; Nghd;wd ,d;Dk; 

Ma;T$l kl;lj;jpw;Nf kl;Lg;gLj;jg;gl;Ls;sd. MfNt mJ cau;jukhd 

capu;j;njhopEl;g nghwpKiwfspy; ,ue;j vt;tpj tu;j;jf uPjpahd ntspg;ghLfisAk; 

,d;Dk; ngw;Wf;nfhs;s KbahJs;sJ. GjpanjhU kw;Wk; epr;rakhd njhopEl;gk; 

xd;wpdJ tUifAld;> mjDld; njhlu;Ggl;l Mgj;Jf;fSk; fhzg;gLtJld; mtw;wpd; 

jhf;fq;fspd; gupkhzq;fSk; NtWglf;$baitahf fhzg;gLfpd;wd. ,NjNtis> 

capu;j;njhopEl;gkhdJ eNdh njhopEl;gk; Nghd;w mjp etPd njhopEl;gq;fSld; 

xd;wpize;J ehSf;F ehs; kpf tpiuthf mgptpUj;jpailfpd;wJ. MfNt> ve;jnthU 

etPd njhopEl;gj;jpdhYk; nghJ kf;fSf;Nfh kw;Wk; njhlu;Gila jug;gpdu;f;Nfh 

ghJfhg;G Nghd;w tplaq;fis ntspf;nfhzu;tJk; mtw;iw Vw;Wf;nfhs;tJ 

njhlu;ghf fye;Jiuahb Vw;Wf;nfhs;tj njhlu;ghd jPu;g;Gf;F ,l;Lr;nry;tJ 

ngWkjpkpf;fjhf ,Uf;Fk;. kugZ khw;wpaikf;fg;gl;l mq;fpfs; kw;Wk; mtw;wpypue;j 

ngwg;gl;l cztfs; njhlu;ghd mwpaf;$batifapyhd gpur;rpidfs; fhuzkhf> 

“capupay;ghJfhg;G” vDk; gjk; ftdj;jpw;F nfhz;Ltug;gl;lJ. 

capupay;ghJfhg;ghdJ kugZ khw;wpaikf;fg;gl;l mq;fpfspd; #ow;njhFjp kPjhd 

rhj;jpakhd my;yJ cz;ikahd ghjpg;GfSld; njhlu;Gila ghJfhg;G rpf;fy;fspd; 

,ay;GfSld; nraw;gLfpd;wJ (Teng, 2008). ,f;fl;LiuahdJ ,yq;ifapd; 

fy;tpj;Jiwapy; gy;fiyf;fof fy;tp Kiwikf;F tpNrl ftdk; nrYj;jp 

caupay;ghJfhg;G fy;tpapd; jpwzhd Cf;Ftpg;gpw;fhd NkNyhl;l tpguk;> jilfs; 

kw;Wk; gpur;rpidfs; vd;gtw;iw RUf;fkhf fye;JiuahLfpd;wJ.       

,yq;ifapy; capupay;ghJfhg;G fy;tpapd; Muk;gk;: ,yq;ifapy;> 1990fspy; 

,Ue;j ,g;gjq;fs; xU rpy kl;lq;fspy; fye;Jiuahlg;gl;L te;jhYk;> 1990fspy; 
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fhul;l[Pdh newpKiwapd; tUifAld; xU Kd;dfu;T Nkw;nfhs;sg;gl;lJ vdyhk;> 

kw;Wk; ,jd; tpisthf> mgptpUj;jpaile;JtUk; ehLfsp;y; capupay;ghJfhg;G 

tplaq;fis ftdj;jpy; nfhs;jw;F xU vOr;rp Vw;gl;lij fhzf;$bajhf ,Ue;jJld; 

capupay;ghJfhg;ghdJ mtu;fSila capu;j;njhopEl;g Muha;r;rpfspDs; 

cs;nsLf;fg;gl;lJ. ,yq;if murhq;fKk;$l> ehl;by; capu;j;njhopEl;gtpay; Jiw 

Muha;r;rpfspy; kw;Wk; fw;gpj;jy; Jiwapy; <Lgl;Ls;stu;fis gapw;Wtpg;gjw;Fk; 

Kd;ndLg;Gfis Nkw;nfhz;lJ.   capu;tpQ;Qhdq;fspy; capupay;ju;kq;fs; kw;Wk; 

capupay;ghJfhg;G vd;gtw;wpd; Cf;Ftpg;ghdJ Njrpa tpQ;Qhd mikaj;jpd; fPo; 

(NSF) 2003 ,y; Njrpa capupay;ju;kk; FOtpd; cUthf;fj;Jld; Muk;gpf;fg;gl;lJld;. 

mJ ,yq;fifg; gy;fiyf;fofq;fspd; capu; tpQ;Qhdq;fs; gPlq;fspy; 

capupay;ju;kq;fs; njhlu;ghd Jiwfspd; fw;gpj;jiy Cf;Ftpj;jJ vdyhk;. 2004 

,w;F gpd;du;> ,yq;if capupay;ghJfhg;G fl;likg;gpd; fPo;> capupay;ghJfhg;G fy;tp 

Kd;Dupikg;gLj;jg;gl;Jld;> mjd;fPo; nghJ kf;fSf;fhd tpopg;Gzu;T 

epfo;r;rpj;jpl;lq;fs; nfhz;l elhj;jg;gl;ld. ,yq;ifapy; capu;j;njhopEl;gtpay; 

nfhs;ifapd; mwpKfj;Jld;> capu;j;njhopEl;gtpay; fy;tpahdJ 

Kd;Dupikg;gLj;jg;gl;lJ. “r%fj;jpy; capu;j;njhopEl;gj;jpd; tpopg;Gzu;T kw;Wk; 

jw;Nghija epiyapid Cf;Ftpj;jy;> kw;Wk; capupay;ghJfhg;G cl;gl 

capu;j;njhopEl;gtpaypd; Kf;fpakhd tplaq;fis ghlrhiyfs; kw;Wk; 

gy;fiyf;fofq;fspd; ghltpjhdq;fspDs; cs;slf;Fk;” Nehf;fj;jpd; fPo;> 

capu;j;njhopEl;gk; kw;Wk; capupay;ghJfhg;G njhlu;ghd Muha;r;rp kw;Wk; fw;gpj;jy; 

MdJ Vw;fdNt cs;s fw;ifj;Jiwfspd; juj;jpd; juKau;j;jpaJld; gy ,skhdp 

gl;lg;gbg;G kw;Wk; KJkhdp gl;lg;gpd;gbg;G fw;ifJiwfspy; cs;sPu;f;fg;gl;ld.  

jw;NghJ ehl;by; gy;fiyf;fofq;fspdhy; gy ,skhdp kw;Wk; gl;lg;gpd;gbg;G 

KJkhdp kl;lj;jpyhd capu;j;njhopEl;gtpay; fw;iffs; toq;fg;gLfpd;wd. 

,f;fw;ifj;Jiwfs; tptrhak; kw;Wk; njhlu;Gila Jiwfs; (czT tpQ;Qhdk; 

cl;gl)> capu;j;njhopEl;gk;> Rw;Wr;#oy; tpQ;Qhdk; Nghd;w ghltpjhdq;fspd; fPOk; 

kw;Wk; mz;ikapy; njhopEl;g gl;lg;gbg;G epfo;r;rpj;jpl;lq;fspd; fPOk; 

toq;fg;gLfpd;wd. NkYk;> capu;j;njhopEl;gkhdJ tptrhak; kw;Wk; tpQ;Qhd 

Jiwfspd; fPo; gy KJkhdp gl;lj;jpd; epfo;r;rpj;jpl;lq;fspd; fPo; gue;jstpy; 

fw;gpf;fg;gl;L tUfpd;wd. tptrhak; kw;Wk; njhlu;Gila tpQ;Qhdq;fs;> 

tpQ;Qhdk;/gpuNahf tpQ;Qhdk; kw;Wk; njhopEl;g gPlq;fs; vd;gtw;wpd; fPo; cs;s 

,skhdp gl;lj;jpw;fhd ghltpjhdq;fs; kw;Wk; mur gy;fiyf;fofq;fspy; cs;s 

KJkhdp kl;l epfo;r;rpj;jpl;lq;fs; (tpQ;Qhdk; kw;Wk; tptrhak;) vd;gdTk; 

capu;j;njhopEl;gk; kw;Wk; njhlu;Gila fw;ifj;Jiwfis toq;Ffpd;wd. 

ngUk;ghyhd ghltpjhdq;fs; capupay;ghJfhg;G kw;Wk; capupay;ju’kq;fs; 
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vd;gtw;iw fw;ifjJiwfspy; cs;slf;fg;gl;Ls;sJld;> ngUk;ghyhd 

capu;j;njhopEl;g fw;ifj;JiwfspYk; (capupay; tpQ;Qhdk;> tptrha tpQ;Qhdk;> 

czT tpQ;Qhdk; Nghd;tw;wpy;) cl;gjpf;fg;gl;Ls;sd. vdpDk;> ,t; gue;jstpyhd 

tplag;gug;Gfs; xt;nthU ghlj;JiwapYk; mjw;nfd xJf;fg;gl;Ls;s fhyg;gFjpf;Fs; 

KOikahf fw;gpf;fg;glKbAkh vd;w re;Njfk; cs;sJ.   

xU rpy ghlj;Jiwfs; capupay;ghJfhg;G kw;Wk; capupay;ju;kk; vd;gtw;wpd; 

gpujhd tplaq;fis tow;Ftjw;fhfNt jdpj;Jtkhf tbtikf;fg;gl;Ls;sJ kpfTk; 

Mu;tj;jpw;Fwpajhf fhzg;gLfpd;wJ. cjhuzkhf> UFZ gy;fiyf;fofkhdJ 

tptrha kw;Wk; tpQ;Qhd gPlq;fspd; fPo; BSc gl;lj;jpw;fhf capupay;ju;kk; njhlu;ghd 

fw;ifj;Jiwfis toq;Ffpd;wJ. vy;yhtw;Wf;Fk; Nkyhf =[atu;jdGu 

gy;fiyf;fofKk;$l tpQ;Qhd gPlk; (BSc sp. jhtu capu;j;njhopEl;gk;/ jhtu 

capupay;/Ez;zq;fpapay;) %yk; toq;fg;gLk; gl;lj;jpw;fhd epfo;r;rpj;jpl;lq;fspd; fPo; 

capupay;ju;kk; kw;Wk; capupay;ghJfhg;G fw;ifj;Jiwfis mspf;Fk; mNjNtis> 

fsdpg; gy;fiyf;fofkhdJ capu;j;njhopEl;gj;jpd; ju;kq;fs;> capupay;ghJfhg;G 

kw;Wk; mwpTrhu; nrhj;Jupik Nghd;wit njhlu;ghd fw;if newpfis BSc 

capupurhadtpay;/ Ez;zq;fpapay;/ %yf;$w;W capupay; kw;Wk; capu;j;njhopEl;gk;/ 

#oy; ghJfhg;G kw;Wk; Kfhikj;Jtk; Mfpa gl;lj;jpw;fhd epfo;r;rpj;jpl;lq;fspd; fPo; 

toq;Ffpd;wJ. NkYk;> Nguhjidg; gy;fiyf;fofkhdJ capu;j;njhopEl;gj;jpy; 

capupay;ghJfhg;G gpur;rpidfs; njhlu;ghd fw;if newpia capu;j;njhopEl;gj;jpy; 

B.Sc (Sp.) gl;lk; epfo;r;rpj;jpl;lj;jpd; fPo; tpQ;Qhd gPlj;jpd; %yk; toq;Ffpd;wJ. 

gl;lg;gpd;gbg;G kl;lj;jpYk;> tptrhak;> capu;;njhopEl;gk;> %yf;$w;W capupay; 

kw;Wk; tho;f;if tpQ;Qhdq;fs; vd;gtw;wpdhyhd gl;lk; toq;Fk; epfo;r;rpj;jpl;lq;fs; 

capupay;ghJfhg;gpid gue;jstpy; cs;slf;Ffpd;wd. cjhuzkhf> tptrha 

gl;lg;gpd;gbg;G epWtdk; capu;j;njhopEl;gj;jpy; gl;lj;jpw;fhd epfo;r;rpj;jpl;lk; xd;iw 

nfhz;bUg;gJld; mjpy; mJ kugZ khw;wpaikf;fg;gl;l mq;fpfs;> czT. 

tpyq;FzT> kw;Wk; gjg;gLj;jg;gl;l cw;gj;jpg;nghUl;fs; kw;Wk; capupay;ghJfhg;G 

vd;gtw;wpy; fw;ifj;Jiwfis toq;Ffpd;wJ. ,tw;iwj;jtpu> ,t; vz;zf;fUthdJ 

Vida capu;j;njhopEl;g fw;ifj;Jiwfspy; Vw;f;Fiwa cs;slf;fg;gl;Ls;sJ.     

tiuaiwfs;:  

capu;j;njhopEl;gj;ij my;yJ mjDld; njhlu;Gila fw;ifj;Jiwfis tpNrl 

gl;lj;jpw;fhf/ gpujhd Jiwahf ,skhdp gl;lj;pw;fhf my;yJ capu;j;njhopEl;gj;ij 

c;lf;fpa gl;lg;gpd;gbg;G epfo;r;rpj;jpl;lq;fis gpd;gw;Wk; khztu;fisj;jtpu> Vida 

khzt;fs;> ,t; vz;zf;fU njhlu;ghf njspthdnjhU mwptpid 
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nfhz;bUf;ftpy;iy vd;gJ mtjhdpf;fg;glf;$bajhf cs;sJ. nghJ kf;fisg; 

nghWj;jstpy; ,e;epiyik ,d;Dk; Nkhrkhf cs;sJ. MfNt> nghJthf 

kpfg;ngupanjhU mwpTrhu; kw;Wk; njhlu;ghly; ,ilntsp fhzg;gLfpd;wnjd;gJk; 

mjid G+u;j;jpnra;tjw;F kpfg;ngupastpyhd Kaw;rpfs; Nkw;nfhs;sg;glNtz;Lk; 

vd;gjidAk; Gupe;Jnfhs;sf;$bajhf cs;sJ. MfNt> ,r;nra;jpahdJ 

Kfhikj;Jtk; kw;Wk; r%f tpQ;Qhdk; Nghd;w Vida tpQ;Qhdky;yhj 

JiwfSf;Fk; nrd;wilaNtz;Lk; vd;ij ,q;F typAWj;jpf;fhl;LtJ 

ngWkjpAilajhFk;. ,jdhy; NtWgl;l gpd;dzp cila khztu;fs; tpQ;Qhdk; 

jtpu;e;j NtWgl;l Kiwfspd; ClhfTk; NtWgl;l fUj;Jf;fSld; ,t; vz;zf;fUit 

ghu;f;ff;$bajhf ,Uf;Fk;. ,q;F Fwpg;gplNtz;ba kw;WnkhU tplak; ahnjdpy; 

ntspehLfspy; cs;s ngUk;ghyhd ru;tNjr gy;fiyf;fofq;fs; tpQ;Qhdkpy;yhj 

khztu;fSf;F mtu;fSila ,skhdp kl;l gl;lj;jpd;NghJ capupay;ghJfhg;G kw;Wk; 

capupay;ju;kk; njhlu;ghd gpur;rpidfs; njhlu;ghd jfty; ghlj;Jiwfis 

toq;Ffpd;wd.  

vjpu;fhy ghlj;Jiw kw;Wk; <LghLfs;: 

capupay;ghJfhg;gpd; mz;ikf;fhy Nghf;Ffs; kw;Wk; etPd ftdaPu;g;Gfs; 

vd;gtw;iw ftdj;jpy; vLj;Jf;nfhz;L> ,yq;if murhq;fj;jpdhy; xU Gjpa 

mZFKiw Muk;gpf;fg;gl;Ls;sJ: mjhtJ guk;giuayD njhopEl;gj;jpd; %yk; 

cUthf;fg;gl;l mq;fpfis tpLtpg;gjd; %yk; capu;g;gy;tifikf;F Vw;gLj;jg;gLk; 

Nrjj;ij Fiwg;gjw;fhd khjpup capupay; ghJfhg;G mikr;ruit gj;jpuk; xd;wpid 

Kd;itj;jyhFk;. ehl;by; czT cw;gj;jpapy; capu;j;njhopEl;gj;ij gpujhdkhf 

cl;GFj;Jk; mNjNtis> murhq;fkhdJ capupay;ghJfhg;G> mit capuq;fpfspy; 

Neubahd njhlu;Gfis nfhz;bUg;gjdhy;> mtw;Wld; njhlu;Gila gpur;rpidfis 

fz;lwpAk; flikg;ghl;bid nfhz;Ls;sJ. ,yq;ifahdJ capu;j;njhopEl;gj;jpy; 

ntt;NtW gug;Gfspd; fPo; (tptrhak;> czT tpQ;Qhdk; Nghd;wd.) ed;F gapw;wg;gl;l 

gy;fiyf;fof cWg;gpdu;fis nfhz;bUg;gJld; ,jDld; Nru;e;J> mur 

gy;fiyf;fof njhFjpahdJ fLikahd mwpKiwastpyhd kw;Wk; 

nra;ifKiwapyhd fy;tpia toq;FtJld;> ,J capupay;ghJfhg;G fy;tpia 

Cf;Ftpg;gjw;F jd;dstpy; xU typikahdjhfTk; fhzg;gLfpd;wJ. capupay; 

ghJfhg;G njhlu;ghd tplaq;fs; tpQ;Qhdkw;w gl;lk; epfo;r;rpj;jpl;lq;fis 

gpd;gw;Wgtu;fSf;Fk; mspf;fg;glNtz;Lk;> ,jw;fhf xU typikahd %Nyhgha 

jpl;lk; xd;wpd; mgptpUj;jp Njitg;gLfpd;wJ.  
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