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Histologic technics
 preparation of tissue for examination under the microscope

 different methods

 Basic steps used in tissue preparation for LM:

1. Sampling

2. Fixation

3. Dehydration

4. Clearing

5. Infiltration

6. Embeding

7. Sectioning

8. Staining

9. Mounting



1. Sampling - sample/specimen of tissue

 Biopsy / Necropsy

 Direct excision biopsy

 Needle biopsy

 Curettage biopsy

 Endoscopic biopsy

1. Size of sample (excision) - max. 0,5 cm³

2. Time

3. Sample handling

4. Fixation

5. Description



2. Fixation
 Fast coagulation (denaturation) of proteins in cytoplasm by fixatives in order to avoid tissue

digestion from own hydrolytic enzymes (autolysis) or bacteria

 Preserve cell and tissue structure

 physical/chemical fixatives (formaldehyde)

 immersion in solutions: samples are placed in chemical fixatives

 Characteristics of the good fixatives:

1. keep the structure of the tissue

2. allow appropriate staining

3. penetrate easily to the tissue



5. Clearing, infiltration and embedding
Clearing – xylene/benzene

Infiltration - paraffin

► tissue is placed in melted paraffin until it becomes completely infiiltrated

► 56 - 58 °C melted paraffin in an oven (3x)

Embedding

► paraffin-infiltrated tissue is placed in a small mold with melted paraffin and allowed to harden

► paraffin stiffens at the room temperature

 trimmed paraffin blocks



6. Sectioning
 sample and embedding material are sectioned together

 Microtomes:

trimmed paraffin-embedded tissues

freezing microtome (cryostat) - from -20 to -25 °C

- surgical biopsies during operation

 Thin slices - sections (5-10 µm) are spread on glass slide



8. Staining - hematoxylin - eosin
 Basic dyes – hematoxylin, toluidin blue and methylene blue

HEMATOXYLIN is basic dye and stains basophilic material 

Result of the staining: blue or purple

basophilic structures: nucleus, granular endoplasmic reticulum

 Acidic dyes – eosin, orange G

EOSIN is acid dye and stains acidophilic/eosinophilic material 

Result of staining: pink or red.

Terms acidophilic and eosinophilic are synonymous words

acidophilic/eosinophilic structures: cytoplasm, ec, collagen fibers





9. Mounting in resin
 resin is transparent and keeps the colour and structure of the section

 increasingly concentrated alcohol solutions (80%-96%-100%) + xylene

 Mounting medium: canadian balm, Entellan, glycerin

 2-3 days in oven 40 °C (evaporation of solvent, resin get hard)



Histochemical methods
 Demonstrate presence of chemical

substances in tissues

 Identification: polysacharides, lipids, 

enzymes, pigments,...

 PAS-reaction (demonstration of polysacharides):

positive result: red/purple reaction product

 Demonstration of lipids

Sudan (I, II, IV), Sudan red or black

frozen sections

positive result: red or black colour

HE PAS



Impregnative methods:
silver or gold salts

study of the nerve tissue

result: dark brown or black colour

structures are called argyrophilic

Nissl method:
dye: cresyl violet

study of the nerve tissue

result: shows Nissl substance



Imunohistochemistry
 detection of antigens by use of labeled antibody as specific reagent through Ag-Ab interactions

 Antigen-antibody complex is visualized by:

1. Fluorescent substances (Fluorescein isothiocyanate)

2. Enzymes (peroxidase) + chromogen DAB (diaminobenzidine) - brown colour



CELL SIZE AND SHAPE
 Mammalian somatic cells: 10-20 µm

 The smallest cells:

granular cells in cerebellar cortex 4-5 µm

 The biggest cells:

neurons , oocytes 100-200 µm

 shape: round, cuboidal, columnar, goblet, 

flattened, spindle-shaped, pear-shaped, 

star-shaped, pyramidal, ...



a) Eyepiece (ocular lenses)

b) Objective turret / revolver 

c) Objective lenses

d) Coarse adjustment (bigger one, macroscrew) -

e) Fine adjustment (smaller peripheral one, microscrew) -

f) Stage (to hold the specimen) + stage knobs

g) Light source

h) Diaphragm and condenser

i) Mechanical stage

PRACTICAL INSTRUCTIONS FOR THE USE OF A MICROSCOPE

1. switch on the light (green button on the right side)

2. apply the eyes onto eyepieces and observe if the field is well illuminated

(regulation of light by turning knob on the left - arrow)

3. place slide on stage (arrow), section must be placed in the beam of light

(use stage knobs - movement of the stage)

4. focus the slide with low power objective - slowly and carefully focus up 

with a coarse adjustment until the object is brought into view

5. slowly use the fine adjustment for sharp focusing

6. change the objective and use fine adjustment to focus



Star-shaped cells
 Organ: spinal cord (medulla spinalis)

 staining: Nissl method

 star-shaped cells = large multipolar neurons

(motor neurons)

cross section of the spinal cord



nucleus

Nissl bodies

Large multipolar neuron

nucleolus

Anterior horn

(grey matter)

cytoplasmic process



Pear-shaped cells
 Organ: Cerebellum - Cerebellar cortex

 staining: Nissl method

 pear-shaped cells = Purkinje cells



nucleolus

Nissl substance

nucleus
dendrite



SKIN/Cutis
 Epidermis – epithelial layer: stratified squamous keratinized epithelium

 Dermis (corium)- papillary layer

- reticular layer

 Subcutaneous tissue (hypodermis): 

loose connective tissue beneath

dermis+adipocytes

 Skin appendages: 

hair

nails

sweat and sebaceous glands

 Subpapillary plexus, deep plexus



EPIDERMIS
 Stratified squamous keratinized epithelium (keratinocytes):

Stratum basale

Stratum spinosum

Stratum granulosum

Stratum lucidum – thick skin

Stratum corneum

Stratum disjunctum

 Melanocytes

 Langerhans cells

 Merkel cells



1. Stratum basale

 cuboidal/low columnar cells

 hemidesmosomes

 intense mitotic activity-proliferation

 keratins-intermediate filaments

 melanocytes

 Merkel cells



Melanocytes (pigment cells)

 black/brown pigments – eumelanins

 stratum basale, hair follicle

 irregular long cytoplasmic processes

 melanosomes

Merkel cells

 epithelial tactile cells

 sensitive mechanoreceptors



2. Stratum spinosum

 thickest layer

 polyhedral cells

 cytokeratin/tonofibrils

 desmosomes

 numerous short cytoplasmic projections

 Langerhans cells: 

APCs

Birbeck bodies



3. Stratum granulosum

 1-3 layers of flattened cells

 keratohyaline granules: basofilic, non-membrane bounded

 lamellar granules:  small, ovoid, membranous

glycolipids+fosfolipids



4. Stratum lucidum

 thick type of the skin

 thin 2-3 layers of keratinocytes

 translucent layer (eleidin)

 Keratinocytes: flattened eosinophilic

without nucleus and organelles

5. Stratum corneum

 most superficial layer

 15-20 layers of cells

 keratinocytes: dead squamous keratinized

without nucleus and organelles

 Continuous desquamation of dead cells



DERMIS - Papillary layer

loose connective tissue
 dermal papillae

 below epithelium

 lot of fibrocytes, fibroblasts, macrophages, other cells

 more amorphous ground substance

 fine collagen fibers, elastic and reticular fibers

 well-vascularised



DERMIS – reticular layer

dense irregular connective tissue
 stress resistance and protection

 less of cells

 thick bundles of collagen fibers (all directions)

 blood vessels

 small amount of amorphous ground substance



SKIN APPENDAGES
Adnexae cutis
 Hair - pilus

 Nail - unguis

 Skin glands - glandulae cutis:

Merocrine sweat gland - gl. sudorifera merocrina

Apocrine sweat gland - gl. sudorifera apocrina

Holocrine sebaceous gland - gl. sebacea holocrina



HAIR
 Hair follicle: terminal dilatation - hair bulb

dermal papilla - capillary network

 Hair root

 Hair shaft - part extending beyond the skin

 Internal root sheat - completely surrounds the initial part

 External root sheat - continuous with epidermis (stratum

basale and spinosum)

 Connective tissue root sheat - dermis

 Arrector pili muscle - small bundle od the smooth muscle c.



Hair follicle: bulbus pili (B)

papilla pili (P)

External root sheat (E)

Keratinized hair (V)



GLANDS

Holocrine sebaceous glands Eccrine sweat glands Apocrine sweat glands

Sweat glands



 not present in thick skin of palmes and soles

 alveolar glands

 stratified epithelium

 holocrine secretion

 short duct empties into upper part of a hair follicle

 hairless regions: opens directly onto epidermis

 sebocytes

 sebum

Holocrine sebaceous gland

Sebaceous
glands

Sweat glands

Adipocytes



 simple tubular coiled

 merocrine secretion

 tubulus: simple columnar epithelium

 duct: stratified epithelium, darker cells

Sweat glands - merocrine



Apocrine sweat glands

glandula sudorifera apocrina
 aromatic sweat glands

 axillary and perineal region

 apocrine secretion

 branched tubular glands

 tubulus: simple columnar epithelium



Sebaceous
gland

Sweat and sebaceous glands



SMALL INTESTINE/Intestinum tenue
 terminal food digestion, nutrient absorption, 

and endocrine secretion

 3 segments: duodenum/jejunum/ileum

► four morphologic factors combine to 
provide an enormous surface area (200m2)

Plicae circulares or Kerkring‘s valves (3x) 

macroscopically visible a series of permanent 

folds consisting of mucosa and  submucosa

Intestinal villi (10x)

finger-like projections of mucosa

Microvilli (20x)

cylindrical protrusion from apical part of

enterocyte



Plicae circulares or Kerkring‘s valves (3x) 

 consisting of mucosa and  submucosa

 having a semilunar, circular or spiral form

 Most developed in jejunum

Intestinal villi (10x)

► finger-like projections of mucosa

► core: loose connective tissue

► blindly ending lymphatic vessels (lacteal vessels)

Microvilli (20x)

 cylindrical protrusion from the apical part

of absorptive cell - enterocytes

Crypts of Lieberkühn

 Simple tubular intestinal glands

 Increase inner surface



Enterocytes

Goblet cells

Enteroendocrine cells

Gastrin, secretin, serotonin

Lieberkühn crypt

Stem cells

Paneth‘s cells

Intestinal epithelium
 in the simple columnar epithelium of small intestine are 

found:

Absorptive cells (enterocytes) – striated (brush) border → 

layer of densely packed microvilli

Goblet cells (mucus-secreting cells)

M (Microfold) cells –intestinal immunological system

Paneth's cells – large apical eosinophilic secretory 

granules (lysozyme)

Stem cells (undifferentiated cells) – regeneration → high 

mitotic activity 

Entero-endocrine cells – produce locally acting hormones



nucleus

cytoplasm

Goblet cells epithelium of 

small intestine

goblet cell

goblet cell

1.Goblet cells

produce mucus for lubrication

2.Columnar cells with microvilli

absorption

Columnar cells



Paneth‘s cells



M-cells (microfold cells)
 overlying lymph. follicles

 phagocytose and transport antigens to lpp

 discontinuous BM



Tunica mucosa: 
Lamina epithelialis

Lamina propria mucosae

Lamina muscularis mucosae

Tela submucosa

Tunica muscularis
Inner circular layer

Outer longitudinal layer
Tunica serosa



1.Tunica mucosa
- pseudostratified columnar

ciliated epithelium

- lamina propria mucosae

2.Tela submucosa
- connective tissue

- tracheal glands = seromucous glands

3. Tunica fibrocartilaginea (fibromusculocartilaginea)
- C-shape rings (cartilage) connected by anular ligaments

- dorsal part - paries membranaceus

- contains trachealis muscle (smooth m.)

4. Tunica adventitia
- connective tissue

- blood vessels

TRACHEA/Trachea



4

Columnar cells 

ciliaGoblet cells

Basal cells

Blood 

vessels

BM

Pseudostratified columnar ciliated epithelium with goblet cells



Tunica mucosa

Tela submucosa

gll.tracheales:

tubuloacinar

seromucous

Tunica fibrocartilaginea

- Hyaline cartilage

Tunica adventitia

Respiratory epithelium
+basement membrane

Hyaline cartilage - detail

perichondrium

spindle shaped

chondroblasts

oval/spherical

chondrocytes

isogenous groups

(3-8 cells)


