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The morphology of the esophageal mucosa in long-eared owl (Asio otus) and Eurasian jay (Garrulus
glandarius) has been studied. Samples with exception of the region of the esophageal tonsil were obtained
from 3 adult birds of each species. They were studied by light microscopy using classical methods of mor-
phological research. The tissue samples were fixed in 10% neutral buffered formalin and embedded in
paraffin block and finally the section were cut at 5—10 um thickness using sliding microtome and stained
with hematoxylin and eosin, according to Van Gizon and Weigert and impregnated with silver nitrate
according to Kelemen. The esophageal mucosa consisted of four layers: epithelium, lamina propria, muscu-
laris mucosae, and submucosa. The epithelium was stratified squamous and better developed in the cranial
part of the esophagus. The lamina propria was represented by a loose connective tissue with small amount
of elastic fibers. In the long-eared owl tightly located numerous small secretory sections of the esophagus
glands organised in 1-3, and in branches of large folds up to 6 layers, were found. Their short excretory
ducts opened to the surface of the mucosa. The muscularis mucosae was represented by a smooth muscle
tissue with bundles of cells directed longitudinally and in some areas appeared to be absent. The submucosa
was well developed, and as well as lamina propria was formed by a loose connective tissue with a large
number of elastic fibers. In the submucosa of the Eurasian jay secretory departments of large, not tightly
located, esophageal mucous glands were found. The esophageal mucosa of this birds formed well-developed
folds, which were composed of all its layers. Their number in the long-eared owl was 20-25 and in the
Eurasian jay — 5-9. The shape of folds on the transverse section is not the same: in the long-eared owl it
was finger-shaped and leaf-shaped, but in the Eurasian jay it was wedge-shaped. Some large folds in the
long-eared owl branched into the secondary mucosal folds. The height of folds in cranial part of the
esophagus was larger than in caudal part. In both parts of the esophagus of long-eared owl the height of
the large and middle folds was larger than that in the Eurasian jay. The height of small folds in the Eura-
sian jay was greater than that in the long-eared owl. In both parts of the esophagus of this birds, the fold’s
width at the base exceeded its width at the top. In the Eurasian jay the width of base and top of large,
medium and small folds was larger than that in the long-eared owl. The esophageal mucosa was poor on
immune formations. They were represented by single accumulations of diffuse lymphoid tissue, and in the
Eurasian jay — even by secondary lymphoid nodules.

Key words: long-eared owl, Eurasian jay, esophagus, mucosa, esophageal glands, immune formation,
lymphoid tissue.

MopdoJiorisi c.in30B0i 000JI0HKH CTPABOXOY COBH BYXaTOI Ta COMKHU

H.B. {unutox

Hayionanvnuti ynieepcumem biopecypcis i npupodoxkopucmysanns Yxpainu, m. Kuis, Ykpaina

3’sacosana mopghonozia cauz060i 0bononku cmpagoxody cosu gyxamoi (Asio otus) ma cotiku Garrulus glandarius). Mamepian ons doc-
JONCEHb, KPIM OLISIHKU PO3MAULYBAHHS CIMPABOXIOH020 MUOANUKA, 8i0i6panu 6i0 dopociux nmaxie (n = 3 kodcHozo 6udy). Ilpu 6ukoHaHHi
pobomu 8UKOPUCIOBYBANU KIACUYHI MeMOOU MIKPOCKORIYHUX Q0CHiOXNCceHb. [[na ix nposedents 8idibpanuii mamepian niodasanu ¢hikcayii' y
10% 600HOMY po3uuni HeUMpParLHO20 POPMANIHY i 3ANUBATY 30 3A2ANLHONPULIHAMONI MemOoOuKoro y napagin. Iicmonoeiuni 3pizu 8ueomos-
JISLIU HA CAHHOMY MIKpomomi mosujuroro 5—10 mxm i papOyeanu cemamorcuninom ma eosurom 3a Ban 'izon, 3a Betizepmom ma imnpezHy-
eanu azomuoxucaum cpionom 3a Kenemernom. Cnuzosa obononka cmpagoxo0y nmaxie ymeopena 4Yomupma wmapamu: enimeniem, 61acHoio i
M’A308010 NAACMUHKAMU A NIOCAU308010 OCHOB0W. Enimeniii bazamowaposuii nIoCKuil 4acmko8o 3po208inull i HauKkpauje po3gUHeHUll y
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KpauianeHit yacmuni cmpaeoxody. Bracna niacmunka npedcmasnena nyxkor 60J10KHUCHOI0 CROLYYHOIO MKAHUHOIO 3 HEGeNUKOIO KilbKic-
MmO elacmuyHUXx 80I0KOH. Y cosu gyxamoi 8 Hitl ydce WilbHO POMAUOBAHT YUCTIEHHT OPIOHI CeKpemopHi Gi00LIU cMPABOXIOHUX 301103, WO
nedicams nio enimeniem 6 1-3, a 6 po32anyscennax GeauKux ckiadox i 0o 6 wapis. Ix xopomxi 6ugioni npomoxu 6iOKPUSAIOMBCA HA NOGEPX-
HIO cu3060i 060on0HKU. M 513060 niacmunka ciuzo80i 00010HKU npedcmagiena 1aokol M 1308010 MKAHUHOIO, NYYKU KIIMUH AKOI MAloms
no3ooedxciti nanpsamox. Micysmu eona nepepusuacma. I1iocauzosa ocnosa ciuzo6oi 00010HKU 000pe 8Upadlicena, 60HA, K i 61ACHA NAACMU-
HKA, YMBOPEeHa NYXKOI0 6OIOKHUCHOIO CHOYYHOI0 MKAHUHOIO 3 6ENIUKOIO KINbKICIIO eNacmu4HUX 60J10KOH. Y COUKU 6 Hili MicmAmbCs cekpe-
MOPHI BIOOLNU KPYNHUX, HEWIIbHO PO3MAUOBAHUX CMpagoxioHux 3ano3. Ciuzosa 06010HKA cmpagoxody NMAaxie ymeopoe Yimko UPANCEHi
cKnadKu, 8 ymeopenni axux Gepymo yuacms 6ci ii wapu. Ix xinvkicme y coeu syxamoi cmanosums 20-25, a y coiiku — 5-9. Dopma cknadox
Ha NonepeyHomy 3pizi HeOOHAKO8A: y COBU 8YXAMOT — NANLYENOOIOHA | IUCMONOJIOHA, A Yy COUKU — KAUHONO0OiOHA. OKpemi eenuKi CKIaoKu y
COBU 8YXAMOT PO32AYIHCYIOMbCS HA 6MOPUHHI. Y nmaxie eucoma cKiadoK 6 KPaHianbHitl Yacmuni cmpagoxooy Oiibiua, HidC 1020 Kayod.ib-
Hill yacmuHi. B 060x uacmunax cmpagoxody y cogu 6yxamoi 6ucoma 6enuKux i cepeoHix CKIaooK Oiibuid, HidC Y COUKU, a y COUKU, HAGNAKU,
BUCOMA MANUX CKIAOOK Oinbuid, HIdC Y CO8U 8yXAMOL. Y nmaxie wiupuna oCHOGU CKIA00K Nepesuuye WUpury 6epxieku 6 000X uacmuHax
cmpagoxody. YV coiiku wupuna 0CHOBU | 8ePXIGKU GEUKUX, CEPeOHIX I MAIUX CKIA0OK Oinvuia, nixe y cosu gyxamoi. Cnuzosa 06onoHKa
cmpagoxody nmaxie 6iona Ha imynni ymeopenns.. Ocmanni npedcmasneni nOOOUHOKUMU CKYRYEHHAMU Ou@y3HOT Nimpoionoi mxanunu, a y
COUKU — we U1l BMOPUHHUMU TIMPOTOHUMU BYZTUKAMU.

Kniouogi cnosa: cosa séyxama, cotixa, cmpagoxio, ciuzo8a 00010HKA, CMPABOXIOHI 3a103U, IMYHHI YMBOPEHHS, NiMhoiona mranuna

Introduction

It is known, that the esophagus of birds is a tubular
organ, which is located between the pharynx and the
proventriculus. It has two parts: cranial (cervical) and
caudal (chest-abdominal). The mucosa of the esophagus
forms longitudinal folds. In their formation take part
epithelium, lamina propria, muscularis mucosae and
submucosa. Typical feature of mucosa is the presence of
well developed esophageal glands, which produce mucus
secretion (Krok, 1962; Bobylev, 1969; Pleshakova, 1989).
There are data, that in the mucosa of the bird’s esophagus
immune formations are located as small accumulation of
diffuse lymphoid tissue and lymphoid nodules (Kovtun et
al., 2003; Dyshlyuk and Orlova, 2017).There, under the
influence of antigens, a differentiation of lymphocytes
into effector cells takes place, which causes specific
immunity (Sapin and Etingen, 1987).

Structural features of the mucosa of the esophagus are
well-studied in hens (Dyshlyuk, 2011; 2014; 2016; 2017),
but not enough in the wild birds. The purpose of this
research was to study the structural features of the esoph-
ageal mucosa in long-eared owl and Eurasian jay.

Picture 1. Cranial part of the esophagus of the long-
eared owl: 1 — folds of the mucosa: 1a — esophage-
al glands; 16 —secondary folds; 2 — muscularis muco-
sae. Silver impregnation according to Keleman, x 63

Material and methods

Sample with, exception of the region of esophageal
tonsil, were obtained from 3 adult birds of each species.
They were studied by light microscopy using classical
methods of morphological research. The tissue samples
were fixed in 10% neutral buffered formalin and embed-
ded in paraffin blocks and finally the section were cut at
5-10 pm thickness using sliding microtome and stained
with hematoxylin and eosin, according to Van Gizon and
Weigert, and impregnated with silver nitrate according to
Kelemen (Kelemen, 1971; Horalskyi et al., 2005).

Results

The esophageal mucosa of birds consisted of four
layers: epithelium, lamina propria, muscularis mucosae,
and submucosa. The epithelium was stratified squamous
and better developed in the cranial part of the esophagus.
The lamina propria was represented by a loose connective
tissue with small amount of elastic fibers. In the long-
eared owl tightly located numerous small secretory
sections of the esophagus glands organised in 1-3, and in
branches of large folds up to 6 layers, were found
(Picture 1).

Picture 2. Cranial part of the esophagus of the Eurasian
jay: 1 —mucosa: 1a — epithelium; 16 — esophageal glands;

1B — diffuse lymphoid tissue; 2 — muscularis mucosae.
Silver impregnation according to Keleman, x 90
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Their short excretory ducts opened to the surface of
the mucosa. The muscularis mucosae was represented by
a smooth muscle tissue with bundles of cells directed
longitudinally and in some areas appeared to be absent.
The submucosa was well developed and, as well as lami-
na propria it was formed by a loose connective tissue with
a large number of elastic fibers. In the submucosa of the
Eurasian jay secretory departments of large, not tighly
located, esophageal ~mucous glands were found
(Picture 2).

The esophageal mucosa in this birds consisted of well-
developed folds, which were composed of all its layers.
Their number in the long-eared owl was 20-25, and in the
Eurasian jay — 5-9. The fold’s shape on the transverse
section was not the same: in long-eared owl it was finger-
shaped and leaf-shaped, but in Eurasian jay it was wedge-
shaped.

Table 1
The height of esophageal mucosa in studied birds, pm

Depending on the height, we divided folds into large,
medium and small. Some large folds in long-eared owl
branched into the secondary mucosal folds (Picture 1).
According to the table 1, the height of folds in cranial part
of the esophagus was larger than in caudal part. In both
parts of the esophagus in long-eared owl, height of large
and middle folds was greater than in Eurasian jay. The
height of small folds in Eurasian jay was greater than in
long-eared owl.

The width of folds of the esophageal mucosa in stud-
ied birds we measured in the area of their basis and top.
According to the data from the tables 2 and 3 in both parts
of the esophagus, the width at the base exceeded the
width at the top. In the Eurasian jay the width of base and
top of large, medium and small folds was greater than in
the long-eared owl.

. . Cranial part Caudal part
Species of birds large medium small large medium small
The long-eared 1613.04 + 1278.52 + 430.75 + 1567.22 + 1223.53 + 417.01 +
owl 26.53 31.50 33.16 39.79 69.63 28.18
The Eurasian 1521.39 + 1232,69 + 687.37 + 1498,48 + 1150.21 + 595.49 +
jay 59.69 63.01 33.16 54.71 48.08 33.32
Table 2
The width of folds of the esophageal mucosa in the area of their basis, pm
. . Cranial part Caudal part
Species of birds large medium small large medium small
The long-eared 407.84 + 339.11+ 238.29 + 430.75 + 343.66 + 247.45 +
owl 18.24 13.26 19.89 26.52 16.56 26.53
The  Eurasian 1168.54 + 829.43 + 591,14 + 1205.19 + 852.34 + 636.97 +
jay 82.89 18.24 23.21 76.26 33.16 36.47

3 = ity i -fj;ﬁr
Puc. 3. Caudal part of the esophagus of the Eurasian
jay: 1 —mucosa: la — epithelium; 16 — esophageal glands;
1B — secondary lymphoid nodule; 2 — muscularis muco-
sae. Hematoxylin and eosin, x 90.

The esophageal mucosa was poor on immune
formations. They were represented by single accumula-

tions of diffuse lymphoid tissue, and in Eurasian jay —
even by secondary lymphoid nodules (Picture 3).

Diffuse lymphoid tissue consisted of homogeneous
accumulations without visible rarefactions and condensa-
tions in the center. Reticular fibers connected among
themselves and created net in which cells of lymphoid
series are located. Accumulations of diffuse lymphoid
tissue were situated under the epithelium or invaginated
into it. As the result, it became spongy. This accumula-
tions were also located inside and near the esophageal
glands. Among glandular epithelial cells, there were cells
of lymphoid series.

In the Eurasian jay isolated secondary lymphoid nod-
ules were located between esophageal glands, which
were morphological markers of immunocompetence
(Picture 3). They had mainly round shape and light cen-
ter. This center was surrounded by tightly located lym-
phocytes, which created mantle zone. Reticular fibers in
central area of secondary lymphoid nodules were isolated
and rarefied, but on the periphery — circle-oriented and
took part in the formation of capsule.
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Table 3
The width of folds of the esophageal mucosa in the area of their top, pm
. . Cranial part Caudal part
Species of birds large medium small large medium small
The long-eared 307.03 + 261.20 + 164.97 + 311.61 + 270.36 + 187.88 +
owl 23.21 31.50 19.89 19.89 28.18 23.21
The  Eurasian 701.12 + 604.89 + 316.17 + 737.78 + 627.80 + 339.08 +
jay 76.26 19.89 23.19 49.74 29.84 26.51
Conclusions Dyshliuk, N.V., & Orlova A.V. (2017). Osoblyvosti

1. The esophageal mucosa in studied birds consisted
of well-developed folds, which were different in all its
layers. Their number in the long-eared owl was 20-25,
and in the Eurasian jay — 5-9. The shape of folds on the
transverse section was not the same: in the long-eared owl
it was finger-shaped and leaf-shaped, but in the Eurasian
jay it was wedge-shaped. Some large folds in the long-
eared owl branched into secondary mucosal folds.

2. The height of folds in cranial part of the esophagus
was greater than in caudal. But the indices of width, on
the contrary, — were larger in caudal part, than in cranial.

3. Esophageal glands in the long-cared owl were
small, tightly located in the mucosal lamina propria, but
in the Eurasian jay — they were large, not tightly located
and were located in the submucosa.

4. The esophageal mucosa was poor on immune
formations. They were represented by single accumula-
tions of diffuse lymphoid tissue, and in the Eurasian jay —
even by secondary lymphoid nodules.

Prospects for further research. Further researches
could be directed on studying the morphology of esopha-
gus in other species of wild birds.
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