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Annotation: The article is devoted to the diagnostics of morphogenesis of toxic lung damage
and the possibilities of its diagnostics are currently more promising than before, since researchers have
histochemical, immunohistochemical, electron microscopic, morphometric and other precision
methods at their disposal, the use of which contributes to a more complete disclosure of the essence of
this pathology. All this allows us to conduct a study of the pathological morphology of the lungs in
poisoning at a new level and is a guarantee that a properly planned and well-supported study in terms
of method can end with the receipt of results that are promising both in theoretical and practical terms.
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Introduction. The lungs are quite often the target of toxic damage. The structural and functional
features of the lungs, significant transit of atmospheric air and blood determine the high intensity of
organ damage when exposed to various exogenous and endogenous chemical factors. The most
common and frequently encountered is poisoning with carbon monoxide, volatile organic compounds
(carbon tetrachloride, ethers, aldehydes, aromatic alcohols, etc.), volatile acids and alkalis. Poisoning
can occur both at work and at home - through carelessness or for suicidal purposes. According to the
authors, in large cities of the world, acute toxic lung damage accounts for from 3 to 8% of all fatal
poisonings (Vdovina, N.V., 2024; Colunga Biancatelli, R.M.L., 2021) [3,14].

Developing intoxication quickly leads to tissue damage, microcirculatory disorders and contributes to
the formation of acute respiratory failure. This condition is described as "adult respiratory distress
syndrome”, "toxic pneumopathy”, "toxic pulmonary edema” and ultimately often determines
thanatogenesis (Kirillov, Yu.A., 2020; Cereda, M., 2014) [5,11].

The two main routes of endotoxin entry into the lung tissue are fundamentally different: inhalation and
non-inhalation. At the same time, the form of their non-inhalation penetration may differ somewhat
depending on the localization of the primary source of toxins - the gastrointestinal tract, lymph nodes,
foci of tissue damage in soft tissues, blood (Avdeev, S.N., 2019; Choi, J., 2020) [1,13]. It is well
known that the mechanisms of subsequent damage to lung tissue with the described routes of entry are
somewhat different. Recently, the attention of researchers has been attracted by toxic pneumonia;
developing when bacterial lipopolysaccharide enters the lung tissue through the air: This is possible
not only due to the product entering from the atmosphere (including non-sterile air circuits), but also
due to the death of microorganisms in the upper respiratory tract or oral cavity, followed by
penetration of the toxin through the surfactant layer into the lung tissue (Aleksandrov, N.S., 2017
Bolourani, S., 2021) [2,10].

The interalveolar septum contains epithelial cells of type 1 and type 2 (epithelial cells), alveolar
macrophages, endothelium; a small number of fibroblasts and transient leukocytes: Their
representation, localization in relation to the lumens of capillaries and alveoli, and receptor apparatus
differ significantly (Dvorakovskaya, 1.V., 2021; Childs, B.G., 2019) [4,12]. This should have
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consequences in the form of differences in the morphogenesis of inhalation and non-inhalation entry of
toxins into the lung tissue, but work in this direction is rare and contradictory.

From this perspective, an experimental study of morphofunctional changes in the lungs during acute
inhalation and non-inhalation penetration of toxins of various natures into them seems relevant.

At present, the main causes, precursors and conditions, the unfavorable combination of which can
cause toxic lung damage, can be considered established and sufficiently studied. The few studies
contain information on the intermediate and final phases of atelectasis morphogenesis, after which
atelectasis either resolves with the restoration of lung airiness to one degree or another, or passes into a
chronic stage with transformation into fibroatelectasis and sclerosis of lung tissue. As for the initial
stages of intoxication morphogenesis, that is, the period when most of the emerging general
pathological processes, including damage and circulatory disorders, are reversible and restitution of
lung tissue is possible, they represent a kind of “terra incognita” (Jarzebska, N., 2021) [16]. All this is
fully characteristic of pathologies arising as a result of radiation-induced exposure to lung tissue
(Kirillov, Yu.A., 2020) [5]. Recent assumptions about the role of oxidative stress and endothelial
dysfunction in the occurrence and development of pathologies are generally not supported by
morphological evidence (Li, F., 2021) [19]. For the treatment of the initial stage of atelectasis, the
morphological manifestations of which are hypoxia-induced interstitial and intraalveolar edema of
varying severity, antiexudative agents and glucocorticoids are used (Avdeev, S.N., 2019) [1]. At the
same time, the specificity of radiation damage to the lungs dictates the need to use drugs with
antioxidant, radioprotective and antifibrotic effects (Judge, J.L., 2017; Mungunsukh, O., 2021) [17,20].

The causes of lung injury are quite wide, ranging from traumatic chest injury, consequences of
extensive lung surgery, viral pneumonia, body surface burns, inhalation trauma, general anesthesia,
bronchial obstruction and various exogenous effects, including chemical or radiation damage to the
lungs. Recently, due to the widespread use of radiation exposure as a method of treating patients with
malignant neoplasms of the thoracic and intrathoracic localization, including breast cancer, included in
clinical guidelines for the management of patients with this pathology (Clinical guidelines "Malignant
neoplasm of the bronchi and lung”, MH of the RF, 2021), the incidence of lung pathologies has
slightly increased (Kavanaugh, J., 2019) [6,18]. Clinical observation data indicate that in
approximately a third of cases, various signs of pulmonary pathology may appear after radiation
therapy (Sumita, K., 2016) [21]. In manuals on pulmonology and human pathological anatomy, in the
section on the morphology and pathogenesis of atelectasis, obstructive, compression and neurogenic
atelectasis are distinguished (Chernyaev, A.L., 2000) [8]. Research in recent years, while
unconditionally recognizing the dominant role of obstruction and/or significant limitation of the lumen
of the airways in the formation of pathologies, nevertheless, state, firstly, the presence of a
significantly larger number of factors influencing patho- and morphogenesis and, secondly, their
unconditional conjugacy and implementation in different time periods (Hur, W., 2017) [15]. At the
same time, the small number of works on modeling toxic lung damage in an experiment makes it
difficult to understand and evaluate the initial changes in the lung tissue that constitute the essence of
the first links in the morphogenesis of atelectasis. Therefore, the identification of specific mechanisms
of alteration underlying the emergence and implementation of pathologies seems to be an urgent task
(Rosenberg, O.A., 2014) [7]. In contrast to clinical observations, in which intravital morphological
diagnostics of toxic lung damage is usually difficult, and the study of autopsy material in most cases
makes it extremely difficult to use precision methods for studying biological objects, including
electron microscopic examination of the material, experimental models make it possible to study and
describe the morphogenesis of this pathology completely, starting from the stage of initial damage and
ending with the resolution of atelectasis or pulmonary fibrosis (Beike, L., 2019) [9]. In addition, the
problem of developing and using new methods, technologies and drugs for the prevention and
treatment of toxic lung damage is also relevant.

3akmoucHue. AHanmm3 MOp(bOFCHCBa TOKCHUYCCKUX HOBpC)K,I[CHI/Iﬁ JIETKMX M BO3MOXKHOCTEM €ro
ANArHOCTUKHU B HACTOAMICC BPEMS ABIACTCA Oonee NEPCICKTUBHBIM, HEXKCJIW paHEC, IOCKOJbKY B
pacCops’KCHUN I/ICCHCIIOBaTCJIeﬁ HUMCIOTCA TUCTOXHUMHUYCCKUC, HUMMYHOTUCTOXHUMUYICCKUC,
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ANEKTPOHHO-MUKPOCKONUYECKUE, MOPHOMETPUUECKIE U MHbIE MPEIM3UOHHBIE METObI, TPUMEHEHHE
KOTOPBIX CIIOCOOCTBYET 0OoJjee IMOJIHOMY PAacKpBITHIO CyIIEecTBa JaHHOM maromoruu. Bcee 3T0
MO3BOJISIET MPOBOAUTH HCCIEAOBAHHE MATOJIOTMYECKOW MOPGOJIOTUU JIETKUX TMPH OTPABICHUSAX Ha
HOBOM YPOBHE U SBJIIETCS FApaHTOM TOI'O, YTO MPABUWJIBHO CIUIAHHPOBAHHOE U XOPOLIO 00ECIIEYEHHOE
B METOJHMYECKOM OTHOIIEHUU HCCIECOBAHUE MOXKET 3aBEPIIUTHCS IMOJYYEHHEM pe3yJbTaToB,
IIEPCIIEKTUBHBIX KAaK B TEOPETUUECKOM, TaK U IPAKTUIECKOM OTHOLICHMSIX.

Conclusion. The analysis of the morphogenesis of toxic lung damage and the possibilities of its
diagnostics is currently more promising than before, since researchers have histochemical,
immunohistochemical, electron microscopic, morphometric and other precision methods at their
disposal, the use of which contributes to a more complete disclosure of the essence of this pathology.
All this allows us to conduct a study of the pathological morphology of the lungs in poisoning at a new
level and is a guarantee that a properly planned and well-supported study in terms of method can end
with the receipt of results that are promising both in theoretical and practical terms.
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