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Annotation 

Chronic obstructive pulmonary disease and allergic bronchitis are among the 

pressing issues in the global healthcare system. Scientific literature widely highlights 

that in these diseases, significant morphological changes are observed not only in 

the bronchial tissues but also in biological fluids. In particular, structural alterations 

recorded in saliva, blood, and other biological environments are considered 

important markers in the diagnosis and monitoring of these diseases. A review of 

the literature shows that the integrated use of saliva crystallization and other fluid 

markers holds great scientific and practical significance in improving the diagnosis 

of chronic obstructive pulmonary disease and allergic bronchitis. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) and allergic bronchitis are among 

the respiratory pathologies that pose a significant threat to human health. According 

to the World Health Organization (WHO), more than 200 million people worldwide 

suffer from these diseases each year, and a considerable portion of them face loss of 

working capacity or the risk of premature death [1]. As emphasized by Oxford 

University scientist Barnes, COPD is one of the most common and disabling 

diseases of the 21st century, along with cardiovascular diseases and cancer [2]. 

Therefore, due to their clinical manifestations and the complexity of diagnosis and 

monitoring, these pathologies are regarded as a global problem. 
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The first scientific observations on the crystallization of saliva were carried out by 

the American scientist George Papanicolaou, who, by observing the crystalline 

forms of salts in saliva under a microscope, recorded changes associated with 

hormonal cycles [3]. Later, the Soviet scientist Ivchenko and his colleagues 

discovered that saliva crystals exhibit specific morphological features in various 

diseases [4]. Their studies demonstrated that in inflammatory processes, the 

regularity of the crystals is disrupted and porous, irregular shapes appear, 

substantiating that the stage of a disease can be assessed through crystal morphology 

[2,7]. Since then, saliva crystallization has begun to be considered an important 

factor not only in hormonal and dental diagnostics but also in the detection of 

respiratory diseases. 

One of the main morphological changes observed in COPD is the destruction of the 

alveolar walls and an increase in bronchial secretion [5]. This process is also 

reflected in the composition of saliva: the balance of electrolytes is disrupted, the 

ratio of proteins changes, and as a result, crystallization patterns acquire a 

pathological appearance. In COPD patients, the increased activity of proteases 

enhances protein degradation, leading to loosening of the crystal structures [2]. 

Mandel, in his studies, demonstrated that when the balance of sodium, potassium, 

calcium, and chloride ions is disturbed, the regularity of the crystals is lost, which is 

exactly the process observed in COPD [8]. 

In allergic bronchitis, however, morphological processes are closely associated with 

immunological mechanisms. The increase in the amount of immunoglobulin E 

(IgE), along with the abundance of histamine and cytokines, causes qualitative 

changes in bronchial secretions. According to Kushnareva (2005), the crystallization 

process in the saliva of patients with allergic bronchitis is manifested by small, 

scattered, and sharply angled structures. This is fundamentally different from the 

large, semi-starlike, or porous forms seen in COPD [6]. Thus, the analysis of the 

crystalline morphology of saliva has been scientifically proven to make it possible 

to establish a differential diagnosis between COPD and allergic bronchitis. 

The diagnostic significance of saliva crystallization has been confirmed in clinical 

studies. For example, observations conducted by Rao in India with the participation 

of 120 patients demonstrated that morphological patterns of saliva crystals allowed 
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distinguishing between COPD and allergic bronchitis with 85% accuracy [9]. The 

fractal analysis method developed by Jensen (2015) made it possible to 

mathematically model the complex shapes of crystals [10]. According to the 

research findings, the crystallization rate in patients with COPD was found to be 

twice as slow compared to healthy individuals [11]. Molecular-level analyses, in 

turn, provide opportunities to detect changes in the ratio of ions and proteins. 

From a practical point of view, the analysis of saliva crystallization has several 

advantages: firstly, this method is non-invasive, meaning that it does not require 

blood or tissue sampling from the patient; secondly, the process is inexpensive and 

rapid; thirdly, it makes it possible to detect diseases at early stages. Due to these 

aspects, recommendations are being developed in many clinics to introduce saliva 

analysis as an additional diagnostic method [1,12]. 

However, existing studies have certain limitations. The crystallization process is 

highly sensitive to environmental conditions (humidity, temperature, time), and 

improper storage or analysis may distort the results [12]. In addition, the patient’s 

general metabolic condition (such as diabetes mellitus, kidney diseases) can affect 

saliva composition and alter crystal morphology. Therefore, it is important to 

evaluate crystal analysis in combination with other clinical and laboratory indicators. 

 

Conclusions 

Chronic obstructive pulmonary disease (COPD) and allergic bronchitis remain 

serious problems in the global healthcare system. In these diseases, significant 

morphological changes are observed not only in the bronchial tissues but also in 

biological fluids, particularly in saliva. One of the important methods for detecting 

such changes in saliva is the analysis of saliva crystallization. The advantages of this 

analysis include its non-invasiveness, low cost, and high sensitivity, while its 

limitations are related to sensitivity to external factors and possible distortions under 

the influence of other diseases. Therefore, integrating saliva crystallization with 

other markers (blood cytokines, exhaled air analysis) can further improve the 

diagnosis of COPD and allergic bronchitis. 
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