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1. EPITHELIAL TISSUE  

 

1.1. Simple squamous epithelium (mesothelium) 

This is a section of a lung (Fig. 1 A), which covered by pleura. The 

pleura is a serous membrane consisting of mesothelium and underlying loose 

connective tissue. 

Fig. 1 A. Pleura, lung. Hematoxylin and eosin staining 

 

At high magnification the mesothelium is composed of one layer of 

flattened epithelial cells (Fig. 1B) lying on the basement membrane. Epithe-

lial cells are tightly attached to each other, there is no extracellular matrix 

between them.  
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Fig. 1 B. Pleura, lung. The arrow indicates the mesothelium (simple 

squamous epithelium). Hematoxylin and eosin staining 

 

1.2. Simple cuboidal epithelium (kidney tubules) 

This is a longitudinal section of kidney (Fig. 2 ɸ).  

Fig. 1 ɸ. Kidney. Malloryôs trichrome staining 

 

At high magnification, numerous tubules of the nephron are identified 

in the cortex of the kidney (Fig. 2B). The wall of the tubules is formed by 
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simple cuboidal epithelium. Epithelial cells have cuboidal shape with a 

rounded nucleus and lie on the basement membrane. The apical surface of this 

cells facing the lumen of the tubules. 

The specialization of the apical surface of the proximal convoluted tu-

bules cells is the presence of microvillus which form a "brush border". They 

provide an increase in the surface area for reabsorbtion. The epithelium of the 

convoluted tubules of the nephron provides reabsorption of substances from 

primary urine into the blood. 

Fig. 2 B. Kidney. The arrows indicate the simple cuboidal epithelium. 

Malloryôs trichrome staining 

 

1.3. Simple columnar epithelium (stomach) 

This is a longitudinal section of stomach. The mucosa of stomach is 

lined with simple columnar epithelium (Fig. 3 ɸ).   
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Fig. 3 ɸ. Stomach, pylorus. The arrows indicate epithelium of stomach. 

Hematoxylin and eosin staining 

 

The epithelium is composed of cells, which have cylindrical shape and 

lie close to each other on the basement membrane (Fig. 3 B). The nuclei of 

these cells are arranged in one row.  

Fig. 3 B. Stomach, pylorus. The arrows indicate the simple columnar 

epithelium. Hematoxylin and eosin staining 
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Mucus is determined in the apical surface of the glandular epithelial 

cells. Mucus serves as protection from the mechanical action of coarse food 

particles and the chemical action of gastric juice.  

 

1.4. Pseudostratified columnar (ciliated) epithelium (trachea) 

This is a cross section of trachea. The mucosa of trachea is lined with 

pseudostratified columnar ciliated epithelium (Fig. 4 ɸ). 

Fig. 4 ɸ. Trachea. The arrow indicates the pseudostratified columnar 

ciliated epithelium. Hematoxylin and eosin staining 

 

The epithelium is composed of cells, which lie on the basement mem-

brane, have cylindrical shape and nuclei on the different rows (Fig. 4 B). 

The main cell type of this epithelium is ciliated cells, which have motile 

cilia on the apical surface. 

Due to the flickering movement of the cilia, dust particles and excess 

mucus are removed from the airways. 
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Fig. 4 B. Trachea. Pseudostratified columnar (ciliated) epithelium. The arrow 

indicates the cilia on the apical surface of epithelial cells. Hematoxylin and 

eosin staining 

 

1.5. Stratified squamous non-keratinized epithelium (cornea) 

This is a section of anterior segment of eye (Fig. 5 ɸ). A tough ex-

ternal fibrous layer consisting of the sclera and the transparent cornea, 

which forms the anterior one-sixth of the eye. External layer of cornea is 

covered by stratified squamous non-keratinized epithelium.  

Stratified squamous non-keratinized epithelium is located in 

places subject to friction and lines moist surfaces such as the cornea, 

oral cavity, esophagus, anus, vagina. 
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Fig. 5 ɸ. Cornea. The arrow indicates the cornea. Malloryôs 

trichrome staining 

 

The epithelium is composed of 5-6 layers of cells, which lie on 

basement membrane (Fig. 5 B). Superficial cells are flattened.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 B. Cornea. The arrow indicates the stratified squamous non-keratinized 

epithelium. Malloryôs trichrome staining 
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1.6. Stratified squamous keratinized epithelium (thick skin) 

 

This is a section of thick skin of soles and palms, the superficial 

layer of which (epidermis) is formed by stratified squamous keratinized 

epithelium (Fig. 6 A).  

 

 

 

 

 

 

 

 

 

 

Fig. 6 ɸ. Thick skin. The arrow indicates the epidermis. Hematoxylin and 

eosin staining 

 

 

The epithelium is composed of several layers of cells, which lie 

tight to each other on the basement membrane (Fig. 6 B). Superficial 

cells are flattened. They turn into dead protein scales that donôt contain 

nuclei, so this type of epithelium is called keratinized.  

Stratified squamous keratinized epithelium covers dry surfaces 

such as the skin.  
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Fig. 6 B. Thick skin. Stratified squamous keratinized epithelium. The 

arrow indicates the stratum corneum of epidermis. Hematoxylin and 

eosin staining 

 

1.7. Transitional epithelium (ureter) 

 

This is a cross section of ureter, which wall is lined with transitional 

epithelium (Fig. 7ɸ).  

Fig. 7 ɸ. Ureter. Hematoxylin and eosin staining 
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The transitional epithelium is stratified and consists of epithelial cells, 

which are organized in several layers located on the basement membrane 

(Fig. 7B). The superficial layer (1) is formed by large dome-shaped cells in 

the unstretched state of the organ wall, and they become flattened when 

stretched. The intermediate layer (2) is represented by polygonal cells. Basal 

layer (3) - small cells with oval nuclei lying on the basement membrane. 

Transitional epithelium (urothelium) lines the mucous membrane of 

the urinary tract organs.  

Fig. 7 B. Transitional epithelium (ureter). 1 ï superficial layer; 2 ï 

intermediate layer; 3 ï basal layer. Hematoxylin and eosin staining 

 

 

2. CONNECTIVE TISSUE  

 

2.1. Loose connective tissue 

This is a section of thick skin of palms and soles, where papillary layer 

of dermis is composed of loose connective tissue (Fig. 8 ɸ).  
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Fig. 8 ɸ. Thick skin. The arrow indicates the papillary layer of dermis. 

Hematoxylin and eosin staining 

 

Loose connective tissue contains a large amount of the ground sub-

stance, in which collagen, reticular and elastic fibers are randomly arranged. 

This type of tissue consists of a wide variety of cell types, where the main 

ones are fibroblasts and fibrocytes (Fig. 8 B).  

 

 

 

 

 

 

 

 

 

 

 

Fig. 8 B. Thick skin. The arrow indicates the loose connective tissue. 

Hematoxylin and eosin staining 

 



16 
 

Loose connective tissue is the most common type of connective tissue. 

This type of tissue forms the papillary layer of the dermis, part of the 

peritoneum and pleura, the mucosa of hollow organs, surrounds blood 

vessels and nerves. 

 

2.2. Dense irregular connective tissue 

This is a section of thick skin of palms and soles, where the reticular 

layer of dermis is composed of dense irregular connective tissue (Fig. 9 ɸ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9 ɸ. Thick skin. The arrow indicates the reticular layer of dermis. 

Hematoxylin and eosin staining 

 

Dense irregular connective tissue is characterized by a predominance 

of collagen fibers and a smaller amount of ground substance and cells than 

loose connective tissue. Collagen fibers are collected in bundles, which 

gives the tissue greater resistance to stress. Bundles of collagen fibers inter-

twine with each other, creating interesting patterns (Fig. 9 B). 
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Fig. 9 B. Thick skin. Reticular layer of dermis. The arrows indicate the 

bundles of collagen fibers in dense irregular connective tissue. Hematoxylin 

and eosin staining 

 

Dense irregular connective tissue forms the reticular layer of the der-

mis, the submucosa and capsules of organs, perichondrium and periosteum. 

 

2.3. Dense regular connective tissue (tendon) 

A dense regular connective tissue is determined on the longitudinal 

section of the tendon (Fig. 10 ɸ).  

Dense regular connective tissue is part of tendons, fascia, capsules 

and ligaments. 
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Fig. 10 ɸ. Tendon. Hematoxylin and eosin staining 

 

At high magnification a large number of densely packed and paral-

lel bundles of collagen fibers are visualized. Fibroblasts and fibrocytes 

nuclei lie between the fibers (Fig. 10 B).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10 B. Tendon. Dense regular connective tissue. 1 ï fibrocyte nucleus; 

2 ï collagen fibers. Hematoxylin and eosin staining 
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2.4. White adipose tissue  

This is a white adipose tissue (Fig. 11 ɸ).  

Fig. 11 ɸ. White adipose tissue. Malloryôs trichrome staining 

 

White adipose tissue consists of adipocytes (fat cells) (Fig. 11 B). The 

intracellular space of the white adipocyte is filled with one large lipid drop, 

which shifts the nucleus with the cell organelles to the periphery. Due to the 

described features, the cells have eccentrically arranged and flattened nuclei. 

During the material preparation, fat droplets are removed from the cells with 

alcohol and xylene, so we can see only a thin ring of cytoplasm on the slide, 

this gives the adipocyte a ring-shaped appearance. 

White adipose tissue is located in subcutaneous adipose tissue, the 

omentum, forms of fat deposits around the internal organs. 
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Fig. 11 B. White adipose tissue. 1 ï adipocyte; 2 ï nuclei of adipocytes. 

Malloryôs trichrome staining 

 

2.5. Brown adipose tissue 

This is a section of brown adipose tissue (Fig. 12 ɸ).  

Fig. 12 ɸ. Brown adipose tissue. Hematoxylin and eosin staining 
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At high magnification brown adipocytes are determined, they have struc-

tural differences between white adipocytes. Adipocytes of brown adipose tissue 

are smaller, the cytoplasm contains not one large, but many small lipid droplets; 

the cell nucleus is located in the center (Fig.12 B). The brown color of the tissue 

is caused by a large number of blood capillaries and numerous mitochondria 

containing pigment cytochrome.  

Fig. 12 B. Brown adipose tissue. 1 ï nuclei of brown adipocytes; 2 ï 

cytoplasm of brown adipocytes, which contains a lot of small lipid 

droplets. Hematoxylin and eosin staining 

 

 Brown adipose tissue in humans occurs mainly in newborns in the 

neck, shoulder blades, armpits, behind the sternum, in the hilum of the 

kidney, the roots of the lungs and lumps of Bicha on the cheeks. The 

content of brown adipose tissue decreases with age. 
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2.6. Fibrous cartilage 

 This is a section of fibrous cartilage (Fig.13 ɸ).  

Fig. 13 ɸ. Fibrous cartilage. Hematoxylin and eosin staining 

 

At high magnification we can detect chondrocytes located in lacunae 

(Fig. 13 B).  They have an elongated shape, rounded nucleus, and a narrow 

rim of pale cytoplasm. Chondrocytes are organized in chains (ñcolumnsò) 

between thick bundles of collagen fibers. The matrix of fibrous cartilage is 

acidophilic due to the large amount of type I collagen. Fibrous cartilage has 

no prominent perichondrium. 
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Fig. 13 B. Fibrous cartilage. 1 ï chondrocytes in lacunae; 2 ï matrix of 

cartilage. Hematoxylin and eosin staining 

 

 Fibrous cartilage is located at the attachment sites of tendons and 

ligaments, as well as forming the fibrous ring of intervertebral discs. 

 

 

2.7. Hyaline cartilage 

 

This is a section of hyaline cartilage (Fig. 14 ɸ).  

Hyaline cartilage forms the skeleton of the fetus, the cartilage of the air-

ways, and the anterior portions of the ribs. This type of cartilage covers the 

articular surfaces of bones and is found in the metaphyses of tubular bones 

during their growth.  
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Fig. 14 ɸ. Hyaline cartilage. Malloryôs trichrome staining 

 

On the outside, hyaline cartilage is covered by a perichondrium, consist-

ing of two layers: the outer (fibrous) layer is represented by dense irregular con-

nective tissue; the inner (cellular) layer contains chondrogenic cells and loose 

connective tissue (Fig. 14 B). 

Fig. 14 B. Hyaline cartilage. Perichondrium: 1 ï the outer (fibrous) layer; 

2 ï the inner (cellular) layer. Malloryôs trichrome staining 
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The matrix of hyaline cartilage contains mature chondrocytes arranged 

in isogenic groups in lacunae.  Collagen fibers, consisting of type II colla-

gen, are not visible in the matrix because their refractive index is the same 

as the ground substance (Fig.14 C).  

Fig. 14 C. Hyaline cartilage. 1 ï chondrocytes; 2 ï isogenic groups; 3 ï 

territorial matrix; 4 ï interterritorial matrix. Malloryôs trichrome staining 

 

 

2.8. Elastic cartilage 

At low magnification a section of epiglottis with elastic cartilage is 

determined (Fig.15 ɸ).  
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Fig. 15 ɸ. Elastic cartilage. 1 ï chondrocytes; 2 ï perichondrium. 

Orcein staining 

 

At high magnification, chondrocytes in lacunae are observed singly 

or in isogenic groups. The matrix of elastic cartilage contains a well-

developed network of elastic fibers located between chondrocytes and 

interwoven into the perichondrium (Fig. 15 B).  
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Fig. 15 B. Elastic cartilage.  1 ï perichondrium; 2 ï elastic fibers; 3 ï 

chondrocytes in lacunae. Orcein staining 

 

Elastic cartilage is characterized by its flexibility and reversibility. 

This type of cartilage is found in the external ear, the walls of the external 

auditory canal, the auditory (eustachian) tubes, the epiglottis, and the cu-

neiform cartilage of the larynx.  

 

2.9. Mucous connective tissue 

 This is a transverse section of the umbilical cord, where the large 

vessels of the umbilical cord are identified (Fig. 16 A). There is mucous 

connective tissue between the vessels.  

 

The ground substance of mucous connective tissue is markedly hy-

groscopic, containing a considerable quantity of water, which provides 

this tissue with high turgor and protects the umbilical cord and vessels 

from compression. This type of tissue is also present in the pulp of the tooth 

at an early age. 
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Fig. 16 ɸ. Mucous connective tissue. Umbilical cord. 1 ï vein; 2 ï 

arteries; 3 ï mucous connective tissue. Malloryôs trichrome staining 

 

 

Mucous connective tissue is composed of a limited number of cells, 

predominantly fibroblasts. Extracellular matrix contains a high concen-

tration of hyaluronic acid and less fibers, which gives it a jelly-like con-

sistence (Fig. 16 B).  

3 
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Fig. 16 B. Mucous connective tissue. Umbilical cord. 1 ï amorphous 

ground substance; 2 ï fibroblasts. Malloryôs trichrome staining 

 

2.10. Epiphyseal plate (endochondral ossification) 

 This is a section of the metaphysis, where the epiphyseal plate is de-

tected. The epiphyseal plate is the area of bone growth in length (Fig. 17 ɸ).  

Fig. 17 ɸ. Metaphysis (endochondral ossification). 1 ï diaphysis; 2 ï 

epiphyseal plate; 3 ï epiphysis. Malloryôs trichrome staining 
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At high magnification several distinct zones are detected within the 

metaphysis (Fig.17 B):  

¶  resting zone, where morphologic changes in chondroblasts 

are absent;  

¶ proliferation zone, where rapidly dividing chondrocytes are ar-

ranged in columns or stacks;  

¶ hypertrophy zone is characterized by the presence of large 

chondrocytes and a reduced amount of matrix, which is preserved as 

narrow plates between chondrocytes;  

¶ calcification zone is characterized by the apoptosis of chondrocytes 

and the calcification of thin matrix plates as a result of calcium hydroxyap-

atite deposition;  

¶ ossification zone is represented by an area of bone tissue. 

 

Fig. 17 B. Metaphysis (endochondral ossification). Zones are detected. 

Malloryôs trichrome staining 

 

 


