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Abstract. This article presents an analysis of the biological, psychological, and social
foundations of antibiotic dependence. An "artificial sense of security" and fear of illness exacerbate
psychological dependence on antibiotics, leading to their inappropriate and repeated use. This
behavior poses a serious threat not only to human health but also to public health systems and
global infection control policies. Extraction and formulation technologies are considered, including
the preparation of aqueous and alcohol extracts, tinctures and tinctures, as well as safe glycerin-
based alternatives for children. Using the Nakhchivan region as an example, the potential of local
flora and research infrastructure is analyzed. Preparations derived from plants common in the
region, such as dogwood, garlic, propolis, sage, and mountain ginger, are considered important
resources for integrating traditional medicine with modern biotechnology.

Annomayus. lpencrabnen aHanu3 OGMOJOTMYECKUX, TICUXOJIOTHUYECKUX U COIUAIBHBIX OCHOB
aHTHOMOTUKO3aBUCUMOCTH. «VICKycCTBEHHOE UyBCTBO 0O€30MacHOCTU» U CTpax mepes; 00Jie3HbIO,
UCTIBITHIBAEMbIE JIFOJIbMHU, YCUJIMBAIOT ICHXOJIOTMYECKYI0 3aBUCHMOCTh OT AaHTHOMOTHKOB, YTO
IIPUBOAMT K UX HENPABUIBHOMY MU MHOTOKPaTHOMY IIPMMEHEHHIO. Takoe MoBeneHne NpeacTaBiseT
CEpbE3HYI0 yrpo3y HE TOJNBKO JUIsl 3[0pOBBbSl YEJIOBEKAa, HO U JJs CHCTEM OOIIECTBEHHOIO
3paBOOXPAHEHHUS U DIOOAJIbHOM TNOJNMTUKM HH(EKIMOHHOTO KOHTpousid. PaccmarpuBarorcs
TEXHOJIOTUM JKCTPAKIUK W TPUTOTOBICHUS JIEKaPCTBEHHBIX (HOpM, BKIIOYAs MPUTOTOBICHHE
BOJHBIX U CIUPTOBBIX AKCTPAKTOB, HACTOEK M HACTOEK, a Takke Oe30MacHBIX aJbTepPHATHB Ha
OCHOBe muieprHa i aereil. Ha mpumepe HaxubiBaHckoro paiioHa IpoBeAECH aHAIU3 MOTEHIMAaa
MECTHOM (propel W HaydyHO-HMCCIEeN0BaTeabckol MHGpacTpykTypsl. llpenaparsl, mogydyeHHbIE U3
IIMPOKO PAaCIpPOCTPAHEHHBIX B PETHOHE PACTEHUH, TAKUX KaK KU3WJI, YECHOK, IPOIOIIUC, mandei u
TOpHBI UMOUpPb, PACCMATPUBAIOTCS KAaK BaXKHbIE PECYpPCHl JUIsI WHTETPALUU TPaJuIIMOHHOU
MEAMIIMHBI C COBPEMEHHBIMU OMOTEXHOJIOTHUSMHU.
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Antibiotics are considered one of the revolutionary discoveries of 20th-century medicine. The
discovery of penicillin, the first antibiotic, by Alexander Fleming in 1928 from the mold
Penicillium notatum marked the beginning of a new era in medical development. As a result of this
breakthrough, many fatal bacterial infections were prevented, and the treatment of infections arising
from surgical operations and traumatic injuries became possible. Since the mid-20th century, the use
of antibiotics has played a crucial role in extending the average human lifespan and significantly
reducing mortality rates [6].

However, alongside this extraordinary success, the uncontrolled and incorrect use of
antibiotics has given rise to a new and dangerous phenomenon, antimicrobial resistance (AMR).
AMR is characterized by microorganisms (especially bacteria) developing resistance to the effects
of antibiotics. As a result, infections that were previously easily treated no longer respond to
standard antibiotics. According to the World Health Organization (WHO) fact sheet for 2019,
bacterial AMR was directly responsible for an estimated 1.27 million deaths and contributed to
around 4.95 million deaths globally. Projections suggest that without effective global action, the
number of deaths could reach 10 million per year by 2050 [5].

Among the main reasons for the rapid spread of resistance are the self-administration of
antibiotics, incorrect use in viral diseases, non-professional prescribing, as well as the prophylactic
use of antibiotics in veterinary medicine and agriculture. As a result of these factors, bacteria
undergo genetic mutations, resistant strains emerge and are transmitted to other microorganisms,
leading to the development of treatment-resistant diseases [3].

The current situation poses serious challenges for global healthcare systems. To overcome this
challenge, a two-directional approach is required:

-Ensuring rational antibiotic use, meaning that antibiotics should be prescribed only based on
medical indications and supported by laboratory analyses;

-The application of natural, safe, and scientifically validated alternatives, particularly the
integration of advancements in phytotherapy (plant-based treatment) into practical healthcare.

Scientific studies conducted over the past decades have shown that certain plants synthesize
bioactive compounds with antibacterial, antiviral, and antifungal properties. These natural
compounds, including flavonoids, phenolics, alkaloids, terpenoids, and essential oils, inhibit
bacterial growth and reproduction, disrupt cell wall function, or block protein synthesis. For this
reason, natural antibiotics possess significant potential as supplementary and supportive agents in
combating antimicrobial resistance [7].

Materials and Methods
The present article focuses on reducing antibiotic dependency and determining the scientific
foundations for the application of natural antibiotics. Both biochemical, as well as psychological
and social factors, are analyzed. The phytotherapy potential of the Nakhchivan region is
investigated, and scientifically based dosage and usage guidelines are systematized. The objective is
not only to address the medical aspect but also to present a comprehensive approach encompassing
educational, behavioral, and ecological dimensions [9; 10].

Discussion of the Study
Reducing Antibiotic Dependencyro Antibiotic dependency (or addiction) is considered one of
the most pressing and dangerous problems in modern healthcare. This concept does not only refer to
biological dependence on drugs but also represents a complex condition arising at psychological,
social, and medical behavior levels. Antibiotic dependency is understood as the unnecessary,
repeated, and prophylactic use of antibiotics, that is, their consumption without confirmed bacterial
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infection or medical supervision. This situation poses numerous risks to both individual health and
public healthcare [11].

According to the World Health Organization (WHO) 2024 report, 30—50% of antibiotics are
used without medical justification. In particular, antibiotics are still widely prescribed for viral
infections such as the common cold, influenza, pharyngitis, bronchitis, and COVID-19, despite their
ineffectiveness in these cases. This practice normalizes the unnecessary use of antibiotics and
directly contributes to the increase of antimicrobial resistance (AMR) [13].

The causes of antibiotic dependency are multifaceted and interrelated:

-Self-administration and uncontrolled use: Many people obtain antibiotics from pharmacies
without a prescription or use leftover medications from previous treatments on their own. This
behavior is particularly widespread in regions with low levels of medical awareness [7].

- Incorrect use in viral infections: Antibiotics are effective against bacteria but are ineffective
against viruses. Nevertheless, people have developed the habit of taking antibiotics for every cold or
cough.

Lack of awareness and education: A large part of the population does not sufficiently
understand the mechanisms of antibiotic action or the proper guidelines for their use. The scarcity
of medical literacy programs in schools and higher education institutions exacerbates this problem.

Uncontrolled use in veterinary medicine and agriculture: In animal husbandry, antibiotics are
frequently used prophylactically or as growth stimulators. This practice leads to antibiotic residues
entering the human body through the food chain and contributes to the spread of bacterial
resistance.

Priority directions have been established in international healthcare policy to reduce antibiotic
dependency: Sale of antibiotics only with a prescription, Implementation of e-prescription and
electronic tracking systems, Awareness campaigns (e.g., “Antibiotics are not for the common
cold”), Integration of phytotherapy and natural alternatives, Continuous training of healthcare
professionals and monitoring of prescribing behaviors.

At the same time, reducing antibiotic dependency involves not only medical but also socio-
psychological and ecological dimensions. Excessive reliance on medications, lack of trust in the
body’s natural healing mechanisms, and the urgency for “quick recovery” represent the
psychological roots of this problem. Thus, antibiotic dependency is regarded as a complex,
multifactorial, and global issue in modern healthcare. Its mitigation is possible not only through
medical control mechanisms but also through a synthesis of educational initiatives, behavioral
therapy, social policies, and scientifically grounded phytotherapy approaches [11, 12].

Treatment - Resistant Infections and Multidrug - Resistant Pathogens. One of the most
dangerous consequences of antibiotic resistance is the emergence of infections that are “treatment-
resistant” or “multidrug-resistant.” These infections exhibit complete resistance to one or more
classes of antibiotics. For example, bacteria such as Staphylococcus aureus (MRSA), Pseudomonas
aeruginosa, Klebsiella pneumoniae, and Mycobacterium tuberculosis have developed resistance to
many classic antibiotics, including penicillin, tetracycline, and vancomycin. In such cases, standard
treatment regimens become ineffective, the course of the disease is prolonged, and mortality rates
increase [8].

Antimicrobial resistance poses a threat not only within hospitals but also at the community
level. Resistant bacteria can be transmitted to humans through water, soil, food products, and
animals. This is particularly associated with the prophylactic use of antibiotics in agriculture and
animal husbandry. Such bacteria can infect not only individual patients but entire communities,
reducing the effectiveness of epidemiological control. This leads to an increased risk of pandemics
and weakens the resilience of healthcare systems. Furthermore, antibiotic resistance poses serious
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risks to food safety and ecosystem stability. The accumulation of antibiotic residues in soil and
water disrupts microbiological balance, negatively affecting the health of both plants and animals
[4].

The reduction of antibiotic dependency and antimicrobial resistance (AMR) requires the
implementation of comprehensive, multi-level, and integrative strategies. These strategies should be
carried out in a coordinated manner, not only at the individual behavior level but also within
healthcare systems, the education sector, and agriculture. According to the World Health
Organization’s “One Health” concept, human, animal, and environmental health are closely
interconnected. Therefore, antibiotic use control must be strengthened simultaneously across all
three components [1].

To ensure the rational use of antibiotics, medical oversight and decision-making mechanisms
should be enhanced through modern technological and administrative tools. Antibiotics should be
prescribed only based on precise clinical indications and laboratory diagnostic results. Each
prescription should be confirmed by bacteriological analysis (e.g., antibiogram). Clinical protocols
in healthcare institutions should be updated, and Antimicrobial Stewardship programs should be
implemented to guide antibiotic prescribing practices. Through electronic prescription (e-
prescription) and electronic audit systems, antibiotic use can be monitored, statistics collected, and
prescription decisions justified. Regular clinical audits and accountability mechanisms enhance
oversight in healthcare institutions and strengthen physician responsibility. Thus, strengthening
medical oversight not only reduces antibiotic use but also slows the emergence of resistant bacteria
[2].

Education is one of the key factors in reducing antibiotic dependency. The higher the level of
medical literacy in a community, the lower the incidence of self-administration of antibiotics.
Continuous awareness campaigns should be conducted through mass media, social networks, and
healthcare institutions. Simple but effective messages such as “Antibiotics are not for the common
cold” and “Do not take antibiotics without a doctor’s prescription” are effective in changing public
behavior. Topics such as “Health Literacy” and “Antimicrobial Resistance” should be included in
school and higher education curricula. Local seminars and awareness activities should be organized
annually within the framework of World Antibiotic Awareness Week. Awareness measures should
not only provide information but also incorporate psychological approaches aimed at changing
human behavior, including behavioral psychology, social influence, and motivational strategies [3].

One of the main reasons for the reduced effectiveness of antibiotics is their incorrect and
unnecessary use. Therefore, the development and promotion of alternative therapeutic methods are
of significant importance. In mild to moderate infections, priority should be given to symptomatic
treatment, plant-based preparations (phytotherapy), and strengthening of the immune system.
Probiotics and prebiotics help restore the body’s microflora and maintain the natural balance of the
gut and immune system. Plants containing natural antibiotic compounds — such as garlic, ginger,
turmeric, sage, propolis, black cumin, and chamomile — can be used both prophylactically and
therapeutically. The mechanisms of action of these plants, including the antibacterial and
antioxidant properties of phenolic and flavonoid compounds, have been confirmed through
scientific research. Alternative approaches play an important role not only in the treatment of
diseases but also in preventing antibiotic resistance [8, 9].

The aim in the preparation of formulations is to ensure the maximum extraction of active
components found in plants, such as flavonoids, phenolics, essential oils, alkaloids, and terpenoids,
and to stabilize them in a suitable form. Aqueous Extraction (Infusion and Herbal Tea Preparation).

Method: 1-2 tablespoons of dried plant material are added to 200 mL of boiling water,
infused for 10—-15 minutes, and then filtered.
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Physical principles: Heat facilitates the transfer of phenolic compounds, flavonoids, and
essential oils into the water.

Advantages: Simple, inexpensive, non-toxic.

Limitation: Aqueous solutions have low microbiological stability; therefore, they should be
consumed within 1-2 days.

Example uses: Sage, chamomile, and ginger teas are beneficial for respiratory and digestive
problems.

Glycerin-Based Extracts. Method: Plant material is added to a 70-80% glycerin solution and
kept for 57 days.

Advantages: Glycerin is non-toxic and serves as an alternative to alcohol; therefore, it is
suitable for children, the elderly, and pregnant women.

Limitation: Extraction efficiency is slightly lower compared to alcoholic solutions.

Example use: Ginger—glycerin extract is widely used as an immune-boosting remedy.

The main reasons for the rapid spread of antibiotic resistance include self-administration of
antibiotics, incorrect use in viral infections, non-professional prescribing, as well as prophylactic
use of antibiotics in veterinary medicine and agriculture. These factors lead to genetic mutations in
bacteria, the emergence of resistant strains, and the transfer of these genes to other microorganisms,
resulting in treatment-resistant diseases. The development and promotion of alternative therapeutic
methods play a crucial role in preventing unnecessary antibiotic use.
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