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Abstract. Investigates the impact of genetically modified organisms (GMOs) on human
health. It is noted that the use of GMOs is increasing yearly worldwide. While gene technology,
which has entered our lives through the creation of genetically modified organisms, shows benefits,
it also presents certain challenges. These challenges include negative impacts on distribution and
balance, toxic effects on plants, difficulties in fighting pathogens due to the development of
antibiotic-resistant genes, gene transfers, and an increased risk of allergic reactions due to GMOs,
all of which raise relevant questions about genetically modified organisms. It is highlighted that in
recent years, biotechnology and the use of genetically modified organisms (GMOs) developed
through biotechnological research methods are among the topics of most interest worldwide. Based
on the information obtained from the research, the article explores the potential benefits, harms, and
risks of genetically modified organisms, their effects on biodiversity, socioeconomic and legal
dimensions, as well as consumer perspectives. In conclusion, it is stated that since the opinions of
scientists around the world about the benefits and harms of GMO products are not unanimous, it
would be more appropriate to consider the favorable natural conditions in our country for the
cultivation of agricultural products and use ecologically clean food products.

Annomayus. Viccnenyercst BAMsIHUE T€HETUYECKH MOAMPUIMPOBaHHBIX opranusmMos (I'MO)
Ha 3/10pOBbe uenoBeka. OTMevaercs, 4to ucnosb3oBanue I’ MO ¢ KaJIbIM TOI0M YBEJIUUMBAETCS BO
BCeM Mupe. XOTS TeHHas TEXHOJOTrHWs, BOLIENAIIas B HAIly >KU3Hb Olaromaps CO3JaHUI0
TeHETUYECKH MOAU(MUIIMPOBAHHBIX OPraHU3MOB, EMOHCTPUPYET OMpeNeIEHHBIE MPEUMYIECTBa,
OHA TAaK)XE€ BBI3BIBACT OMpENEIEHHBIE MPOOIEMbI. DTH TPOOIEMBl BKIIOUAIOT B CeOsl HETaTUBHOE
BIUSHUE HA pPACIpPOCTpPaHEHHE W OallaHC JKOCHUCTEM, TOKCHYecKHue HPQPEKThl Ha pPACTCHUS,
TPYAHOCTH B OOppO€ C MaTOoreHaMHM U3-3a PAa3BUTUS TEHOB, YCTOMYMBBIX K aHTHOMOTHKAM,
TeHEeTHYEeCKHe TpaHC(hEephl, a TaKKe MOBBIICHUE PHUCKA AJUIEPTHYECKUX PEAKIIUNA, YTO BBI3BIBAET
Ba)KHbIE BOMPOCH OTHOCHUTENbHO ['MO. OTMedaeTcsi, 4TO B MOCIEIHUE TOABl OMOTEXHOJIOTHH H
WCIONb30BaHUE TE€HETHUECKH MOAU(GUIKUPOBaHHBIX opranu3mMoB ('MO), co3gaHHBIX ¢ TOMOIIBIO
METOZIOB OMOTEXHOJIOTUYECKUX HCCICIOBAHHM, CTalId OJHOW M3 Hambolee aKTyalbHBIX TEM IO
Bcemy wmupy. Ha ocHoBe wuH(oOpmanuu, TMONyYeHHOM B XOA€ HCCICIOBAaHUN, B CTaTbe
paccMarpMBalOTCS  MOTEHUMAIbHBIE  MPEUMYLIECTBA, Bpel W PUCKHM  TE€HETUYECKHU
MOIU(UIIMPOBAHHBIX OPraHU3MOB, X BIUSHUE HAa OMOpazHOOOpa3ue, COIUATHHO-IKOHOMHYECKHE
U TIPaBOBBIC aCMEKThl, a TaKXKe OTHOIIeHHe NoTpeOuTeneil. B 3akmioueHne orMedaercs, 4ToO,
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MOCKOJIbKY MHEHHS Y4YE€HBIX BO BCEM MHUpPE O MOJb3e U Bpeae mpoaykroB ¢ I'MO He sBiIsStOTCS
OJTHO3HAYHBIMHU, ObLIO ObI OoJiee 1e1eco00pa3HO YUUTHIBATh OJAronpUsTHBIE MPUPOIHBIE YCIOBUS
B Halel cTpaHe s BBIPAIIMBAHUS CEIbCKOXO3MCTBEHHBIX TMPOIYKTOB M HCIIOJIb30BaTh
9KOJIOTMYECKHU YUCThIC MTPOAYKTHI MUTAHUS.

Keywords: genetically modified organisms, transgenic plants, transgenic animals,
biodiversity, food diversity.

Knrouesvie crnosa: TeHETHUSCKHU MOI[I/I(bI/II_[I/IpOBaHHBIe OpraHu3Mbl, TPAaHCI'CHHBIC PACTCHMUA,
TPaHCTCHHBIC )KUBOTHBIC, 6Hopa3Hoo6pa3He, IIUIICBas ,Z[I/IBepCI/I(bI/IKaHI/IH.

For millennia, reproductive methods have been used to selectively alter organisms for
desirable traits. Plants and animals have been selectively bred over generations to achieve desired
characteristics. In recent years, modern advancements in biotechnology have allowed scientists to
directly alter the DNA of microorganisms, plants, and animals.

The traditional methods of altering plant and animal genes, such as selective breeding and
crossbreeding, were time-consuming and often produced mixed results, with undesirable traits
appearing alongside desired ones. However, in recent years, biotechnology has allowed scientists to
avoid this problem by creating targeted modifications of DNA, improving the genetic makeup of
organisms without undesirable traits [1].

The most striking result of the rapidly developing gene technology is genetically modified
organisms. Genetically modified organisms (GMOSs) are organisms whose genetic material has been
altered using biotechnological methods to manipulate gene sequences and thereby change their
existing characteristics. These products are also referred to as “transgenic products” in simplified
terms. Genetically modified organisms allow for the creation of plants, animals, and
microorganisms with desired traits through technological methods, and they can modify certain
characteristics through the transfer of genes from other species. For example, it is possible to create
plant varieties that are more resistant to drought and pests, enrich foods with vitamins, or create
special foods for people suffering from genetic diseases.

Most genetically modified animals are produced for use in laboratory research. These animals
are used as "models" to study the function of specific genes and how genes are related to health and
disease. However, some GMO animals are produced for human consumption. For example,
genetically modified salmon have been engineered to grow faster, and the U.S. Food and Drug
Administration has declared these fish safe to eat [2].

As the world population grows, the development of gene technology has accelerated to meet
the basic needs. Biotechnology has made it possible to achieve greater efficiency from agricultural
products in a shorter time, enrich products by enhancing their nutritional value, and prevent the
development of diseases. Examples of such technological advancements include “golden” rice
developed to address vitamin A deficiency, genetically modified bacteria that produce effective
insulin for diabetics, crops enriched with higher yields or nutrient content to combat hunger, and
increased growth hormones for higher meat and milk production.

Materials and Methods
This research uses data from scientific and public literature, both printed and electronic, as
well as other sources of information on the risks and development prospects of biotechnology and
biotechnological research methods.
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Discussion of Results

Scientific knowledge about genetically modified organisms emerged in the 1970s. The first
GMO was created in the U.S. by transferring genes from Salmonella into E.coli bacteria. The first
transgenic plant was developed in 1983, and the first transgenic animal in 1987. The main GMO-
producing countries include the U.S., Canada, Argentina, China, and India. Large companies such
as Monsanto, Syngenta Seeds, Bayer Crop Science, and others are key producers of GMOs. The
first genetically modified plants intended for human consumption were introduced in the mid-
1990s. Today, approximately 90% of the corn and soybeans on the market are GMOs [3].

Genetically modified crops offer higher yields, longer shelf life, and resistance to diseases and
pests. These are advantages for both farmers and consumers. For example, higher productivity and
longer shelf life result in lower prices for consumers, while pest-resistant crops reduce farmers' need
for pesticides, which can lead to more eco-friendly and cheaper GMO crops compared to
conventionally grown plants [4].

In agriculture, the use of GMOs is referred to as “green gene technology,” while in medicine
it is known as “red gene technology.” It is clear that biotechnological methods, especially molecular
techniques, which have significantly advanced in recent years, offer considerable advantages in the
intensive growth of agricultural production. The rapid growth of the world population and the need
to supply this population with food are bringing GMO food production to the forefront. Meeting the
demand involves increasing the cultivation of highly productive GMO crops [2].

The primary advantages of genetically modified organisms for farmers include resistance to
pests, herbicides, diseases, cold, drought, and salinity, eliminating the allergenic properties of some
foods, and generally reducing costs and making products more accessible. With green gene
techniques, the natural programs of plants can be altered by manipulating their genomes (the
complete set of genes that make up a plant), and a desirable trait from a foreign gene can be
introduced into the plant.

The European Union has enacted legislation on genetically modified foods to ensure the
protection of human and animal health, the environment, and the internal market. Information on
GMOs permitted for cultivation and sale in the European Union can be found in the European
Commission's GMO register. All licenses for GMO food and feed production are issued by the
European Food Safety Authority (EFSA) following risk assessments conducted by the EU member
states [5].

In Article 13 of the Law of the Republic of Azerbaijan "On Food Safety," requirements for
genetically modified organisms and feed products are outlined. As stated in the law, the production,
processing, and circulation of genetically modified organisms and feed products are allowed only
after registration by the relevant executive authority (institution). Production, circulation,
processing, and initial production of GMOs and feed products without registration are prohibited.
These products must meet the following requirements for registration:

-Must not be harmful to life and health

-Must not deceive consumers regarding their properties

-Must contain the necessary ingredients required for animal nutrition, replacing traditional
products (https://base.spinform.ru/show_doc.fwx?rgn=142360).

Despite the existence of scientific studies that claim GMOs are safe, there are also research
findings that suggest they pose a threat to human and animal health. Scientific studies have revealed
that GMOs, while appearing to offer advantages, carry potential risks. The presence of GMOs and
GMO products in food may cause changes in food quality, lead to antibiotic resistance, disrupt
natural biodiversity, and result in the formation of new viruses and toxins due to gene transfer to
non-target organisms. These products also pose a threat to genetic diversity. Scientific research on
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the harmful effects of genetically modified organisms suggests that these products have detrimental
effects not only on human health but also on the environment, water sources, and biodiversity. In
some cases, such products may even lead to changes in the entire ecosystem [6].

One of the most common adverse effects of GMOs on humans is allergic reactions. Food
allergies are primarily observed in the immune system. Allergic reactions can cause swelling in the
mouth, tongue, and lips, itching, eczema, rashes, redness, and edema in the eyes. Gastrointestinal
symptoms such as abdominal cramps, diarrhea, and vomiting may also occur. The main allergenic
foods are peanuts, milk, eggs, fish, and wheat. Even small changes in the protein sequence of
consumed foods can cause allergic reactions. The body does not recognize these proteins when
consumed for the first time, leading to different immune system responses and allergic reactions.

In India, allergic reactions have been observed among people working in the cotton industry,
which uses Bt (Bacillus thuringiensis) toxin-producing cotton. The allergic symptoms are mostly
eye and skin reactions, as well as respiratory difficulties in the lungs.

Another issue caused by GMOs in living organisms is the development of resistance to
antibiotics. The genetic material in GMO foods can lead to antibiotic resistance when it reaches
bacteria in the digestive system. These genetic materials can transfer to the bacteria in living
organisms, making them resistant to antibiotics. However, such transfer has not been experimentally
proven. In 2004, the World Health Organization adopted a decision regarding the transfer of genetic
material, proposing the addition of marker genes to cells. However, it has been determined that
biotechnology partners did not comply with this decision, and antibiotic-resistant genes are still
being used.

One of the problems caused by GMOs in living organisms is their toxic effects. These toxic
effects include new gene products transferred to organisms and secondary products resulting from
these genes. Lethal genes present in GMO plants accumulate in the cells and tissue systems of
organisms, leading to toxic effects. During gene transfer, significant metabolic events occur in the
cells, and one of the most important is the alteration of enzyme and protein production in the cells
of organisms.

A Japanese company used the essential amino acid tryptophan, which is involved in serotonin
production in the body, by extracting it from bacteria and applying it to the production of GMO
foods. These GMO products were then introduced to the U.S. market in various forms. People who
consumed these products experienced nervous system disorders and muscle complaints within a few
months. Research revealed that the cause was an increase in tryptophan production in the
genetically modified bacteria. This rise in tryptophan production led to an increase in the volume of
products that accumulated toxic substances [7].

A group of researchers in the U.S. studied the Lonapo potato variety used in the production of
chips and discovered the presence of solanine toxin, resulting in its removal from the market. The
primary goal of GMO food production is to protect these foods from drought, insects, and similar
pests. However, scientists opposed to GMO products argue that they contain pesticides, raising
concerns about potential adverse effects for people consuming GMO corn. In recent years, the
increase in GMO food production and consumption has coincided with a rise in cancer rates and the
risk of early onset cancer.

Research indicates that the consumption of GMO foods may have toxic effects on society,
leading to an increase in allergic reactions. Additionally, GMO products are thought to raise the risk
of cancer, which has driven scientists worldwide to intensify research in this area.

However, it is important to note that the opinions of scientists on GMOs are not unanimous.
Some believe that GMO foods can be beneficial in biomedical research and play a significant role
in both nutrition and the development of pharmaceutical products. These conflicting views reduce
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consumer resistance to such products. The broader impact of using genetically modified products on
human development is still unclear, and scientists continue to express contradictory opinions
regarding their effects on human health. In summary, it is difficult to objectively assess the impact
of GMOs on human health and the environment in a short period of time. While some see potential
benefits, the long-term effects are still under study, and caution is advised when it comes to
widespread use.

Conclusion

GMO foods are an important issue in terms of healthy nutrition both in our country and
around the world. The significant increase in the use of GMO foods has sparked discussions. Some
studies indicate that consuming GMO foods may have toxic effects on society, increase the
frequency of allergic reactions, and even lead to a rise in cancer cases. On the other hand, all these
studies and results pave the way for new research and scientific approaches. Today, scientists
continue to conduct intensive research on GMOs. As a result, it can be said that there is no unified
scientific consensus yet regarding the consumption of GMO foods [7-9].

In the coming years, it appears that biotechnological products will play a significant role not
only in agricultural production but also in our entire lives. Despite the ongoing research on GMOs,
it is currently impossible to make a definitive decision about their benefits or harms due to a lack of
sufficient experimental evidence. In this context, immediate precautionary measures should be
taken to minimize the potential effects and risks to our environment and future generations.

Relevant surveys show that consumers want to know whether the product they are purchasing
contains GMOs. For this reason, it is considered extremely important to have "GMQO" labels on
products and to complete legal regulations on this matter immediately so that consumers can make
informed choices. It is also crucial to inform the public about GMOs and provide training on this
subject.

Despite all these conflicting views, considering the broad opportunities to achieve the
intensive development of agricultural products in our country, we must make efficient use of these
natural resources. In the name of protecting our health, we should strive to choose eco-friendly food
products, avoiding products that look similar, appear attractive, have no taste or aroma, and don’t
spoil for days. Instead, we should give preference to products that naturally attract us with their
purity and quality.
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