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Abstract. Knowledge about the morphological features of the structure and functions 
of the digestive organs provides the basis for rational and effective use of feed, prevention 
and treatment of gastrointestinal diseases in poultry. In this regard, the study of the 
morphogenesis of the digestive system in birds and the mechanisms of their regulation is of 
great importance.

The object of the study was the glandular part of the stomach (proventriculus) in chickens 
of Shaver 579 strain. The material for macro- and microscopic examinations was selected 
from birds at age of 1, 30, 60, 90, 120, 150, 180, 210, 240, 270, and 300 days and 1, 2, and 3 
years; it was fixed in a 10% neutral formalin solution and embedded into paraffin according to 
conventional methods. For submicroscopic examinations, the material was selected from hens 
of this strain at age of 180 days. The structure of epitheliocytes in the superficial epithelium and 
secretory cells of the deep glands was studied in ultrathin sections. Digital indicators of research 
results were statistically processed by a personal computer using the Microsoft Excel program.

The glandular stomach in chickens is a direct extension of the esophagus and has the 
form of a thick-walled tube, the wall of which is formed by mucous, muscular, and serous 
membranes. The superficial epithelium of the mucosa is represented by cylindrical epithelial 
cells that are located within the basal membrane. They are linked to each other by different 
types of contacts and have a well-defined polar differentiation. The lobules of the deep glands 
are formed by cells with well-developed synthesizing organelles and secretory granules.

The morphogenesis of the glandular part of the stomach in chickens according to age 
aspect is manifested by changes in morphometric parameters of the thickness and the area 
of the membranes of its wall. The wall thickness increases (between the folds 4223.23 ± 
189.25 and in the area of the folds 5561.32 ± 45.01 μm) unevenly in chickens up to the age 
of 240 days. The most developed membrane of the wall of the glandular stomach is the 
mucosa. Its area increases (by 82.14 ± 0.56%) in chickens up to the age of 180 days, and 
the area of muscular and serous membranes decreases (by 15.54 ± 0.65 and 2.32 ± 0.33%, 
respectively). In older birds, the thickness of the wall and the area of the membranes of the 
glandular stomach do not change significantly.
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Introduction

Poultry farming in Ukraine is the 
most efficient branch of animal husband-
ry, which provides opportunities for a 
short time to significantly increase the 
production of high-calorie dietary prod-
ucts – meat and eggs in order to provide 
the population with physiologically nec-
essary nutrition. This is facilitated by 
climatic conditions and developed grain 
farming (Seliverstova, 2018). Knowl-
edge of the structural and morphological 
features of the structure and functions of 
the digestive system form the basis for 
rational and effective use of feed, pre-
vention and treatment of gastrointestinal 
diseases in poultry. In this regard, the 
study of the morphogenesis of the avian 
digestive system and the mechanisms of 
their regulation is of great importance.

Analysis of recent researches  
and publications

Birds capture with their beak and 
swallow unchewed feed (due to the ab-
sence of teeth), which from the esopha-
gus enters directly into the glandular part 
of the stomach (Khomych et al., 2020). 
The latter is not clearly separated from 
the esophagus and differs only in thicker 
walls and a large number of glands that 
secrete digestive enzymes. The size and 
shape of the glandular part of the stom-
ach depend on the amount and size of 
feed objects (trophic specialization) that 
are coming from the environment. De-
pending on the bird species, it can be 
spindle-shaped, barrel-shaped, or trun-
cated cone-shaped (Kharchenko, 2014).

A typical feature for the mucosa in 
the glandular part of the avian stomach 
is the folding and the presence of super-
ficial and deep glands. The superficial 
glands are simple tubular, located in the 

lamina propria of the mucosa, and the 
deep glands – in the submucosa. The 
deep glands form lobes with a central 
cavity, into which numerous secretory 
departments open (Nasrin et al., 2012; 
Abumandour, 2013; Naletova, 2013). In 
grain-eating, herbivorous, and omnivo-
rous birds, these glands are multilobed 
with a complexly branched system of 
ducts, and in carnivorous and insectivo-
rous birds, they are unilobed. The deep 
glands produce gastric juice, under the 
influence of which the chemical process-
ing of feed occurs. The optimal environ-
ment in the glandular part of the stomach 
is provided by hydrochloric acid, which 
simultaneously causes the transition of 
inactive pepsinogen to active pepsin. 
There is a species difference in proteo-
lytic activity and acidity of the juice in 
birds. The gastric juice in chickens and 
turkeys has the greatest digestive power 
and acidity, and the least – geese (Nale-
tova, 2013).

Many scientific works are devoted 
to the glandular part of the stomach in 
birds, including chickens (Ahmed et al., 
2011; Dahekar et al., 2014; Demirbag et 
al., 2015) but some inaccuracies remain 
in the morphogenesis of the gastric gland 
wall during the postnatal period of onto-
genesis.

The purpose of the study is to deter-
mine the morphological features and to 
establish the morphometric indicators of 
the growth of the glandular part of the 
chicken stomach in the age aspect.

Materials and methods                            
of research

Macroscopic, microscopic, and sub-
microscopic methods of morphological 
research were used in the study. All in-
terventions and euthanasia of birds were 
performed by acute exsanguination after 
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ether anesthesia in compliance with the 
requirements of the European Conven-
tion for the Protection of Vertebrate An-
imals Used for Experimental and Other 
Scientific Purposes (Strasbourg, 1986), 
the First National Congress on Bioethics 
(Kyiv, 2001), and the Law of Ukraine On 
Protection of Animals from Brutal Treat-
ment (2006).

The material for macro- and micro-
scopic examinations (glandular part of 
the stomach) was selected from chick-
ens of egg-laying cross Shaver 579 at 
age of 1, 30, 60, 90, 120, 150, 180, 210, 
240, 270, and 300 days and 1, 2 and 3 
years. The birds were clinically healthy 
and showed no signs of disease. The 
research was conducted in the Scientif-
ic Laboratory of Immunomorphology 
of the Academician V. G. Kasyanenko 
Department of Anatomy, Histology and 
Pathomorphology, the National Univer-
sity of Life and Environmental Sciences 
of Ukraine. The selected material was 
labeled and fixed in a 10% aqueous solu-
tion of neutral formalin. After fixation, 
the material was washed in running wa-
ter, dehydrated in alcohols of increasing 
concentration, compacted, and embed-
ded into paraffin according to conven-
tional methods. The paraffin-embedded 
material was placed on wooden blocks, 
and histological sections 5–10 μm thick 
were made by the MPS-2 sled micro-
tome. Sections were stained with Carac-
ci’s hematoxylin and eosin, according 
to the Weigert and Van Gieson methods 
(Goralskyi et al., 2005). The area of the 
membranes of the glandular part of the 
stomach was determined by the method 
of “point counting” using an MBS-2 
binocular microscope and a measuring 
grid, which is included in its kit. The 
wall thickness was measured using an 
MBI-2 microscope and an MOV-1-15x 
eyepiece micrometer. The results of the 

studies were recorded in protocols and 
their figures were statistically processed 
using a personal computer by Microsoft 
Excel (Plokhinskyi, 1970; Goralskyi et 
al., 2005). The material for the illustra-
tions was photographed using an Olym-
pus microscope with a Nikon Coolpix 
S3100 camera.

The submicroscopic examination 
was performed to study the superficial 
epithelial cells and secretory cells of the 
deep glands of the glandular part of the 
stomach in 180-day-old chickens. The 
studies were performed in the Labora-
tory of Electron Microscopy of the Bo-
gomolets National Medical University. 
The material was selected no later than 
5 minutes after bird slaughter (Vlasov 
et al., 2011). The glandular part of the 
stomach was cut into pieces 1.5 mm3 

in size, fixed in 2.5% glutaraldehyde 
for 1 hour at a temperature of +40 °C, 
washed with 0.1 M Na-cocadylate buf-
fer, and fixed again in 2% osmic acid 
solution. Then the pieces were dehy-
drated in ethanol of increasing concen-
tration and acetone and poured into an 
Epon-Araldite mixture according to 
conventional methods. The samples 
were placed in capsules and filled with 
a mixture of epoxy resins (epon and ar-
aldite), which were polymerized for 24 
hours at a temperature of +37 °C and 24 
hours at a temperature of +60 °C. Ultra-
thin 50–90 nm sections were obtained 
on an LKB-III B ultramicrotome using 
disposable glass knives. Substrate films 
(collodion) were applied to the sections 
and transferred to support grids, con-
trasted with solutions of uranyl acetate 
and lead citrate, and examined under 
an electron transmission microscope 
(SELMI PEM-125K). Morphological 
subjects were photographed with a cam-
era mounted in an electron microscope 
on black and white film and analyzed.
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Results of the research and their 
discussion

Studies have confirmed that the glan-
dular part of the stomach in chickens is 
a direct extension of the esophagus and 
occupies a position close to the middle 
sagittal plane (Langlois, 2019). It has the 
appearance of a thick-walled tube, which 
consists of the apex, the body, and the in-
termediate zone (isthmus), by which it is 
connected to the muscular part. The apex 
lies between the thoracic air sacs and the 
body lies between the lobes of the liver. 
The right surface of the glandular part of 
the stomach borders on the spleen and il-
eum, and the left – with the cecum. On 
the surface of the mucosa, the conical 
papillae limited by folds are visible. At 
their tops, the ducts of the deep glands of 
the stomach open.

In one-day-old chickens, the gener-
al plan of the microscopic structure of 
the glandular part of the stomach is the 
same as in adult birds. Its wall is formed 
by mucous, muscular, and serous mem-
branes. The mucosa forms low longitu-
dinal folds, which straighten when filled 
with feed and are represented by the ep-
ithelium, lamina propria, muscularis ex-
terna, and submucosa. The data of other 
researchers (Hassouna, 2001; Aksoy & 
Cinar, 2009; Akter et al., 2018) have been 
confirmed that the superficial epitheli-
um is simple cylindrical glandular. It is 
formed by a single layer of epitheliocytes 
that lies on the basal membrane. These 
cells have a cylindrical shape, their height 
significantly exceeds the width (Fig. 1). 
Some of them reproduce by mitosis.

Epitheliocytes produce a mucous se-
cret that covers the inner surface of the 
glandular part of the stomach. They are 
tightly arranged and connected by dif-
ferent types of contacts: simple, tight, 
interdigital, and desmosomes. In epithe-

liocytes, two poles are clearly expressed 
– apical (directed to the external envi-
ronment) and basal (located on a basal 
membrane). The microvilli are visible 
on their apical pole. However, in epithe-
liocytes, which are overflowing with the 
secrets, the microvilli are solitary and 
the apical surface of these cells is almost 
smooth. The nucleus is single, located 
in the area of the basal pole, and has a 
predominantly rounded shape. It has 
one nucleolus; heterochromatin is main-
ly locally fixed to the nucleolemma and 
scattered in places in the nucleoplasm. 
The cytoplasm of epitheliocytes has me-
dium electron density. Near the nucleus, 
the tubules of the granular and agranu-
lar endoplasmic reticulum, ribosomes, 
and their clusters, the polyribosomes, 
are clearly expressed. Mitochondria are 
mainly concentrated in the middle part 
of the cytoplasm and near the apical 
pole. They are oval, rod-shaped, round, 
spindle-shaped with a matrix of medi-
um electron density. Above the nucleus, 
there is a peculiar round or oval zone, the 

Морфогенез стінки залозистої частини шлунку курей у постнатальному періоді...

Fig. 1. The superficial epithelial 
cell of the mucosa of the glandular 
part of the stomach in a 180-day-
old chicken. Electronogram: 1 – 

nucleus; 2 – cytoplasm; 3 – secretory 
granules. ×7000
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contours of which are limited by mito-
chondria. There are noticeable elements 
of the Golgi complex, among which cis-
terns located among vacuoles and vesi-
cles predominate. In the middle part of 
the cytoplasm of epitheliocytes, there are 
many secretory inclusions in the form of 
round, elongated-oval, spindle-shaped 
granules with different electron densi-
ties. They are located freely. Secretory 
granules are bounded by a membrane. 
Some of them, many of which are in the 
area of the apical pole, merge with each 
other or connect with the cell membrane. 
They released the secrets into the lumen 
of a stomach. In areas of the cytoplasm, 
which has no secretory inclusions, single 
tonofibrils are well visible, which inter-
twine with each other and rarely form 
bundles.

The lamina propria of the mucosa is 
formed by the loose fibrous connective 
tissue. It contains blood vessels and nu-
merous superficial tubular glands, the 
ducts of which open on the surface of the 
mucosa (Fig. 2, 3). Mucus is found in the 
glands. Due to the numerous glands that 

are located vertically to the surface of the 
mucosa, its relief has a peculiar appear-
ance on histopreparations. It seems that 
the epithelium and lamina propria form 
papillae. The muscularis externa of the 
mucosa is an extension of the muscularis 
externa of the esophagus and is formed 
by smooth muscle tissue. It is not always 
well expressed, has an intermittent ap-
pearance. Its bundles of smooth muscle 
cells do not have a clear orientation.

The thickest layer of the muco-
sa is the submucosa, which is formed 
by the loose fibrous connective tissue 
with blood vessels and nerves. It con-
tains complex (deep) glands, which are 
grouped into lobes. They correspond to 
the mammalian stomach glands (Matsu-
moto & Hashimoto, 2000). The particles 
of the deep glands are mostly polygonal, 
rarely rounded and are located in several 
layers (Fig. 4). Their typical feature is a 
complex system of excretory ducts. Each 
lobe has a collecting cavity into which 
the ducts of individual glands open. The 
collecting cavity is covered with a sim-
ple glandular epithelium, which in some 

Fig. 3. Superficial tubular glands in 
the lamina propria of the mucosa of 

the glandular part of the stomach in a 
90-day-old chicken. Histopreparation: 

1 – lamina propria; 2 – superficial 
tubular glands; 3 – lobules of the deep 
gland. Staining with hematoxylin and 

eosin, ×63

Fig. 2. The blood vessel in the 
lamina propria of the mucosa 

of the glandular part of the 
stomach in a 90-day-old chicken. 

Histopreparation: 1 – lamina 
propria; 2 – blood vessel; 3 – lobules 
of deep glands. Weigert staining, ×90 
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lobes passes into the epithelial layer of 
the mucosa. The glands in the lobes are 
tightly adjacent to each other, and are 
located radially around the collecting 
cavity. From the latter originates the 
common excretory duct, which opens on 
the surface of mucosal elevation. These 
elevations are visible macroscopically 

and are called glandular sacs, or papillae. 
In the intermediate zone of the glandular 
part of the stomach, the deep glands are 
absent, the submucosa thins. In the lam-
ina propria of the mucosa of this zone, 
the glands inherent in the muscular part 
of the stomach appear, the secretion of 
which forms a thin cuticle, as a result of 
which the color of the mucosa becomes 
yellowish (Naletova, 2013).

Submicroscopic studies have shown 
that the lobules of the deep glands of the 
submucosa are formed by glandular cells 
(glandulocytes) with light and dark cy-
toplasm (Fig. 5, 6). Glandular cells have 
a single nucleus, in which chromatin 
clumps are well expressed. Synthesizing 
organelles, such as the granular endoplas-
mic reticulum, ribosomes, and the Gol-
gi complex, are well developed among 
general-purpose organelles. Numerous 
mitochondria with a significant number 
of densely spaced cristae and numerous 
secretory granules are also visible in the 
cytoplasm. The secretory granules have 
a rounded shape, different sizes, and dif-

Fig. 4. The lobules of the deep 
glands of the glandular part of the 
stomach in a 30-day-old chicken. 

Histopreparation: 1 – lamina propria 
of the mucosa; 2 – lobules of deep 
glands. Van Gieson's staining, ×63

Fig. 5. The cellular composition 
of the submucosal lobule of the 

glandular part of the stomach in a 
180-day-old chicken. Electronogram: 
1 – lumen of the gland; 2 – glandular 

cells; 3 – plasma cell. ×3000 

Fig. 6. The deep gland cell of the 
glandular part of the stomach in a 

180-day-old chicken. Electronogram: 
1 – nucleus; 2 – cytoplasm;                          

3 – secretory granules. ×8000
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ferent color intensities (black, gray, and 
gray with black areas).

According to some authors, glan-du-
locytes combine the secretion of pepsino-
gen and hydrochloric acid (in birds, in 
contrast to mammals, these glands are not 
differentiated into major and parietal), 
which gave rise to calling them oxynto-
peptic. Moreover, the synthesis of hydro-
chloric acid occurs in the apical pole of 
the glandular cell, and pepsinogen – in 
the basal (Mabelebele et al., 2014; Zhang 
et al., 2016). In the layers of the loose 
fibrous connective tissue that surrounds 
the lobules of the deep glands, there are 
well-defined blood vessels, including 
capillaries (Fig. 7).

The muscular membrane of the glan-
dular part of the stomach is formed by 
smooth muscle tissue and is divided into 
three layers: inner and outer longitudinal 
and middle circular, of which the best 
developed is middle layer, and the least 
– the outer longitudinal layer (Fig. 8). 
According to some researchers, this 

membrane in birds is two-layered: the 
inner longitudinal and outer – circular 
(Catroxo et al., 1997; Sayrafi & Aghago-
lzadeh, 2020), or vice versa inner circu-
lar and outer – longitudinal (Jeurissen et 
al., 1989; Kadhim et al., 2011). The ser-
osa consists of loose fibrous connective 
tissue with blood vessels and nerve bun-
dles, which is covered with mesothelium 
(simple squamous epithelium).

According to Naletova (2013), the 
muscularis externa of the mucosa of 
the intermediate zone connects with the 
muscular membrane and together they 
form an annular sphincter, which regu-
lates the flow of feed into the muscular 
part of the stomach.

Morphogenesis of the glandular part 
of the stomach in chickens in the age as-
pect is manifested by changes in morpho-
metric parameters of the thickness and 
the area of the membranes of its wall. In -
dicators of wall thickness between folds 
and in the area of mucosal folds increase 
from 1-day-old to 240-day-old (Table 1). 

Fig. 7. Blood capillary in the 
submucosa of the glandular part 
of the stomach in a 180-day-old 

chicken. Electronogram: 
1 – erythrocyte in the lumen of the 

capillary; 2 – endotheliocytes; 
3 – pericyte. × 8000

Fig. 8. The muscular membrane 
of the glandular part of the 

stomach in a 120-day-old chicken. 
Histopreparation: 1 – muscular 

membrane: 1a – inner longitudinal 
layer, 1b – middle – circular layer, 1c 
– outer longitudinal layer; 2 – lobule 
of the deep gland; 3 – serosa. Weigert 

staining, ×90
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Thus, in one-day-old birds, this indicator 
between the folds of the mucosa is 
1295.32 ± 37.27 μm and in the area of 
their folds –1604.89 ± 46.29 μm, and 
in 240-day-old – 4223.23 ± 189.25 and 
5561.32 ± 45.01 μm, respectively. That 
is, during this period, the wall thickness 
between the folds increases by 226.04% 
and in the area of folds – by 246.52%. 
The most intense wall thickness of the 
glandular part of the stomach increases in 
chickens from 1 to 30 days of age (92.69 
and 107.11%, respectively). In chickens 
aged 270 days and older, this figure 
between the folds and in the area of the 
folds of the mucosa is almost unchanged 

and ranges from 4201.24 ± 194.76 to 
4219.56 ± 139.64 μm between the folds 
and from 5502.66 ± 90.95 to 5531.99 ± 
56.95 μm in the area of folds.

The most developed membrane 
of the wall of the glandular part of the 
stomach, as noted above, is the mucosa 
(Table 2). Its area grows from the daily 
age (79.60  ± 0.90%) to the age of 180 
days (82.14 ± 0.56%) by 3.19%. This 
indicator increases most intensively 
in chickens aged from one to 30 days 
(by 1.23%). In birds aged 210 days – 3 
years, the area of the mucosa is almost 
unchanged and varies between 81.04 ± 
0.47 and 82.01 ± 0.51%.

Морфогенез стінки залозистої частини шлунку курей у постнатальному періоді...

1. The wall thickness in the glandular part of the stomach in chickens 
(M ± m, μm)

Age of chickens 
Thickness

between the folds 
of the mucosa

in the area of the folds 
of the mucosa

1 day 1295.32 ± 37.27 1604.89 ± 46.29

30 days 2495.93 ± 197.45*** 3323.84 ± 134.67***

60 days 3192.47 ± 148.37** 4124.25 ± 154.08**

90 days 3583.51 ± 92.44* 4536.67 ± 54.78*

120 days 3733.21 ± 101.58 4613.05 ± 102.72

150 days 3965.39 ± 162.07 5092.68 ± 108.42**

180 days 4127.30 ± 186.61 5156.84 ± 146.09

210 days 4218.95 ± 135.82 5553.99 ± 41.09

240 days 4223.23 ± 189.25 5561.32 ± 45.01

270 days 4219.56 ± 139.64 5531.99 ± 56.95

300 days 4212.23 ± 122.18 5509.10 ± 178.22

1 year 4204.90 ± 189.25 5502.66 ± 90.95

2 years 4201.24 ± 194.76 5506.33 ± 90.03

3 years 4208.57 ± 127.69 5524.62 ± 159.85

Note: * P < 0.05; ** P < 0.01; *** P < 0.001 compared with the indicator in previous group.
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The area of muscular and serous 
membranes, on the contrary, decreases 
in birds aged from one (17.07 ± 0.70 
and 3.33 ± 0.22%) to 180 days (15.54 
± 0.65 and 2.32 ± 0.33%) by 8.96 and 
30.33%. A particularly sharp decrease in 
the area of the muscular membrane was 
registered in chickens from one to 30 
days (by 4.86%), and serosa – from 30 to 
60 days (by 11.01%). In birds aged 210 
days – 3 years, the area of the muscular 
membrane varies between 15.55 ± 0.46 
and 16.71 ± 0.54%. The area of the 
serosa in 210-day-old birds and older 
does not change and varies between 2.08 
± 0.46 and 2.50 ± 0.66%.

As noted above, lobules of deep 
glands are located in the submucosa of 
the glandular part of the stomach. Their 
number increases from one day of age 

(22.40 ± 0.46) to 120 days (36.70 ± 0.76) 
by 63.84% (Table 3).

The most intense number of lobules 
of the deep glands increases in chickens 
from 30 to 60 days of age (by 20.96%). 
In 150-day-old chickens and older, the 
number of lobules practically does not 
change and varies between 34.80 ± 0.58 
and 36.10 ± 0.71. The diameter of the 
lobules of the deep glands increases in 
chickens from the one-day (789.49 ± 
31.30 μm) to 240-day (2990.41 ± 68.96 
μm) age by 278.78%. This indicator in-
creases most intensively in birds aged 
from 30 to 60 days – by 58.40%. In 
270-day-old birds and older, the diam-
eter of the lobules of the deep glands 
remains almost unchanged and ranges 
from 2921.01 ± 103.84 to 2945.89 ± 
135.20 μm.

2. The area of the mucous, muscular, and serous membranes of the glandular 
part of the stomach in chickens (M ± m, %)

Age of chickens Mucous membrane Muscular membrane Serous membrane

1 day 79.60 ± 0.90 17.07 ± 0.70 3.33 ± 0.22

30 days 80.58 ± 0.21 16.24 ± 0.36 3.18 ± 0.30

60 days 80.97 ± 0.84 16.20 ± 0.95 2.83 ± 0.45

90 days 81.38 ± 0.57 16.15 ± 0.59 2.47 ± 0.31

120 days 81.45 ± 0.43 16.09 ± 0.65 2.46 ± 0.32

150 days 81.48 ± 0.38 16.03 ± 0.43 2.49 ± 0.46

180 days 82.14 ± 0.56 15.54 ± 0.65 2.32 ± 0.33

210 days 82.01 ± 0.51 15.55 ± 0.46 2.44 ± 0.47

240 days 81.08 ± 0.36 16.46 ± 0.71 2.46 ± 0.38

270 days 81.27 ± 0.76 16.50 ± 0.76 2.23 ± 0.79

300 days 81.15 ± 0.31 16.35 ± 0.95 2.50 ± 0.66

1 year 81.27 ± 0.12 16.65 ± 0.58 2.08 ± 0.46

2 years 81.05 ± 0.38 16.71 ± 0.54 2.24 ± 0.70

3 years 81.04 ± 0.47 16.51 ± 0.59 2.45 ± 0.51
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Conclusions and future                         
perspectives

The glandular part of the stomach in 
chickens has the form of a thick-walled 
tube, in which the mucosa is best devel-
oped. The superficial epithelium of this 
membrane is represented by cylindri-
cal epithelial cells that lie on the basal 
membrane. They are interconnected by 
different types of contacts and have a 
well-defined polar differentiation. The 
lobules of the deep glands of the muco-
sa are formed by cells with well-devel-
oped synthesizing organelles and secre-
tory granules.

Morphogenesis of the glandular 
part of the stomach in chickens in the 
age aspect is manifested by changes in 
morphometric parameters of the thick-

ness and the area of the membranes of 
its wall. The wall thickness increases in 
chickens up to 240 days of age, the area 
of the mucosa – up to 180 days, while 
the muscular and serous membranes de-
crease. In older birds, the thickness of 
the wall and the area of the esophageal 
membranes do not change significantly.

Further research should focus on the 
microstructure of the muscular part of the 
stomach in chickens in the age aspect.
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Анотація. Знання морфологічних особливостей будови і функцій органів травлення 

створюють основу раціонального та ефективного використання кормів, профілактики 
та лікування шлунково-кишкових захворювань свійської птиці. У зв’язку з цим, великого 
значення набуває вивчення морфогенезу травної системи птахів та механізмів їхньої 
регуляції. 

Об’єктом дослідження була залозиста частина шлунку (proventriculus) курей кросу 
Шевер 579. Для макро- і мікроскопічних досліджень матеріал відібрали від птиці віком 
1, 30, 60, 90, 120, 150, 180, 210, 240, 270 і 300 діб та 1, 2 і 3 роки, який фіксували в 10% 
розчині нейтрального формаліну й заливали в парафін відповідно до загальноприйнятої 
методики. Для субмікроскопічних досліджень матеріал відібрали від курей цього ж кросу 
віком 180 діб. На ультратонких зрізах вивчали будову епітеліоцитів поверхневого епітелію 
й секреторних клітин глибоких залоз. Цифрові показники результатів досліджень 
обробляли статистично за допомогою персонального комп’ютера з використанням 
програми Microsoft Excel.

Залозиста частина шлунку курей є безпосереднім продовженням стравоходу й має 
вигляд товстостінної трубки, яка утворена слизовою, м’язовою й серозною оболонками. 
Поверхневий епітелій слизової оболонки представлений епітеліоцитами циліндричної 
форми, які лежать на базальній мембрані. Вони з’єднані між собою різними типами 
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контактів і мають добре виражену полярну диференціацію. Часточки глибоких залоз 
утворені клітинами із добре розвиненими синтезуючими органелами та секреторними 
гранулами.

Морфогенез залозистої частини шлунку курей у віковому аспекті проявляється 
змінами морфометричних показників товщини і площі оболонок її стінки. Товщина стінки 
нерівномірно збільшується до 240-добового віку курей (між складками 4223,23 ± 189,25 і в 
ділянці складок 5561,32 ± 45,01 мкм). Найбільш розвиненою оболонкою стінки залозистої 
частини шлунку є слизова. Її площа збільшується (на 82,14 ± 0,56%) до 180-добового віку 
курей, а м’язової й серозної оболонок зменшується (відповідно на 15,54 ± 0,65 і 2,32 ± 0,33%). 
У птиці старшого віку показники товщини стінки і площі оболонок залозистої частини 
шлунку суттєво не змінюються. 

Ключові слова: кури, шлунок, морфометричні показники, слизова оболонка, м’язова 
оболонка, серозна оболонка


