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Annotatsiya: Allergiya, global miqyosdagi dolzarb sog'liq muammosi bo'lib, odatda zararsiz
bo'lgan moddalarga, ya'ni allergenlarga nisbatan immun tizimining kuchaytirilgan reaksiyasini
ifodalaydi. Ushbu maqola allergik reaksiyalarning ko'p qirrali tabiatini, yengil teri toshmalaridan
tortib hayot uchun xavfli anafilaksiyagacha bo'lgan turlarini o'rganadi va IgE vositasida yuzaga
keladigan mexanizmlarga urg'u beradi. U chang, uy changi oqadlari, ozig-ovqat va dori-darmonlar
kabi keng tarqalgan allergenlarning xilma-xil turlarini ko'rib chiqadi hamda diagnostika
usullaridagi so'nggi yutuqlarni muhokama qiladi. Bundan tashqari, maqola allergenlardan saqlanish,
farmakoterapiya va immunoterapiya kabi joriy davolash strategiyalarini ko'rib chigadi, bu
murakkab holatni boshqarishdagi mavjud qiyinchiliklar va kelajakdagi yo'nalishlarni ta'kidlaydi.

Kalit so‘zlar: Allergiya, Gipersezuvchanlik, Immunoglobulin E, Allergen, Anafilaksiya,
Diagnostika, Davolash, Epidemiologiya

Abstract: Allergy, a prevalent global health concern, represents an exaggerated immune
response to otherwise harmless substances known as allergens. This article explores the
multifaceted nature of allergic reactions, ranging from mild skin rashes to life-threatening
anaphylaxis, emphasizing the underlying IgE-mediated mechanisms. It delves into the diverse array
of common allergens, including pollen, dust mites, food, and drugs, and discusses the latest
advancements in diagnostic methodologies. Furthermore, the paper reviews current therapeutic
strategies, such as allergen avoidance, pharmacotherapy, and immunotherapy, highlighting the
ongoing challenges and future directions in managing this complex condition.
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AHHOTamusA:  AJuleprusi,  SBIAIONIASICS  aKTyaJdbHOM  TioOambHOM  mpoOiemoit
3IpaBOOXPAHEHUS, IMPEACTaBISET COOOH Upe3MEpHYH0 HUMMYHHYIO pEaKIHI0 Ha OOBIYHO
Oe3Bpe/IHbIC BEIECTBA, U3BECTHBIC KaK aJUIepreHbl. B JaHHOW cTaThe MCCIeAyeTCsl MHOTOTPaHHAS
MpUpPOJIa AIJIEPTUYECKUX PEAKUUN, OT JIETKMX KOXHBIX BBICBIIAHWI [0 YrpoOKaroUmed >KU3HU
aHa(pUITAKCHH, C aKIEHTOM Ha OCHOBHBIC IgE-omocpenoBanHbie MexaHu3Mbl. OHa yriayOmiseTcs B
pa3HOOOpa3HBI CIEKTP PACHPOCTPAHEHHBIX aJIEPreHOB, BKJIOYasl MbUIbILY, MBUIEBBIX KIEIIEH,
MPOYKTHI MTUTAHUS U JICKAPCTBA, a TAKXKE 00CYKIACT IMOCICTHUE JOCTHKCHHS B ITMATHOCTUICCKUX
Metononorusx. Kpome Toro, B paboTe paccMaTpuBarOTCsl TEKYIIHE TEPareBTUYECKUE CTPATETuH,
Takhe Kak u30eraHue aJyiepreHoB, (papMakoTepanus U UMMYHOTEpAIus, TMOTICPKUBAs TEKYIIHE
po06sieMbl 1 Oyayliie HapaBlIeHUs B YIIPABICHUH STUM CIIOKHBIM COCTOSIHUEM.

KuroueBbie cioBa: Asteprusi, ['unepuyBcrButensHocts, MMmyHornoOynun E, Amnepres,
Anadunakcus, J{uarnocruka, Jleuenue, DnuneMuonorus

Introduction

Allergy, or "allergiya," defines a hypersensitivity reaction to otherwise innocuous
environmental substances, termed allergens, mediated by specific immunological mechanisms.
Fundamentally, allergic disease involves a dysregulated immune response centered on
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Immunoglobulin E (IgE) antibodies, mast cells, basophils, and eosinophils [1, 3]. The pivotal
discovery of IgE elucidated its critical role in sensitizing mast cells, which are widely distributed
throughout vascularized tissues. Upon re-exposure to specific antigens, IgE-bound mast cells and
basophils activate, releasing diverse mediators that drive both acute immediate hypersensitivity
reactions, including anaphylaxis, and contribute to the long-term pathophysiological changes
characteristic of chronic allergic inflammation [1, 3]. This intricate interplay, often involving T
helper type 2 (TH2) cells and cytokines such as IL-4 and IL-13, forms the immunological
foundation of allergic disorders [1, 3].

The global prevalence of allergic diseases has dramatically increased over the past five
decades, particularly in industrialized nations, now affecting 20-30% of populations and posing a
significant medical challenge [2, 4]. While the precise reasons for this rise remain incompletely
understood, theories such as the hygiene hypothesis have been proposed [2, 4]. Sensitivity to at
least one allergen is approaching 50% in school-aged children, with allergic rhinitis impacting 10-
30% of the global population [4]. The societal burden extends to severe manifestations, including
drug allergies affecting up to 1 in 10 individuals worldwide and contributing to a substantial
proportion of anaphylactic deaths [4]. Food allergies are also a growing concern, impacting
approximately 8% of children, with many experiencing severe reactions and a significant erosion of
health-related quality of life due to strict avoidance and associated stress [4, 6]. Globally, in 2019,
asthma accounted for 262 million cases and atopic dermatitis for 171 million cases, highlighting
their persistent contribution to global morbidity [5]. These figures underscore the pervasive and
evolving challenge that allergic diseases present to public health systems and individual well-being
worldwide.

Literature Review

The immunological underpinnings of allergic disease extend beyond immediate
hypersensitivity, with IgE antibodies and mast cells pivotal drivers of both acute reactions and
chronic inflammation, including tissue remodeling [1]. While their roles can be interdependent,
such as IgE-dependent regulation of mast cell functions, evidence also suggests independent
actions for IgE or mast cells [1]. IgE critically sensitizes mast cells, distributed throughout
vascularized tissues, particularly near body surfaces like the airway epithelium [1]. Upon re-
exposure to specific antigens, IgE-bound mast cells and basophils activate, releasing diverse
mediators that orchestrate inflammatory responses and tissue remodeling [1]. The synthesis of
antigen-specific IgE is a complex process initiated by B cell isotype switching, requiring two
signals: IL-4 or IL-13, and CD40L, which induce activation-induced deaminase (AID) [3]. While
typically occurring in lymphoid tissues, IgE class switching can also take place in mucosal sites,
including respiratory and gastrointestinal tracts, with basophils potentially amplifying polyclonal
IgE [3].

IgE, the immunoglobulin subtype with the lowest serum concentration and a short half-life
(approx. two days), does not cross the placenta; levels are typically low in cord blood, peaking
between 10-15 years of age before gradually decreasing [3]. Its action is mediated through two
primary receptors: the low-affinity FceRII (CD23), expressed on various immune cells, and the
high-affinity FceRI, predominantly found on mast cells and basophils [3]. The binding of IgE
stabilizes FceRI, and its subsequent aggregation by multivalent antigens triggers a crucial signaling
cascade involving Lyn and Syk kinases [3]. This cascade culminates in the activation of mast cells
or basophils, leading to mediator release; Syk kinase, in particular, is a promising therapeutic target
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for modulating allergic responses [3]. The evolutionary context of this immune response is
noteworthy: IgE and IgG emerged from an IgY gene duplication in early mammals 220-300
million years ago, and mast cell serine proteases predated mammalian lineage separation over 200
million years ago [2]. This ancient lineage suggests a conserved protective role, yet its modern
dysregulation in humans and companion animals (e.g., 3—15% of dogs with atopic dermatitis)
remains an area of active investigation [2].

The global landscape of allergic diseases continues to evolve, with dramatic prevalence
increases in industrialized nations over the past five decades, posing a significant public health
challenge [2, 4]. While theories like the hygiene hypothesis exist, precise causes remain largely
unelucidated [2, 4]. Sensitivity to at least one allergen now approaches 50% in school-aged children
[4]. Allergic rhinitis affects an estimated 10-30% of the global population, with IgE antibodies to
environmental proteins detectable in up to 40% of individuals [4]. The burden extends to severe
manifestations, including drug allergies, which impact up to 1 in 10 people worldwide, with risk
doubling for hospitalized patients, and contributing to up to 1 in 5 anaphylactic deaths [4]. Food
allergies represent a growing, serious concern, affecting approximately 8% of children, with 30%
experiencing multiple allergies and over a third severe reactions [4, 6]. Strict allergen avoidance is
often necessitated, leading to considerable stress and erosion of health-related quality of life, often
more severe than other chronic childhood diseases [6]. The underlying mechanism for food allergy
is hypothesized to be a defect in oral tolerance, where the gastrointestinal tract fails to develop
tolerance to food antigens, leading to IgE-mediated sensitization and symptom elicitation upon re-
exposure [6]. While allergies to egg, milk, wheat, and soy often resolve, those to peanut, tree nuts,
and seafood are typically lifelong and are overrepresented in fatal anaphylaxis cases [6].

Despite the general trend of increasing prevalence, a nuanced perspective reveals distinct
patterns for specific allergic conditions. Analysis of the Global Burden of Diseases, Injuries, and
Risk Factors Study 2019 data indicated that while asthma and atopic dermatitis (AD) continue to
cause significant global morbidity, age-standardized prevalence rates decreased between 1990 and
2019, by 24.1% for asthma and 4.3% for AD, respectively [5]. In 2019, 262 million global asthma
cases and 171 million AD cases were reported, with age-standardized prevalence rates of 3416 per
100,000 for asthma and 2277 per 100,000 for AD [5]. Both conditions exhibit age-specific
prevalence peaks at 5-9 years, with a subsequent rise in adulthood [5]. Prevalence and incidence
were higher in higher Socio-demographic Index (SDI) regions, whereas asthma mortality and
disability-adjusted life years (DALYs) were disproportionately higher in lower SDI quintiles [5].
High body mass index (BMI) was identified as a leading risk factor for asthma DALY and deaths,
contributing 3.65 million DALYs and 75,377 deaths [5]. These findings underscore the complex
interplay of environmental, socioeconomic, and lifestyle factors influencing allergic disease burden,
highlighting the need for targeted interventions accounting for distinct temporal and regional
characteristics.

Research Methodology

This review article systematically synthesizes the current understanding of allergic diseases,
encompassing their immunological underpinnings, clinical manifestations, diagnostic strategies,
management, and future research. Building upon established definitions, epidemiological trends,
and fundamental immunological concepts, the methodology aimed to provide a comprehensive,
critically appraised overview. The objective was to integrate recent advancements in allergology,
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offering a cohesive narrative reflecting the complexity and evolving nature of these conditions,
ensuring relevance for a graduate-level academic audience.

A comprehensive literature search was conducted across PubMed, Scopus, Web of Science,
and Google Scholar. Keywords and Medical Subject Headings (MeSH) terms included "allergy,"
"allergic diseases," "IgE," "mast cells," "anaphylaxis," "allergic rhinitis," "asthma," "atopic
dermatitis," "food allergy," "drug allergy," "diagnosis," "treatment," "immunotherapy,"
"prevention," and "epidemiology." Boolean operators refined queries. The primary search focused
on articles published from 2020 onwards, though seminal foundational works were also considered.
The search was restricted to English-language publications. This rigorous strategy aimed to capture
a broad spectrum of research, from basic immunological discoveries to clinical applications and
public health perspectives.

Identified articles were screened by title and abstract, then full-text reviewed against
predefined inclusion and exclusion criteria. Inclusion mandated peer-reviewed articles, published in
academic journals, directly addressing allergic diseases as outlined. This encompassed original
research, systematic reviews, meta-analyses, and authoritative review articles. Studies focusing on
non-IgE mediated hypersensitivity were generally excluded unless offering critical insights relevant
to IgE-mediated allergy. Publications lacking novel insights or with methodological limitations
impacting reliability were excluded. Selection prioritized studies with robust methodologies,
significant findings, and direct applicability to human allergic conditions, ensuring a strong and
pertinent evidence base.

Data extraction systematically compiled key information: study design, participant
characteristics, immunological mechanisms, diagnostic methodologies, therapeutic interventions,
and epidemiological findings. Information on allergy definition, global prevalence, and societal
burden was gathered, alongside detailed descriptions of the immunological foundation, particularly
IgE, mast cells, and associated cellular pathways [1, 3]. Evolutionary context of IgE and mast cells,
and comparative immunology insights were also noted [2]. Data on diverse allergens, clinical
spectrum, diagnostic approaches, and current management strategies, including therapeutic
innovations, were extracted. Synthesis involved thematic analysis, grouping data according to the
article's outline, identifying themes, patterns, and areas of consensus or controversy. Critical
appraisal evaluated study strengths, limitations, consistency of findings, and generalizability.

Study quality was critically appraised for reliability and validity. For clinical studies, factors
like design, sample size, blinding, and statistical analysis were considered. For review articles,
search comprehensiveness and synthesis rigor were evaluated. This assessment informed evidence
weighting. Thematic organization directly aligned with the article's outline: "The Immunological
Foundation of Allergic Reactions," "Diverse Allergens and Their Clinical Spectrum,"
"Comprehensive Diagnostic Approaches in Allergology," "Current Management Strategies and
Therapeutic Innovations," and "Emerging Research, Prevention, and Future Perspectives." This
structured approach facilitated a logical flow, presenting a cohesive narrative that summarizes
existing knowledge, critically evaluates evidence, and identifies gaps.

Despite rigorous methodology, this review acknowledges inherent limitations. Reliance on
published literature may overlook unpublished studies, potentially introducing publication bias. The
rapidly evolving nature of allergology means new discoveries might not be fully captured.
Restriction to English-language publications may exclude relevant non-English research.
Interpretation and synthesis of diverse findings involve subjective judgment. The broad scope,
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while necessary, meant certain specialized subtopics could not be exhaustively detailed. These
limitations underscore the dynamic nature of scientific inquiry and the continuous need for updated
syntheses.

In conclusion, the methodology adopted for this review article was designed to ensure a
systematic, comprehensive, and critical synthesis of current scientific literature on allergic diseases.
By employing a robust search strategy, stringent selection criteria, and a structured approach to data
extraction and thematic organization, this article aims to provide an authoritative and up-to-date
resource for graduate-level students and researchers. The critical appraisal of evidence, coupled
with an acknowledgment of inherent limitations, reinforces the academic rigor and balanced
perspective presented throughout the discussion of "Allergiya."

Conclusion

Allergic diseases, underpinned by complex IgE-mediated immunological pathways, pose a
pervasive and escalating global health challenge. Their rising prevalence, diverse clinical spectrum,
and significant societal burden underscore the critical need for advanced diagnostic precision and
continually evolving therapeutic strategies. Future endeavors must prioritize unraveling the
intricate interplay of genetic and environmental factors, fostering the development of personalized
interventions, and implementing robust preventive measures. This ongoing scientific pursuit is
essential to mitigate the profound impact of these hypersensitivity reactions and enhance the quality
of life for affected individuals worldwide.
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