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Pe3zrome. Ywby maoxuxkom Oypyw Oywinueu, XaiKym, mpaxes 8d OpoHXiapea bmubop Kapamub, HA30pam
Kyénaapuoa 10Kopu nagac iwyanapu desopunume mop@ocmpykmypasuii xycycuamiapunu ypeanaou. Papeona Kamoam
Camonamaueu Tubbuém HUncmumymu susapuymuoa mypau éuodazu YH CakKu3ma 3pKaxK WUHWULLA 30Mau Kyeniap oup
XUl Wapoumoa napeapuunanud OoKUIOU, Xamoa myKUMaiap HamMyHalapyu axaokull Kypcammanapea Myeopux mynianeat,
Kauma uwnanean 8a 2ucmomopgonozux maxaun Kuaunean. Hamuscanap xap 6up nagac omuw opeanuda anoxuda
SUCTONO2UK XYCYCUAMIAPHU, ULY HCYMAAOAH 0U3-XATKYMOA MYPAU XUl XyHcaupa mypiapunu, yu KamiaMiu XaniKyMHUHS
MYPAKKa® My3unuuHy 8a mMpaxes WUIIUK KASAMUOA2U P3ued XOC XYCYCUAMAAPHU aHUKAQUOU. Dbmubopiu
Ky3amyenapoar Oupu Kyeumaapoasu AXuwiu DPUBOICIAHeaH axcupuws pegnekcu, xaikymoa Knapa ea Jlaneepeanc
Xyoicatipanapunune UyKiueu 6a Kyenaapoa uyman pegiekcunune uykiueu kupaou. Taoxuxkom kyénaiaprume wagpac onuw
AHAMOMUACYU XAKUOA2U MYULYHYAMUSHU AXWUIAUOU, KeAaxcaKoazy mubouil maokuKkomiap 6a amanuil KyulaHmManap y4yH
acocuil myuwlyH4aiapHu 6epaou.

Kanum cy3nap: naghac onuw musumu, mopgocmpykmypa, OYypyH OVwnuy, 02uU3-XaiKym, XaiKym, mpaxes,
OpOHXIAp, pecnupamop numenuiicu, KyeH.

Abstract. This research delves into the morphostructural characteristics of the upper respiratory tract wall in a co-
hort of control rabbits, with a specific focus on the nasal cavity, nasopharynx, larynx, trachea, and bronchi. Eighteen male
rabbits of the chinchilla breed, spanning various ages, underwent examination under standardized conditions at the
Ferghana Medical Institute of Public Health vivarium. Tissue specimens were procured, processed, and subjected to
histomorphological analysis in accordance with ethical protocols. The findings unveil distinctive histological attributes in
each respiratory organ, encompassing diverse cell compositions in the nasopharynx, a complex three-layered structure of
the larynx, and unique characteristics in the tracheal mucous membrane. Noteworthy observations include the robust
sneezing reflex, absence of Clara and Langerhans cells in the larynx, and the lack of a cough reflex in rabbits. This study
contributes to a deeper comprehension of rabbit respiratory anatomy, laying the groundwork for future medical investiga-
tions and practical applications.

Key words: respiratory system, morphostructure, nasal cavity, nasopharynx, larynx, trachea, bronchi, respiratory
epithelium, rabbit.

Introduction. Currently, there is scientific ev-  piratory system serves as protection against various
idence that the respiratory organs, acting as a biologi-  pathogenic, endogenous, and exogenous factors.
cal filter, provide the intake of oxygen necessary for The airways of the respiratory tract form a sys-
energy production in the body. Additionally, the res-  tem that performs functions of heating, cleansing, and
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humidifying inhaled air. Changes in the environmen-
tal conditions have led to an increase in the preva-
lence of respiratory organ diseases, predominantly
manifested as chronic conditions in young and work-
ing-age individuals.

In contemporary morphology, particular atten-
tion is paid to the study of morphostructural compo-
nents of compensatory and adaptive reactions of
bronchial tissues.

Throughout evolution, the influence of the ex-
ternal environment has shaped a high capacity for
physiological regeneration in epithelial tissues. This
is an important element for fulfilling their barrier
function. However, the bronchial epithelium has a
slow turnover rate. Many researchers agree that the
replenishment of such tissues occurs through the in-
volvement of differentiated cells in the process of
intracellular regeneration and regenerative hypertro-
phy. Nevertheless, there is disagreement regarding
the process of cell differentiation under conditions of
reparative lung regeneration.

According to modern research, various types of
cells participate in the renewal of the epithelial lining
of the bronchial mucosa, including basal, undifferen-
tiated, and highly differentiated surface cells. Cur-
rently, over 12 cell types are known to exist in the
epithelium of the tracheobronchial tree of rabbits.
However, the principles of intercellular relationships,
differentiation of respiratory epithelium, and the role
of mucociliary clearance remain insufficiently under-
stood.

Undoubtedly, questions regarding the origin
and mechanisms of development of components of
bronchial epithelial lining, the characteristics of re-
generative capabilities of epithelial cells, structural
components of connective tissue, and the nature of
relationships in the focus of injury remain open and
require further investigation.

Aim of the research: To investigate the
morphostructural features of the upper respiratory
tract wall in control rabbits.

Materials and Methods: The subjects of our
study were male rabbits of various ages, inhabiting
homogeneous conditions in the vivarium of the
Fergana Medical Institute of Public Health. The
subjects were clinically healthy, with an average
weight ranging from 2.3 to 2.8 kg, and belonged to
the chinchilla breed.

For the study, we used 18 male rabbits.
Euthanasia was performed under standard conditions
according to the international ethical code for
biomedical research involving animals (CIOMS.
Geneva, 1985). Samples were taken from the nasal
wall, nasopharynx, larynx, trachea, and bronchi. The
obtained samples were fixed in neutral formalin.
Subsequently, we processed the microslides, staining
them with hematoxylin and eosin.

Histomorphological structures of the respiratory tract
walls were observed under a light microscope.
Results and Research Analysis: The results of
our study show that in rabbits, the cranial respiratory
pathways are divided into the nasal cavity and its
walls, nasopharynx, larynx, trachea, bronchi, and
bronchioles, each of which possesses unique
characteristics in histological structure. The mucous
membrane of the nasopharynx and nasal cavity walls
contains various types of cells, including ciliated,
goblet, basal, brush, and endocrine cells (Fig. 1).
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Fig. 1. Respiratory epithelium of the mucous mem-
brane of the airways. The presence of ciliated, endo-
crine, goblet, brush epithelial cells on the basal mem-

brane is noted

The larynx represents the initial portion of the
respiratory tract, opening into the pharynx, with its
lower part transitioning into the trachea. Three layers
are distinguished in the wall of the larynx.

The mucous membrane covers the inner sur-
face of the larynx wall and is characterized by the
presence of multi-layered columnar epithelial cells.
Among them, goblet, basal, brush, and ciliated cells
are present. In rabbits, Clara and Langerhans cells are
absent in the larynx, and there is also an absence of
the cough reflex. Beneath the epithelium lies the lam-
ina propria, which is a loose fibrous connective tissue
with a network of elastic fibers, containing mixed
protein-mucous glands and lymphoid tissue repre-
sented by the laryngeal tonsils.

The fibrocartilaginous layer of the larynx
serves as a framework due to the presence of hyaline
and elastic cartilaginous tissues.

The adventitial layer of the larynx is formed by
fibrous connective tissue.

The walls of the rabbit's trachea, like those of
humans, consist of three layers (unlike the four layers
in humans). The mucous membrane of the rabbit's
trachea is lined with a pseudostratified columnar cili-
ated epithelium containing ciliated cells, endocrine
cells, goblet cells, and basal cells (Fig.2).
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Fig. 2. Longltudlnal section of the rabbit trachea
(hematoxylin-eosin stain, 32x magnification)

1- Pseudostratified columnar ciliated epithelium; 2-

Hyaline cartilage; 3- Submucosal layer

The submucosal layer consists of connective
tissue, including elastic and collagen fibers. It is lo-
cated beneath the epithelium of the tracheal mucosa.
The submucosal layer contains blood vessels and
lymphatic vessels, providing circulation and fluid
drainage. Additionally, epithelial cells of the
submucosal layer can secrete mucous substance,
which serves for lubrication and protection of the
mucous membrane (Pic.3.)

The trachea bifurcates into two main bronchi,
which asymmetrically diverge to the right and left
from the tracheal bifurcation. The main right bron-
chus exceeds the length of the main left bronchus by
0.7-1.4 cm, but at the same time, it has a smaller
width by 0.6-0.8 cm.

The rabbit's bronchi form a tree-like structure,
with approximately 32 bronchi branching from each
main bronchus (compared to 25 in humans). The
main right bronchus, from the bifurcation to the en-
trance into the parenchyma, is characterized by the
presence of 5-6 cartilaginous rings, while the main
left bronchus has 6-7. From the main bronchus at the
lung hilum, cranial, middle, and caudal bronchi
branch off.

The main left bronchus, after entering the lung
hilum, divides into three lobar bronchi: cranial, mid-
dle, and caudal. The bronchial wall consists of four
layers: mucosal lining, submucosal layer, muscular
layer, and adventitial layer. Detailed studies have
shown that the diameter of the bronchi varies signifi-
cantly in size. Thus, as the diameter of the bronchi
decreases, their diameter and wall thickness decrease.
According to the results of our histological studies,
the inner wall of large bronchi is lined with
pseudostratified columnar ciliated epithelium, and as
the bronchus branches, its height and thickness de-
crease. The respiratory or pseudostratified columnar
ciliated epithelium contains ciliated epithelial cells,
goblet cells, brush cells, and endocrine cells. The ab-
sence of Clara and Langerhans cells on the bronchial
mucosa is noted.

Fig. 3. Transverse section of the trachea. Histological
structure of the mucosal and submucosal layers of car-
tilaginous tissue (hematoxylin and eosin, magnifica-
tion approximately 64x). 1- Pseudostratified columnar
ciliated (respiratory) epithelium; 2- Hyaline cartilage;
3- blood vessels

The fibrocartilaginous layer is characterized by
the presence of cartilaginous plates of various sizes
and shapes, serving as a framework and conducting
moist, purified, and warm air.

Conclusions and Further Research Perspec-
tives. Thus, the investigation of the cranial respirato-
ry pathways in rabbits demonstrates that they are
subdivided into several distinct structures, including
the nasal cavity, nasopharynx, larynx, trachea, bron-
chi, and bronchioles, each of which has its own histo-
logical characteristics. The mucous membrane of the-
se pathways contains various types of cells, including
ciliated, goblet, basal, brush, and endocrine cells.
Rabbit larynx is characterized by the absence of Clara
and Langerhans cells, as well as the absence of a
cough reflex. The walls of rabbit trachea are similar
to those of humans and consist of three layers: muco-
sal, submucosal, and adventitial, each of which per-
forms specific functions such as protection, support,
and ensuring blood circulation. Investigation of the
structure of the rabbit's trachea and bronchi revealed
an asymmetric branching of the trachea into two main
bronchi, with differences in their length and width.
The bronchi form a tree-like structure with varying
numbers of cartilaginous rings in the wall depending
on the bronchial level. Structurally, the bronchi con-
sist of four layers, including mucosal lining,
submucosal layer, muscular layer, and adventitial
layer. Histological data show the presence of
pseudostratified columnar ciliated epithelium charac-
terized by the presence of different cell types, but the
absence of Clara and Langerhans cells is noted. The
fibrocartilaginous layer serves as the framework and
support for the bronchi, facilitating the movement of
moist, purified, and warm air.
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HCCIEJOBAHHE MOP®OJIOTHIECKOH
CTPYKTYPbI BEPXHHUX JIBIXATEJIbHBIX ITYTEH
Y ’KHBOTHBIX

FOnoawesa M.T., Hcpounos M.C., Aboynazuzosa LLI.A.

Pe3tome. B Oannom uccredoganuu usyuaomcs
MOpGOCmMPYKmMYpPHbIE XAPAKMEPUCMUKY CMEHOK GePXHUX
ObIXAMENbHBIX Nymell Y KO2opmbvl KOHMPOIbHBIX KPOIUKOS,
¢ 0COObIM AKYEHMOM HA HOCOB0U NOAOCHU, 20PMAHU,
mpaxee u oponxax. B eusapuu @epeanckozo meouyuncko-
20 UHCMUMYMa 00WeCmBeHH020 300p08bs ObLIU 00C1e00-
BAHbL BOCEMHAOYAMb CAMYOE KPOIUKOE NOPOObl UUHIIUL-
4 pasiudHo20 803pAcma 8 COOMBEEmcmaul ¢ YHUQUyupo-
sannvimu yernogusamu. Txanegvle 0opasysl Obiiu nNoxyHeHbl,
06pabomanvl U NOOBEPSHYMbBL 2UCIIOMOPPOI02ULECKOMY
aHAU3Y 8 COOMEEMCMEUU C SMUYECKUMU NPOMOKOIAMU.
Ionyuennvie pesynomamosl pacKkpwbiéawm ocobeHHOCmU
2UCMONIO2UYECKO20 CMPOEHUSI KANHCO020 ObIXAMENbHO20
OopeaHa, 6KI0YAs pa3HOOOpA3Hble KIemoyHble COCMAgyl U
COJNCHYIO MPEXCIOUHYIO CIMPYKIMYPY 20PMAHU, U YHUKATIb-
Hble XAPAKMepUCmuKY CIusucmou 00o10uku mpaxeu. 3a-
MemHble HAONOO0eHUs BKIIOUAIOM 8 ce0sl CUNbHBIU YuXa-
menvHblll pegnexc, omcymcemeaue kremox Knapor u Jlan-
2epeanca 8 20pmanu, a makxice OMCYmcmeue Kauieeozo
peprexca y kpoauxos. [annoe uccredosanue cnocoocmasy-
em bonee 21yO60KOMY ROHUMAHUIO AHAMOMUU ObIXAMENb-
HOU cucmemvl KpOIUKO8, 3Al0NCUE OCHOBY 01 OYOyuwux
MEOUYUHCKUX UCCTIe008ANHULL U NPAKMUYECKO20 NpUMeHe-
Hus.

Knroueevie cnosa: ovixamenvHas cucmema, Mop-
gocmpykmypa, Hocosass noiocmv, 20pmanb, Mpaxes,
OpoHXU, OblXamenbHbIL INUMenuil, KPoux.
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