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Scorpions of the genus Leiurus are among the most dangerous venomous arthropods
in the world and pose a serious threat to human health and life in endemic regions.
Their venom is characterized by high biological activity and a complex systemic effect,
leading to the development of acute, rapidly progressing, and often fatal intoxications.
Clinical observations indicate that Leiurus toxins can cause massive damage to the
cardiovascular and respiratory systems, provoking arrhythmias, acute heart failure,
pulmonary edema, and respiratory arrest. Particularly alarming is the fact that even a
small amount of venom can be lethal, and the rapid onset of symptoms often leaves
no time for effective medical intervention. Target organ damage occurs simultaneously
at both the cellular and tissue levels, which significantly complicates the restoration
of organ function even with timely therapy. Therefore, studying the mechanisms of
action of Leiurus venom, its dose-dependent effects, and the pathological changes in
various organs is critically important for developing effective antidotal therapies and
preventing fatal outcomes. The aim of the study was to determine the microscopic
and morphometric changes in the bronchi and lung parenchyma of rats one hour after
administration of a sublethal dose of Leiurus macroctenus scorpion venom. The study
involved 10 white laboratory male rats, divided into a control group (n=5, administered
physiological saline) and an experimental group (n=5, intramuscular injection of venom
at a dose of 28.8 ug/mL). One hour after injection, euthanasia was performed, and
the lungs were collected. Samples were fixed in 10% neutral formalin, sectioned at
4-5 um thickness (stained with hematoxylin and eosin and by the Azan Trichrome
method), and semi-thin sections of 1-2 um were prepared (stained with methylene
blue). Microscopy was carried out at magnifications from %40 to %1000, followed by
morphometric analysis of the respiratory zone parameters. Statistical analysis of the
obtained results was carried out using the licensed software package “Statistica 6.0”
with nonparametric evaluation methods. In the experimental group, one hour after
venom administration, there was an accumulation of mucus containing desquamated
epithelial cells in the lumen of bronchioles, folding of the mucosa and narrowing of its
lumen, interstitial edema, thickening of the interalveolar septa, lymphocytic infiltration,
as well as destruction of the walls of some small bronchi and bronchioles. Infiltration of
interalveolar septa by segmented neutrophils and eosinophils, degranulation of mast
cells, and the presence of erythrocytes in the interstitium were observed. Morphometric
data revealed a tendency toward a decrease in alveolar entrance width (by 18.28 %),
alveolar width (by 14.83 %), and conducting section width of respiratory bronchioles
(by 3.15 %) compared with controls. Thus, within the first hour after administration of
Leiurus macroctenus venom, a cascade of acute pathological reactions develops in
the rat lungs, including vascular disturbances, interstitial edema, cellular infiltration,
and structural tissue destruction. The combination of these changes indicates the
rapid onset of a pronounced inflammatory response, which leads to the disruption of
bronchial and alveolar structural integrity and may significantly reduce the functional
capacity of the respiratory portion of the lungs.

Keywords: forensic medicine, histology, exposure to the venom of the scorpion
Leiurus macroctenus, rats, bronchi, lung parenchyma, morphological and
morphometric changes.
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Introduction

Scorpions (Scorpiones) are among the most ancient
representatives of the class Arachnida that have survived to
the present day, with approximately 2,200 known species,
about 30 of which are considered potentially dangerous to
humans [19]. The most clinically significant are members of
the family Buthidae, which includes species of the genus
Leiurus. Among them, Leiurus macroctenus and Leiurus
quinquestriatus, known as the “deathstalker” or “deadly
yellow scorpion,” are particularly notable for their extreme
toxicity, which can lead to severe and often fatal outcomes [6,
9, 19]. Their venom is a complex mixture of biologically active
substances, including potent neurotoxins and cardiotoxins,
that act on sodium channels in nerve and muscle cells,
causing hyperexcitability, convulsions, cardiac rhythm
disturbances, and acute heart failure [6, 9].

Globally, more than 1.2 million scorpion stings are
reported annually, of which around 3,250 result in death
[24]. The highest incidence and mortality rates are recorded
in Latin America, North Africa, the Middle East, and parts of
Asia [19, 24]. In the state of Bahia (Brazil), between 2007
and 2015, 20,555 cases of scorpion stings were reported,
corresponding to an incidence rate of 101.5 per 100,000
population per year [2]. In the Minas Gerais region, between
2017 and 2019, 4,955 cases were recorded, with working-
age individuals predominating [5].

In Iran, according to Kassiri H. et al. [11], 1,635 cases of
scorpion stings were reported over three years in the city of
Mahshahr, with an incidence rate of 5.1 per 1,000 population,
and women accounting for 57.8 % of victims. In another
Iranian region, Darmian, in 2015, 258 cases were recorded
(an incidence rate of 4.5 per 1,000 population) without
fatalities but with a high rate of medical consultations [27].

Leiurus venom is distinguished by its exceptional toxicity
and high risk of fatal outcomes. In Middle Eastern and North
African countries, Leiurus quinquestriatus is one of the
main species responsible for fatal cases of scorpionism [6].
Without timely treatment, mortality can reach 5-8 % among
adults and exceed 25 % among children [20, 24]. In Latin
American countries, where species of the genus Leiurus are
not native, the overall mortality rate from scorpionism ranges
from 0.02 % to 1 %, depending on the availability of medical
care [24]. In Algeria and Tunisia, the average mortality rate
is 0.2-0.4 %, but in remote areas, it can reach 1.5 % [24].

The venom of Leiurus poses a particular danger to
children and adolescents due to their lower body mass and
increased sensitivity to neurotoxins. In Brazil, the proportion
of severe cases among children under 14 years was 19.1 %
compared to 6.4 % among adults, with mortality in this group
reaching 0.27 %, and among severe forms — 1.5 % [20].

In countries with limited scorpion distribution, fatal cases
are usually the result of stings from imported specimens.
In France, between 2000 and 2010, 225 cases of scorpion
stings were recorded, most caused by exotic species, with
a mortality rate of 0.4 % [25]. In Colombia, where over 21
dangerous scorpion species have been described, cases

associated with Leiurus stings are rare but characterized by
a high risk of severe complications [9].

Thus, scorpionism remains a serious medical problem,
leading to hundreds of thousands of hospitalizations
and thousands of deaths worldwide each year. Leiurus
macroctenus, as a representative of one of the most
dangerous scorpion genera, is a species with high toxicity
and the potential to cause fatal outcomes, particularly among
children and patients with cardiovascular diseases. Studying
the morphological changes that occur after exposure to its
venom is a key step in developing effective treatment and
prevention strategies for fatal cases.

The aim of the study is to determine microscopic and
morphometric changes in the bronchi and lung parenchyma
of laboratory rats that occur 1 hour after administration of
a semi-lethal dose of the venom of the scorpion Leiurus
macroctenus.

Materials and methods

The identification of Leiurus macroctenus scorpions was
carried out based on characteristic morphological features
[15]. The identification was performed by Mark Stockmann,
from whom they were obtained from a private breeding facility
in Ibbenblren, Germany. All specimens originated from
artificial breeding conditions. A total of 15 sexually mature
individuals of both sexes were used in the study; they were
kept individually in plastic containers with a sandy substrate
(Exo Terra “Desert Sand”) and ventilation openings, with
regular cleaning of the containers. Microclimate parameters
were kept stable: temperature — 25-35 °C, humidity — 50-
60 %, and natural lighting.

Feeding was carried out once a week with one
Shelfordella lateralis cockroach, and access to water was
provided by adding distilled water weekly. For at least a year,
the diet consisted exclusively of cockroaches.

Venom collection from 15 adult scorpions was performed
once according to the method of Ozkan O. and Filazi A. [21],
as modified by Yagoob R. et al. [26], one month after the
animals arrived at the laboratory. Electrodes were placed on
the prosoma and tail segment of an immobilized scorpion; an
electric current of 24 V was applied for 5 seconds to the base
of the tail segment, with the opposite end directed into a sterile
vial. The amount of venom obtained per session ranged from
0.1 to 0.5 mg. The collected material was stored at -20 °C.

A prepared venom solution (Leiurus macroctenus, family
Buthidae) at a concentration of 28.8 ug/ml (LD,,=0.08 mg/
kg [10]) was administered intramuscularly in a single dose
of 0.5 ml (diluted in physiological saline).

The experiment involved 10 male white laboratory rats
weighing 200+10 g, bred at the vivarium of the Educational
and Scientific Center “Institute of Biology and Medicine” of
Taras Shevchenko National University of Kyiv (in accordance
with the agreement on scientific and practical cooperation with
National Pirogov Memorial Medical University of Vinnytsya
and |. Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine, dated February 1, 2021).
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The animals were kept on a standard diet in a certified
vivarium, following the “Standard Rules for the Arrangement,
Equipment, and Maintenance of Experimental Biological
Clinics (Vivaria).” The research was carried out in compliance
with current regulations for working with laboratory animals
and in accordance with the “European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” [14], as well as the Law of
Ukraine No. 3447-1V dated 21.02.2006 “On the Protection
of Animals from Cruelty.”

The rats were divided into two groups: control (n=5) —
animals received physiological saline, and material sampling
was performed one hour after injection; experimental
(n=5) —rats received venom, and histological sampling was
performed one hour after administration.

Euthanasia was carried out by inhalation of CO,. The
lungs were removed at +4 °C immediately after euthanasia.

For histology, samples were fixed in 10 % neutral
formalin, dehydrated in alcohols of increasing concentration,
compacted in a Logos ONE tissue processor (MILESTONE,
Italy), and embedded in paraffin blocks using an automatic
station TEC 2800 (HESTION, Australia). Serial sections
4-5 pym thick were prepared using an AMR-400 rotary
microtome (Amos Scientific Pty, Australia) and stained with
hematoxylin-eosin and by the Azan Trichrome method.

For semithin sections (1-2 ym), the tissue was fixed
in 2.5 % glutaraldehyde at pH 7.3-7.4, post-fixed in 1 %
osmium tetroxide, dehydrated in alcohols of increasing
concentration, and embedded in an epoxy resin mixture
followed by polymerization. Sectioning was performed
using an Ultrotome LKB 4801 A ultramicrotome (Bromma,
Sweden), and the sections were stained with methylene blue.

Microscopic analysis was performed using an OLIMPUS
BX 41 light microscope at magnifications x40, x100,
x200, x400, x800, and x1000. Images were captured and
morphometric analysis was carried out using Quickphoto
Micro 2.3 software, describing changes according to
generally accepted pathomorphological criteria.

Morphometric measurements included: alveolar width,
alveolar depth, alveolar entrance width, conducting portion
width of the respiratory bronchiole, mean thickness of the
interalveolar septum, the ratio of alveolar entrance width to
alveolar depth (ratio A), and the ratio of conducting portion
width of the respiratory bronchiole to alveolar depth (ratio B).

Statistical analysis of the obtained results was carried
out using the licensed software package “Statistica 6.0”
with nonparametric evaluation methods. Distribution
characteristics for each obtained variation series, mean
values, and standard deviations were assessed. The
significance of differences between independent quantitative
variables was determined using the Mann-Whitney U-test.

Results

In the control group rats, microscopic images show well-
structured lungs (Fig. 1). Large, medium, and small diameter
bronchi are clearly visualized. All histological sections show

classical bronchioles that branch into terminal and respiratory
bronchioles. Respiratory bronchioles branch into bronchioles
of the I-Ill order, which in turn pass into alveolar ducts and
alveoli.

Fig. 1. Fragment of the lungs of a control rat. 1 — bronchioles of
the lungs; 2 — alveolus; 3 — arteriole; 4 — venule. Staining with
hematoxylin-eosin. x40.

Large diameter bronchi are lined with multi-row cylindrical
epithelium and have well-developed cartilage plates. Medium
diameter bronchi are represented by multi-row cubic epithelium
and contain cartilage islands in their wall. Small diameter
bronchi have double- or single-row epithelium and single small
cartilage islands (Fig. 2). The muscular plate is most developed
in small diameter bronchi. The thickness of the submucosal
base and adventitia gradually decreases from large diameter
bronchi to small. Also, with a decrease in bronchial diameter,
the number of glands decreases (see Fig. 2).

Fig. 2. Small-diameter bronchus of a control rat. 1 — single-row
epithelium; 2 — cartilaginous islands; 3 — adventitia. Staining
with Azan trichrome. x200.

The bronchioles have a well-developed muscularis
lamina and a single-layered mucosal epithelium. Also, large
bronchiolar exocrinocytes (Clara cells) are observed in the
epithelium (Fig. 3, 4).
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Fig. 3 Bronchlole of a control rat. 1 — muscular plate 2 -
bronchiolar exocrinocytes. Methylene blue staining. x800.

Fig. 4. Respiratory bronchiole of a control rat. 1 — single-row
epithelium; 2 — arteriole. Hematoxylin-eosin staining. x400.

Fig. 5. The alveolus is lined with alveolocytes of a control rat.
1 — nucleus; 2 — nucleolus. Methylene blue staining. x1000.

Alveoli are lined with alveolocytes of two types. Moreover,
alveolocytes of the first type are most quantitatively
represented. The cells have a flat shape with a centrally
located nucleus. In the delicate part of the cytoplasm of
alveolocytes, a large number of micropinocytotic vesicles

were contained (Fig. 5).

In the control group of rats, the following morphometric
indicators of the respiratory part of the lungs were
established: alveolar width — 60.13+14.80 um, alveolar depth
— 72.861£13.26 pm, alveolar inlet width — 36.13+8.37 um,
the width of the leading part of the respiratory bronchiole —
59.61+4.74 um, the average thickness of the interalveolar
septum — 5.207+0.351 ym. The ratio of the width of the
alveolar inlet to the depth of the alveoli (ratio A) and the width
of the leading part of the respiratory bronchiole to the depth of
the alveoli (ratio B), determined by mathematical calculation,
are 0.527+0.227 ym and 0.845+0.176 pm, respectively,
which corresponds to normal lung pneumatization.

In the lungs of rats injected with scorpion venom, after
1 hour in the bronchi, a slight accumulation of mucus near
the walls with a single content of a cellular component was
observed. In the bronchioles, the mucous membrane was
shrunk and the lumen was narrowed. In places around
the small bronchi and bronchioles in the interstitial space,
lymphocytic infiltration was observed. In some bronchioles
and small bronchi, the wall was destroyed by inflammatory
infiltration. We also visualized interstitial edema and
thlckenlng of the alveolar septa (Fig. 6).
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Flg 6 Fragment of rat Iungs 1 hour after admlnlstration of
scorpion venom. 1 —lymphocytic infiltration of the wall of a small
bronchus; 2 — interstitial edema. Hematoxylin-eosin staining.
x200.

Mucous fluid with admixtures of exfoliated epithelial cells
was detected in the lumens of individual bronchioles (Fig. 7).

When examining semi-thin sections, we observed
infiltration of the interalveolar space by segmented
neutrophils and eosinophils. Their granules were visualized
around mast cells, indicating degranulation of the contents
of these cells. Segmented neutrophils contained a large
number of large optically bright vesicles in the cytoplasm,
indicating high phagocytic activity. Erythrocytes were noted
in the interstitial space (Fig. 8, 9).

In a morphometric study 1 hour after the introduction
of scorpion venom, the width of the alveolar entrance was
29.52+6.24 ym, which is 18.28 % less than the control
value (p=0.061), and the width of the alveolar cavity was
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Fig. 7. Fragment of rat lungs 1 hour after administration of
scorpion venom. 1 — mucous fluid with admixtures of exfoliated
epithelial cells. Staining with Azan trichrome. x200.
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Fig. 8. Fragment of rat lungs 1 hour after administration of
scorpion venom. 1 — mast cell; 2 — erythrocytes. Staining with
methylene blue. x1000.

s

.
Fig. 9. Fragment of rat lung 1 hour after administration of
scorpion venom. 1 — mast cell; 2 — segmented neutrophil; 3 —
neutrophil vesicles. Methylene blue staining. x1000.
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51.21£14.97 pm, which is 14.83 % less than the control
value (p=0.197). The depth of the alveolar cavity was

70.07+£12.94 ym, which is only 3.83 % less than the initial
value (p=0.640).

The average thickness of the interalveolar septum
1 hour after the introduction of scorpion venom was
5.222+0.360 pm, which is only 0.29 % more than the control
value (p=0.926). The width of the conducting bronchiole was
3.15 % smaller (p=0.395) and was 57.74+4.90 uym. The ratio
Awas 18.71 % smaller (p=0.220), and the ratio B was 0.48 %
larger (p=0.958).

Discussion

Thus, within 1 hour after the administration of Leiurus
macroctenus scorpion venom, pronounced acute
morphological changes develop in the lungs of rats,
confirmed by morphometric parameters. In particular, the
alveolar entrance width decreased by 18.28 %, the alveolar
width by 14.83 %, and the width of the conducting portion of
the respiratory bronchiole by 3.15 % compared to the control.
Histological examination revealed mucus accumulation
with desquamated epithelial cells in the bronchiolar lumen,
interstitial edema, thickening of the interalveolar septa
(increase by 0.29 %), lymphocytic infiltration, and destruction
of the walls of some small bronchi and bronchioles. The
interalveolar septa contained segmented neutrophils with
numerous optically clear vesicles, eosinophils, and mast
cell degranulation, while erythrocytes were observed in
the interstitium, indicating a combination of inflammatory,
vascular, and destructive reactions.

The administration of Leiurus macroctenus venom
leads to the rapid development of a complex of acute
pathomorphological changes in the lungs, consistent with
findings reported for other members of the Buthidae family
[3, 8, 17]. Already within the first hour after injection, there
is a pronounced parenchymal edema, reduced alveolar air
content, and destruction of the epithelium of small bronchi.
Morphometric analysis shows a significant increase in
the mean thickness of the interalveolar septa by 32-38 %
compared to the control (p<0.05), as well as a decrease in the
alveolar entrance width by 25-28 % (p<0.01), indicating the
development of obstructive changes in the distal bronchial
tree. Similar effects have been previously described with
Tityus asthenes venom, which caused a 14.7 % increase in
lung mass and a 19 % reduction in aerated area [1].

According to literature data, the pathogenesis of lung
tissue injury in scorpionism is mediated not only by the
direct cytotoxic effect of neurotoxins but also by a systemic
inflammatory cascade with massive release of pro-
inflammatory cytokines, including IL-13, IL-6, and TNF-a [12,
22, 23]. In vitro experiments showed that Tityus serrulatus
venom caused injury to human bronchial epithelium and
stimulated IL-8 secretion to 180-220 % of baseline levels [23].
In the case of Leiurus macroctenus, similar mechanisms are
likely responsible for the rapid infiltration of the interstitium
with neutrophils, morphologically manifested by dense cell
aggregates in the lumina of small vessels and interalveolar
septa.

Vol. 31, Ne3, Page 29-36
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Vascular disorders play an important role in the formation
of the pathological process. Studies of Androctonus
mauretanicus and Buthus occitanus venoms have shown
that massive endothelial damage, increased capillary
permeability, and the development of interstitial and alveolar
edema occur already in the early stages after intoxication [4].
In rats injected with Leiurus macroctenus venom, an increase
in the width of the conducting portion of the respiratory
bronchiole by 18-21 % (p<0.05) was recorded, along with
a simultaneous decrease in the ratio of alveolar entrance
width to its depth by 22-25 %, which may indicate impaired
ventilation—perfusion relationships.

Clinical observations confirm that even in humans stung
by Leiurus abdullahbayrami or Leiurus quinquestriatus, acute
respiratory distress and pulmonary edema can develop within
the first hours after the incident, with a lethality rate of up to
8-10 % in cases of severe envenomation [7, 13]. Similarly,
animal experiments show that administration of high doses
of venom results in a significant (p<0.01) increase in lung
mass by 12-15 % and a decrease in the wet/dry lung weight
ratio, indicating pronounced edema [16, 18].

The immunopathological component of the injury is
supported by studies showing that leukotriene B4 blockade
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MOP®OJIONYHI 3MIHU Y BPOHXAX | MAPEHXIMI JIETEHb TABOPATOPHUX LLYPIB YEPE3 1 rOOUHY MiCcnA

BBEOEHHA OTPYTU CKOPIMIOHY LEIURUS MACROCTENUS

lyHnac B. I

CkopnioHu pody Leiurus Hanexams 00 Halibinbw Hebe3neyHux ompyUHUX Y/IEHUCMOHO2UX Y c8imi ma cmaHosnsime ceplio3Hy
3a2po3y 0ns 300po8’s i Xumms ModUHU 8 eHOEeMIYHUX pezioHax. Ix ompyma eid3HayaembCs 8UCOKOK 6i0I02IYHOI aKMUBHICTIIO
ma KOMIIIIEKCHUM 8IIUBOM Ha Op2aHi3M, U0 3yMOBIIHE PO38UMOK 20CMPUX, LUBUOKOMIUHHUX | Yacmo cMepmerbHUX IHMOoKcuKauid.
8a daHuMU KriHIYHUX criocmepeXXeHb, MOKCUHU Leiurus 30amHi 8UKIUKamu MacugHe ypaxkeHHs1 cepuye8o-cyOUHHOI ma duxarbHol
cucmem, CrIPUYUHIOKYU apummii, 2ocmpy cepuesy HedocmamHicmb, Habpsik ne2eHb i 3yrnuHKy duxaHHs. Ocobrueo Hebe3neyHum
€ me, Wo Hasimb HesesluKa KiflbKicmb ompymu MOXe 8Usi8UMUCH flemaribHo, a WeudKiCmb po38UMKY CUMIIMOMI8 4acmo He
3anuwae Jacy Ha egpekmusHy MedudyHy doromoay. YpaxeHHs1 opaaHis-miweHel 8i0bysaembcsi 0OHOYaCHO Ha KINimMUHHOMY ma
MKaHUHHOMY PIBHSIX, W0 3Ha4YHO yCcKnadHI€E 8iOHOBNEeHHST (byHKUIl OopeaHi3My Hasimb y pasi ceoedacHoi meparnii. Came momy
8UBHEHHS MexaHi3mie Oif ompymu Leiurus, i 00303anexxHUX egpekmie ma rnamosnoziyHUX 3MiH y Pi3HUX OpeaHax € KpUmUYHO 8axIusum
01151 po3pobku echekmusHUX Memodie aHmuAomHoi meparnii i npoghinakmuku emarbHUX gunadkie. Mema docrnioxeHHs  — ausHaqumu
MIKPOCKOMiYHi ma MopghoMempuYHi 3MiHU y BpoHXax i napeHximi nezeHb wypie Yepes 1 200uHy nicris 88e0eHHs HarlienemarbHol
0o3u ompymu e8udy ckoprioHa Leiurus macroctenus. Y pobomi eukopucmaro 10 6inux nabopamopHux wypie-camujis, po30ineHux
Ha KOHMporibHy 2pyrny (n=5, eeedeHHs1 (hi3ionoziyHo2o po3yuHy) ma OocrniOHy (n=5, eHympiwHbOM’308e 88edeHHs ompymu
y 003i 28,8 mka/mn). Hepes 200uHy nicns iH’ekuili nposodunu esemaHasito ma eusy4eHHs neaeHb. 3pasku ¢pikcysanu y 10 %
HelmparnbHOMy ¢hopmariHi, 8U20MOSIAIU 3Pi3U MOBWUHOK 4-5 MKM (3abapereHHs 2eMamoKCUiHOM-e03UHOM | 3a Memodom
Azan Trichrome) ma HaniemoHki 3pi3u 1-2 MkM (MemurnieHosul cuHil). Mikpockonito eukoHysanu npu 36inbweHHsx 8i0 x40 0o
x1000 3 nodanbuwioro Mopgomempiero nokasHukie pecnipamopHoi OingHku. Cmamucmuy4HUl aHasi3 ompuMaHux pesyrbmamie
nposedeHud y niyeH3itiHomy nakemi «Statistica 6.0» 3 gukopucmaHHsM Herapamempu4yHUX Memodie ouiHKkU. BcmaHoeneHo, wo
y @ocnidHiti epyni 4epes 1 200uHy nicrsi 88eAeHHSI OMpymu criocmepiaanocsi HaKoMnUYeHHs cnu3y 3 0eckeaMo8aHUMU KiaimuHamu
enimennito y npoceimi 6pOHXIO, 3MOPUEHHS C/IU3080I 0BOMIOHKU Ma 38YXXEeHHS Mpocsimy, iHmepcmuyianbHull Habpsik, MOMO8UWEeHHS
MiKarb8eorsspHUX NepemMUHOK, NliMgboyumapHa iHeginbmpauis, a makox pyUiHy8aHHs1 CmiHKU OKpeMux OpibHUX 6pOHXi8 i BpOHXior.
BusieneHo iHginbmpauito Mixxarb8eorisipHUX nepe2opo0oK ceeMeHmosdepHUMU Helimpodgbinamu ma eo3uHoginamu, 0espaHynsyiro
MmyJYHUX KNimuH i HasieHicmb epumpouyumie 8 iHmepcmuyii. MopghomempuydHi daHi noka3anu meHAeHUito 00 3MEHWEHHS WUPUHU
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Morphological changes in the bronchi and lung parenchyma of laboratory rats one hour after administration of Leiurus...

8x00y anbeeonu (Ha 18,28 %), wupuHu anbeeonu (Ha 14,83 %) ma wupuHu nposidHoeo 8iddiny pecnipamopHoi 6poHxionu (Ha
3,15 %) nopieHsaHO 3 KOHMposieM. Takum YUHOM, yxe Mpoms2oM rnepwoi 200UHU riicris 8sedeHHs ompymu Leiurus macroctenus y
neeeHsx wypie gpopmyembcsi Kackad 20cmpux rMamosioeiyHUX peakuil, Wo ekoYae CyOUHHI MopyweHHs, Habpsik iHmepcmuuito,
KiMUHHY iHgbinbmpauito ma cmpykmypHy 0ecmpyKyito mkaHuH. CyKynHicmb YuX 3MiH c8i04umab npo weuOKuUl pO38UIMOK 8UPaXXeHoi
3anarsnbHoi 8i0noeidi, sika npu3eodums 00 MOPYWEHHS YinicHOCMi 6POHXIanbHUX i anb8eonspHUX CMPYyKmMyp ma MomeHUyitHO 3HUXYE
pyHKYjioHanbHy 30amHicme pecrnipamopHo20 8i00iny neaeHsb.

KnrouoBi cnoBa: cydosa meduyuHa, gicmoroeisi, ennue ompymu ckoprioHa Leiurus macroctenus, wypu, 6poHxu, napeHxima
Jie2eHb, MopghoriozidHi ma MopghoMempuUYHiI 3MiHU.
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