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Abstract 
 
The parameters and dynamics of the development of Meckel's diverticulum in large gray geese aged one day to 5 years 
were determined. The changes in the length, cross-sectional area and wall area of the Meckel's diverticulum indicate 
that its growth stops by 3 months of age. The age-related morphofunctional indicators of lymphoid tissue formation in 
the wall of Meckel's diverticulum were determined. Diffuse lymphoid tissue is predominant in the composition of 
lymphoid tissue. Full morphofunctional maturity of the lymphoid tissue with the development of four levels of its 
structural organization is observed at the age of 21 days in geese. The lymphoid tissue in the wall of Meckel's 
diverticulum reaches its maximum development by the age of 3 months, which must be taken into account when raising 
large gray geese and conducting experimental studies.  
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INTRODUCTION 
 
The lymphoid tissue of the mucous membranes 
makes up more than half of the body's 
lymphoid tissue, forming their unified immune 
system (Schuh, 2020; Junior et al., 2018; Kang 
et al., 2014; Cesta, 2006; Ciriaco et al., 2003; 
Jeurissen et al., 1994; Kendall, 1980). The 
lymphoid tissue of the mucous membrane of 
the digestive tube contains the largest pool of 
immunocompetent cells: up to 80% of B-
lymphocytes, macrophages, antigen-stimulated 
T-helpers, plasma cells. The formation of 
immunoglobulin molecules in mucous 
membranes occurs on the surface of 
epitheliocytes, where they provide local 
antibacterial and antiviral protection (Meek et 
al., 2022; Rehfeld et al., 2017; Day & Schultz, 
2014; Rehfeld et al., 2013; Korver, 2006; 
Friedman et al., 2003). In lymphoid formations 
of the digestive tube of birds, lymphoid tissue 
can be located diffusely, forming clusters in the 
form of lymphoid nodules, tonsils, Peyer's 
patches, Meckel's diverticulum - lymphoid 
diverticulum of the jejunum (Khomich et al., 
2020; Makhotina et al., 2020; Kushch et al., 
2019; Dishluk & Orlova, 2017; Al-Juboury et 
al., 2016; Kaspers & Göbel, 2016; Kharchenko 
& Lykova, 2013; Brandtzaeg et al., 2008; 
Besoluk et al., 2002; Jeurissen et al., 1989). 

In 1809, Johann-Friedrich Meckel Jr. (Meckel 
J.F., 1781-1833) first described the embryonic 
yolk duct in humans, named Meckel's 
diverticulum in his honor (Meckel 
diverticulum) (Ibrahim & Mohamed, 2023; 
Kafshgari et al., 2023; Farrell & Zimmerman, 
2020; Lindeman & Søreide, 2020; Hamilton & 
Arnason, 2015; Farah et al., 2015; Opitz et al., 
2006). 
The first reports on the origin, structure and 
functional significance of Meckel's 
diverticulum, published in 1984, laid the 
foundation for its morphological studies in 
birds (Olah & Glick, 1984; Olah et al., 1984). 
Features of the morphogenesis of Meckel's 
diverticulum in the postembryonic period of 
ontogeny have been studied only in chickens 
and ducks (Mazurkevych & Khomych, 2017; 
Khomych & Mazurkevych, 2015; 
Mazurkevych, 2013a; Mazurkevych, 2013b; 
Mazurkevych, 2012; Jamroz et al., 2004; 
Kalynovska, 2004; Bar-Shira et al., 2003; 
Friedman et al., 2003; Besoluk et al., 2002; 
Jeurissen et al., 1994; Jeurissen et al., 1989; 
Olah et al., 1984; Olah & Glick, 1984). In this 
regard, the features of the development of 
Meckel's diverticulum in geese, its lymphoid 
tissue and the levels of its structural 
organization require in-depth study. 
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MATERIALS AND METHODS 
 
The material for the study was Meckel's 
diverticulum from clinically healthy large gray 
geese 1-, 3-, 7-, 14-, 21-day-old, 1-, 2-, 3-, 6-, 
8-month-old and 1-, 2- , 3- and 5-year-old (n = 
5). The material was fixed in 8% aqueous 
neutral formalin and embedded in paraffin. 
Serial sections 7-8 µm thick were stained with 
H&E, aniline-blau-orange according to 
Mallory, Kelemen, Brachet. The total 
population of endocrinocytes was detected by 
the Grimelius method. Enterochromaffin EC 
cells were identified by the Masson-Gamperl 
method modified by I. Singh. Lymphoid cells 
were determined on Pappenheim-stained 
imprint preparations (Horalskyi et al., 2019). 
The cross-sectional area of Meckel's 
diverticulum, its walls, membranes, crypts, and 
lymphoid formations was defined using a 
Jenamed-2 light microscope. Image Tools 3.6 
software was used to determine the 
morphometric parameters of the microstructure 
of Meckel's diverticulum. Endocrinocytes were 
counted using an eyepiece grid, in terms of 1 
mm2 of the mucous membrane. Obtained 
digital indicators were processed using one-
way ANOVA and Student's t-test. The data 
obtained in the tables are presented as a 
standard deviation. The reliability of the 
difference in indicators was determined by the 
reliability criterion (td) and Student's tables. 
The experiment was conducted in accordance 
with generally accepted principles of humane 
treatment of animals (Law of Ukraine "On the 
Protection of Animals from Cruelty 
Treatment", No. 3447-IV as of 21.02.2006, 
Kyiv; European Convention for the Protection 
of Vertebrate Animals Used for Experimental 
and Other Scientific Purposes, Strasbourg, 
1986). The work was done at the Department 
of Normal and Pathological Morphology of the 
State Biotechnological University (Kharkiv, 
Ukraine). 
 
RESULTS AND DISCUSSIONS 
 
Resulting from the conducted study, it was 
established that Meckel's diverticulum (MD) in 
geese in embryogenesis is a derivative of the 
yolk stalk. In the postembryonic period of 
ontogenesis, MD is a permanent peripheral 

organ of the immune system, has a conical 
shape, and is tubular in structure. It is located 
on the antimesenteric surface of the loop of the 
jejunum, its apex is directed caudo-ventrally, 
and its base communicates with the lumen of 
the jejunum (Figure 1). 
 

 
Figure 1. Loop of jejunum with Meckel's diverticulum of 

a 14-day-old gosling (macropreparation): 1 - Meckel's 
diverticulum; 2 - the rest of the yolk; 3 - jejunal loop 

 
The length of the segments of the small 
intestine before and after the MD in geese of all 
the studied age groups is stable at an average 
ratio of 0.59: 0.41 cm. The length of the MD 
from a day- to 2-month-old geese increases in 
direct proportion to body weight, the total 
length of the intestine and, especially, the thin 
section. In the first three months of a bird's life, 
the length of the MD increases by 3.1 times 
(17.50 ± 3.50 mm). In 6-month-old geese its 
length decreases to 13.25 ± 1.55 mm, and from 
the age of 8 months to 5 years it is in the range 
of 13.67 ± 0.33 - 12.67 ± 0.33 mm. 
The area of the transverse section of the MD by 
the age of 3 months increases by 34 times 
(13.84 ± 0.90 mm2), and the area of the wall of 
the MD increases by 36 times, reaching a 
maximum value (12.63 ± 0.82 mm2). From the 
age of 3 months to 3 years, the cross-sectional 
area of the MD decreases by 1.5 times (9.36 ± 
0.30 mm2), and up to 5 years of age - by 1.7 
times (7.97 ± 0.12 mm2). The wall area of the 
MD of geese up to 3 years of age decreases by 
1.4 times (8.92 ± 0.23 mm2), and up to 5 years 
of age by 1.8 times (6.84 ± 0.13 mm2), which 
indicates a direct correlative dependence in the 
development of the compared MD structures. 
An increase in the area of transverse sections of 
the MD and its wall up to 3 months of age 



177

occurs due to a more intensive development of 
the mucosa, the formation of cellular structures 
of the epithelial layer in it, its own plate and 
submucosa, as well as the formation of folds 
and crypts that increase the total area of the 
mucosa, through which the immune system 
controls the antigens that fall on its surface 
(Schuh, 2020; Day & Schultz, 2014; Koutsos & 
Klasing, 2014; Casteleyn et al., 2010; Friedman 
et al., 2003; Jamroz et al., 2004; Besoluk et al., 
2002; Jeurissen et al., 1989). The absolute area 
of the mucous membrane of the MD by the age 
of 3 months increases by 65 times (11.63 ± 
0.73 mm2), and the relative area reaches a 
maximum value of 92.08%. From 6 months to 
5 years of age, the absolute area of the mucous 
membrane decreases to 5.55 ± 0.27 mm2. The 
relative area of the mucous membrane of the 
MD of 5-year-old geese decreases, but remains 
at a fairly high level of 81.14%. 
With age, structural reorganization of the 
mucous membrane of the MD occurs. Up to 3 
days of age, the epithelial layer is represented 
by a single-layer prismatic border. It defines 
prismatic cells with a border, goblet, endocrine 
and cambial cells with mitotic figures. The 
number of goblet cells in the epithelial layer 
prevails in 21-day-old geese and persists up to 
2 years of age. The secretion of goblet cells of 
the epithelium act as a protective barrier, it 
constantly renews the coating of the mucous 
membranes, promotes the transport of secretory 
immunoglobulin to its surface, providing the 
first line of immune defense (Kushch et al., 
2020; Yu et al., 2020; Ross & Pawlina, 2015; 
Day & Schultz, 2014; Besoluk et al., 2002; 
Sharma, 1991). 
In 21-day-old geese, in the total population of 
endocrinocytes of the epithelial layer, the 
number of EC cells has a maximum value of 
97.66%. From one month to 2 years of age, it is 
84.81% and 83.60%, respectively, and in 3-5-
year-olds it is 43.40 and 33.73%. Based on the 
fact that the biologically active substances of 
EC cells are involved in the regulation of the 
processes of proliferation, growth, and 
differentiation of cells in tissues, these 
processes are reduced in the MD of geese of 
older age groups (Kushch et al., 2019; Koutsos 
& Klasing, 2014; Bar-Shira et al., 2003). 
In geese up to 3 months of age, branched folds 
predominate in the MD mucosa, which is 

associated with the process of crypt formation. 
Thus, in 21-day-old geese, compared with 1-
day-old geese, the area of crypts increases by 
11 times, and in 2-month-old geese - by 17.9 
times. From the age of 6 months, the folds of 
the mucous membrane acquire a columnar and 
triangular shape. The area of crypts in 6-month-
old geese, compared to 3-month-old ones, 
decreases by 1.7 times. At the same time, 
individual crypts are expanded, their wall is 
lined with squamous epithelium, they are filled 
with a thickened oxyphilic secret, which 
contains lymphocytes, eosinophils and cellular 
detritus. In geese from 1 to 5 years of age, the 
crypts are solitary, their lumen is narrowed, and 
some take the form of cysts. All this leads to a 
decrease in the source of regeneration of the 
integumentary epithelium and the total area of 
the mucous membrane (Doneley, 2016; 
Samour, 2015; Bar-Shira et al., 2003; Besoluk 
et al., 2002). 
The epithelium of the folds and crypts of the 
mucous membrane of the MD of geese in the 
postnatal period of ontogenesis is unevenly 
infiltrated with lymphocytes. They interact with 
antigens, performing the function of the first 
protective barrier, which is typical for 
lymphoid formations associated with mucous 
membranes (Junior et al., 2018; Davison, 2014; 
Ruddle & Akirav, 2009; Bar-Shira et al., 2003; 
Friedman et al., 2003). 
In the lamina propria of the mucous membrane 
of the MD of 1-day-old geese, diffuse 
lymphoid tissue (LT) is formed, structures of 
loose fibrous connective tissue and vessels of 
the microvasculature are formed. Reticulocytes, 
lymphocytes, macrophages, eosinophils, 
reticular fibers and single fibroblast cells are 
detected in the lamina propria. Lymphocytes 
are predominant in the cell population. Single 
lymphocytes are found intraepithelially and on 
the surface of the mucous membrane. The 
absolute area of the LT is 0.176 ± 0.009 mm2, 
and the relative area is 50.30%. (Figures 2, 3). 
With the age of geese, diffuse LT gradually 
occupies the entire area of the mucosal lamina 
propria. In 3-day-old geese, compared to 1-day-
old geese, the LT occupies 58.00% of the wall 
area of the MD. Its absolute area increases by 
4.3 times (0.76 ± 0.02 mm2). 
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Figure 2. The absolute area of lymphoid tissue in the 

wall area of Meckel's diverticulum of geese, mm2 

 

 
Figure 3. The relative area of lymphoid tissue in the wall 

area of Meckel’s diverticulum of geese, % 
 
As part of diffuse LT denser accumulations of 
lymphocytes in the form of prenodules (3-4 per 
section area) are detected for the first time. 
Around the crypts, single primary lymphoid 
nodules are formed, which are an integral part 
of the immune structures associated with the 
mucous membrane (Nochi et al., 2018; Kaspers 
& Göbel, 2016; Day & Schultz, 2014; Randall 
et al., 2008; Friedman et al., 2003). They are 
based on reticular tissue populated by small 
lymphocytes, eosinophils and single 
macrophages. The periphery of primary 
lymphoid nodules is surrounded by fibroblasts 
and single collagen fibers. 
From the age of 7 days, LT is detected in the 
mucous, muscular and serous membranes of 
the MD. Diffuse LT, prenodules and primary 
lymphoid nodules continue to be formed in the 
mucosa. The absolute area of the lymphoid 
tissue increases by 11 times (1.92 ± 0.04 mm2), 
and the relative area by 14.20%, up to 72.20%. 
Lymphocytes are detected both intraepithelially 

and on the surface of the mucous membrane of 
the MD. Diffuse LT fills the subepithelial areas 
of the main mucosal lamina. In the deep layer 
of the lamina propria around the crypts, 
prenodules and primary lymphoid nodules are 
formed, surrounded by a connective tissue 
membrane. In the muscular and serous 
membranes, diffuse LT is detected around the 
blood vessels. 
In 14-day-old geese, LT is represented by a 
diffuse form, prenodules, and emerging 
primary lymphoid nodules. The relative area of 
LT decreases to 67.20%, which is due to an 
increase in the area of the crypts (17.93%). The 
absolute area of LT increases by 1.4 times 
(2.70 ± 0.12 mm2). Lymphocytes are detected 
intraepithelially, on the surface of the mucous 
membrane, as well as in the secretion of crypts. 
Primary lymphoid nodules are found in the 
deep layer of the lamina propria of the MD 
mucosa. In the muscle membrane, diffuse LT is 
detected between the muscle layers. Primary 
lymphoid nodules appear in the serous 
membrane of the MD. 
In 21-day-old geese, LT in the MD wall is 
represented by a diffuse form with prenodules, 
primary and secondary lymphoid nodules, 
which is an indicator of the full 
morphofunctional maturity of the MD as a 
peripheral organ of immunogenesis. The 
absolute area of LT increases (3.53 ±           
0.21 mm2), while the relative area decreases 
(64.40%), which is associated with an increase 
in the area of the crypts. Lymphocytes are 
detected on the surface of the mucous 
membrane, interepithelially and as part of the 
secretion of crypts. In the surface layer of the 
main plate of the mucous membrane, 
lymphocytes are located diffusely, in some 
places very densely. The total area of diffuse 
LT (87.00%) significantly exceeds the area of 
lymphoid nodules (13.00%). Formed primary 
and solitary secondary lymphoid nodules are 
revealed in the deep layer of the lamina propria 
(Figure 4). 
In the central, light part of the secondary 
lymphoid nodules, the cells are concentrated in 
groups, in the form of "rosettes". In the center 
of each of them is a macrophage surrounded by 
lymphocytes, which indicates antigen 
presentation (Figure 5). 
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Between the rosettes, a reticular skeleton is 
clearly visible, in which small, medium and 
large lymphocytes with pyroninophilic cyto-
plasm are located. The periphery of secondary 
lymphoid nodules is populated with small 
lymphocytes in 4-5 rows. In the muscle mem-
brane, diffuse LT is detected between the layers 
of muscle bundles. In places, lymphocytes 
surround the blood vessels, forming clusters in 
the form of "couplings". Single primary 
lymphoid nodules are formed on the mesenteric 
surface of the serous membrane of the MD, 
around the blood vessels. 
 

 
Figure 4. Primary (1) and secondary (2) lymphoid 

nodules in the lamina propria of the mucosa of Meckel's 
diverticulum of a 21-day-old gosling (H & E) 

 

 
Figure 5. The central part of the secondary 

lymphoid nodule: 1 - a macrophage in the center of the 
"rosette"; 2 - large lymphocytes; 3 - medium 

lymphocytes; 4 - small lymphocytes. Pappenheim 
staining 

 
In one-month-old geese, the absolute (8.43 ± 
0.48 mm2) and relative (76.08%) area of LT in 
the MD wall increases. Diffuse LT 
predominates in the proper layer of the mucous 

membrane and around the crypts (82.90%) with 
denser accumulations in the form of 
prenodules. Lymphoid nodules (17.10%) are 
detected in the deep layer of the lamina propria 
of the mucous membrane, the submucosa, 
between the layers in the muscular and serous 
membranes. In the center of individual 
lymphoid nodules, cells with mitotic figures, as 
well as plasma blasts and plasma cells, are 
detected. There is antigen presentation, 
proliferation and differentiation of cells 
characteristic of the antigenic response and the 
formation of secondary lymphoid nodules. 
In two-month-old geese, compared to one-
month-old geese, the absolute (6.07 ±          
0.31 mm2) and relative area of LT (53.48%) 
decreases, which is associated with an increase 
in the area of crypts (39.66%). Diffuse LT and 
lymphoid nodules account for 85.60% and 
14.40% of the total LT area, respectively. 
Diffuse LT is formed subepithelially in its own 
layer of the mucous membrane and around the 
crypts. Primary lymphoid nodules are located 
in the deep layer of the lamina propria, and 
secondary, in addition to the deep layer of the 
lamina propria, are concentrated in the 
submucosal layer of the mucosa, between the 
layers in the muscular and serous membranes. 
In three-month-old geese, the absolute (10.58 ± 
0.65 mm2) and relative area (83.77%) of LT 
increase. At the same time, the area of diffuse 
LT decreases (54.90%), while the area of 
lymphoid nodules increases (45.10%). An 
increase in these morphological components is 
considered an indicator of the activation of the 
main function of the organ (Kaspers & Göbel, 
2016; Fellah et al., 2014; Ruddle & Akirav, 
2009; Bar-Shira et al., 2003). Diffuse lymphoid 
tissue with prenodules is concentrated in the 
lamina propria. Primary lymphoid nodules 
(17.00%) are located in the deep layer of the 
lamina propria, in the submucosa of the 
mucous membrane, as well as in the muscular 
and serous membranes (Figure 6). 
Secondary lymphoid nodules (28.10%) are 
concentrated mainly in the deep layer of the 
lamina propria and the submucosa of the 
mucosa. In 3-month-old geese, the structures of 
immune protection in the wall of the MD reach 
full and maximum development, which must be 
taken into account when growing large gray 
geese. 
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From the age of 6 months, both quantitative 
and qualitative indicators of LT noticeably 
change. Its absolute (5.93 ± 0.29 mm2) and 
relative (79.92%) area decreases. The relative 
area of diffuse LT increases (85.50%). It is 
concentrated in its own layer of the mucous 
membrane subepithelially and around the 
crypts. The relative area of lymphoid nodules is 
14.50%. Primary lymphoid nodules 
predominate in number, located in the deep 
layer of the lamina propria, the submucosa of 
the mucosa, and between the layers in the 
muscle membrane. Secondary lymphoid 
nodules are longitudinally oval in shape, 
concentrated in the deep layer of the lamina 
propria and the submucosa of the mucosa. 
 

 
Figure 6. A primary lymphoid nodule (1) in the 

submucosal base of the mucosa and in the muscle sheath 
(2) of the wall of Meckel's diverticulum of a 3-month-old 

gosling; 3 - serous membrane (H & E) 
 
In accordance with the biological 
characteristics of the large gray geese, 8 
months of age is considered to be the period of 
reaching puberty. The absolute area of LT, 
compared to 6-month-old ones, slightly 
increases (6.67 ± 0.41 mm2), while the relative 
area decreases (77.20%). The relative area of 
diffuse LT decreases (84.30%), while that of 
lymphoid nodules increases (15.70%). Formed 
primary lymphoid nodules are localized in the 
deep layer of the lamina propria and the 
submucosa of the mucous membrane, and in 
the muscular and serous membranes they are 
placed one after another, creating ribbon-like 
formations. The number of secondary lymphoid 
nodules increases, which are localized in the 
deep layer of the lamina propria and 

submucosa. Next to some secondary lymphoid 
nodules, bud-shaped formations from 
lymphocytes are determined and are the 
beginning of the formation of primary 
lymphoid nodules. 
In one-year-old geese, the absolute (5.50 ±  
0.29 mm2) and relative (70.15%) area of LT 
decreases. Diffuse LT predominates (80.70%) 
in the main plate of the mucous and muscular 
membranes of the MD. The quantitative ratio 
of primary (14.20%) and secondary (5.10%) 
lymphoid nodules changes. Primary lymphoid 
nodules are spherical in shape, located in the 
deep layer of the lamina propria and muscle 
membranes, and secondary ones are detected in 
the submucosa of the mucous membrane. 
In 2-year-old geese, the absolute (8.26 ±         
0.52 mm2) and relative (75.71%) area of LT in 
the MD wall slightly increased. However, the 
relative area of diffuse LT decreases (76.00%), 
while the area of lymphoid nodules increases 
(24.00%). The relative area of primary 
lymphoid nodules (20.60%) prevails over 
secondary ones (3.40%). Primary and 
secondary nodules are predominantly oval in 
shape. In the deep layer of the lamina propria, 
the mucous membranes are placed singly. They 
have a ribbon-like placement in the submucosal 
layer of the mucosa, in the muscular and serous 
membranes (Figure 7). 
 

 
Figure 7. Primary lymphoid nodules in the wall of 

Meckel's diverticulum of a 2-year-old goose: 1 - in the 
lamina propria of the mucous membrane; 2 - in the 

muscular membrane; 3 - in the serous membrane (H & E) 
 
In 3-year-old geese, the absolute LT area in the 
MD wall slightly decreases (6.78 ± 0.35 mm2), 
while the relative area increases (76.01%). 
Diffuse LT (88.50%) is located in the main 
lamina of the mucous membrane 
subepithelially, around the crypts, in the 
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interlayers between the layers of the muscular 
membrane. Single primary lymphoid nodules 
(7.08%) of an oval shape are located in the 
submucosa of the mucosa. Secondary lymphoid 
nodules (4.42%) are located in the deep layer 
of the main lamina and the submucosa of the 
mucosa. 
In 5-year-old geese, the absolute (5.04 ±           
0.20 mm2) and relative (73.68%) LT area 
decreases. In the MD wall, the diffuse form 
prevails (84.00%) with single prenodules, 
which in the mucous membrane is located in its 
own layer, and mainly around the blood vessels 
in the muscular one. Primary lymphoid nodules 
(8.90%) are located in the deep layer of the 
lamina propria, in the submucosal layer of the 
mucosa, and in groups of 2-3 in the muscular 
membrane. Secondary lymphoid nodules 
(7.10%) are longitudinally oval in shape, 
concentrated in the submucosal base of the 
mucosa. 
 
CONCLUSIONS 
 
The conducted studies determined the 
parameters and dynamics of the development 
of Meckel's diverticulum of the jejunum in 
large gray geese from 1-day-old to 5 years of 
age. It has been established that the growth of 
Meckel's diverticulum stops by the age of 3 
months. In the postnatal period of ontogenesis 
in the Meckel's diverticulum, an age-related 
structural and functional reorganization occurs, 
manifested by a change in the structure of 
crypts and their area, the quantitative 
composition of cells in the integumentary 
epithelium, and the form of development of 
lymphoid tissue. Up to 2 years of age, goblet 
cells predominate in the integumentary 
epithelium of the mucous membrane of the 
Meckel's diverticulum. A decrease in the 
number of EC cells in the total population of 
endocrinocytes of the epithelial layer of the 
mucous membrane in geese of 3 and 5 years of 
age is associated with a decrease in the 
processes of proliferation, growth, and 
differentiation of cells in the tissues of the 
Meckel's diverticulum wall. 
Lymphoid tissue of the mucous membrane of 
Meckel's diverticulum in its diffuse form is 
detected from 1-day-old geese. In 3-day-old 
geese, prenodules appear in diffuse lymphoid 

tissue, and centers of formation of primary 
lymphoid nodules appear around the crypts. In 
7-day-old geese, lymphoid tissue is represented 
by a diffuse form with prenodules and 
emerging primary lymphoid nodules. In 14-
day-old geese, the diffuse form, prenodules, 
and first formed primary lymphoid nodules are 
detected in the lymphoid tissue of the Meckel's 
diverticulum. Full morphofunctional maturity 
of the lymphoid tissue in the Meckel's 
diverticulum with the development of four 
levels of its structural organization was 
recorded in 21-day-old geese. In geese of 3 
months of age, the structures of lymphoid 
tissue reach their maximum development, 
which must be taken into account when raising 
geese, forming production groups, carrying out 
diagnostic, preventive and therapeutic 
measures, as well as when studying the 
mechanism of action of immunomodulatory 
biological products. From 6 months to 5 years 
of age, the relative area of diffuse lymphoid 
tissue significantly exceeds the area of 
lymphoid nodules. 
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