
Histochemistry
Zoo-103, Unit V

By 

Dr. S.S. Nishank, 

Dept. of Zoology, Utkal University

1
by SS Nishank, Dept. of Zoology, Utkal 

University



• Histochemistry is complementary to biochemical analysis of tissue
homogenates, since histochemical techniques can give simultaneously
biochemical and morphological information.
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The general protocol used for histological and histochemical
study can be divided into the following main parts:

• Sampling

• Fixation

• Dehydration, clarification

• Impregnation, embedding

• Sectioning (sections can be done with embedded or frozen organs)

• Adhesion of section on a slide

• Staining (a lot of staining methods can be used for histological as well as
histochemical study)

• Dehydration; it is useless (and even wrong) in the case of mounting with a
hydrophilic medium

• Mounting (can be done with hydrophobic or hydrophilic medium)

• Observation
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TISSUE PREPARATION

In case of Tissue Dissection:

• fixating as quickly as possible

• washing tissues into an iso-osmotic physiological liquid

In case of cell culture:

• Empty the cell culture medium

• Place the fixative.

• Let the cell remain in contact with the fixative for several hours.
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Fixation

• Fixation preserve the tissue morphology in a recognizable form,

Effects of Fixation:

• Immobilization of cell components

• Inhibition of cell autolysis

• Inhibition of putrefaction

• Tissue hardening

• Modification of tissue refraction index that permits observing them even
before staining

• Effects on dye affinity
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Different Fixative Types

• Denaturant fixatives are still called coagulant.

Coagulant Fixatives:

• Ethanol—Ethanol (70% to 100%) is mainly used to preserve mineral elements.

• Picric acid

• Mercury chloride

Noncoagulant Fixatives:

• Formaldehyde

• Osmium tetroxide (a very good cytological fixative that reacts with
the lipids, more particularly phospholipids that belong to the cell membrane 
structure ).

• Acetic acid (good fixative for the nucleus )

Fixative Mixtures:

• Alcohol–formalin ; Bouin’s fluid; Carnoy’s fluid
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Different Fixative Types

Fixation Duration:

• Bouin’s fluid: 24 to 48 h

• Carnoy’s fluid: 4 h

• Formalin: Indefinitely
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Methods for Chemical Fixation 

• Fixation by Immersion. immerse the tissue fragment in the
fixative as quickly as possible.

• Fixation by Perfusion. Perfusion is used for the fixation of
tissues that are particularly fragile e.g. brain tissue

• Fixation with Osmium Tetroxide Vapor . It is essentially used to
fix a blood smear. Quickly place the smear above the fixative for several seconds

where the face of the slide with the smear is placed above the fixative
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Methods for Physical Fixation

• Cryodessication: a fresh tissue is quickly frozen, then dried
under vacuum at a very low temperature. Tissue water goes
directly from the solid state to the gaseous state. The tissue
fragment is then directly embedded in melted wax.

• Freezing–Dissolution: In freezing–dissolution a fresh tissue is
quickly frozen, then the ice is dissolved with absolute ethanol.
Embedding is then done in melted wax. In freezing microtome,
the temperature of both blade and tissue is very low. In
cryotome, the microtome is entirely contained in a cold
enceinte, the “cryostat.”

• Classic Fixation by Cold: In certain cases, fresh tissue is directly
fixed by cold, then cut with a freezing microtome or a
“cryotome.” Freezing temperature is generally between –20°C
and –40°C.
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Methods for Physical Fixation

• Chemical and Cold Fixation: Tissues that were fixed by
chemical fixative may be cut without embedding by means of a
freezing microtome or a cryotome.
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Fixed tissue and the cryostat

• For most diagnostic purposes in a routine laboratory, cryostat 
sections of unfixed tissue are suitable.
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Fixed tissue and the cryostat
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Fixed tissue and the cryostat

• For most diagnostic purposes in a routine laboratory, cryostat 
sections of unfixed tissue are suitable.
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Embedding

• 1. Paraffin Embedding: tissue must first be dehydrated by
ethanol (or acetone) before putting in wax.

• Dehydration of tissues preserved in Bouin’s fluid or formalin is
carried out by – Ethanol 70%, 4 h. Ethanol 100%, 2 × 4 h.

• Clarification of tissue (tissue fragments become transparent) is
done by use of Butanol, 2 × 12 h

• Paraffin impregnation : Leave the tissue in melted paraffin for
4 to 12 h depending on the tissues: 4 h for liver, kidney, spleen,
and lung, and 12 h for the other tissues.

• Embedding:The impregnated tissue is embedded in a paraffin
block
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Sections

• For Paraffin, Paraffin–Celloidin, or Gelatin–Paraffin Blocks:

• Blocks are put on the stage of a vertical microtome (Minot’s
microtome). The sections are usually retailed to obtain 4 to 7
µm thickness.
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Sections

• For Celloidin Sections

• Blocks are cut with a special horizontal microtome. Sectioning
is done in ethanol 70%.

• For Sections for Plastic Waxes:

• knife is made of glass

• For Bone Sections:

• Sections are obtained by use of a tungsten carbide blade using
Sections of wax-embedded bones

• For Frozen Sections:

• Cryostat is used. The piece of tissue is cooled. Then it is directly
embedded in a wax that is liquid at laboratory temperature and
solid at the low temperatures that are used for sections
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Deparaffining and dehydration

• Before they can be stained by dye or by a histochemical
reactive in aqueous solution, paraffin embedded sections must
be cleared and hydrated.

• Dewaxing is done with a solvent. Then, hydration is done by
putting slides in baths containing decreasing degrees of ethanol
and finally water.
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METHODS OF STAINING

• Use of dyes

• A dye is a molecule that empirically possesses two particular
chemical groups: the chromophore, which gives the color, and
another atomic group, the auxochrome, which is required to fix
the dye molecules on the tissue-specific molecules.

•
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METHODS OF STAINING
• Acidic and Basic Dyes:
• In classic histology, it is recognized that acidic dyes are cytoplasmic

and basic dyes are nuclear. However, this acid/base terminology is
not linked to the pH of the dye solution, and it is independent of the
acidic or basic nature of this solution.

• The distinction refers to the auxochrome, which is the part of the dye
molecule that is required for tissue fixation.

• Eosin sodium salts, which are acidic dyes, generally have a basic pH.
• Basic dyes possess a –NH3+ cationic auxochrome. In contrast, acidic

dyes possess an anionic auxochrome, such as –COO– or even SO3–.
When a SO3– group is fixed on a basic dye, the latter is transformed
in acidic dye (for example, acidic and basic fuchsin).

• When a staining substance does not have an auxochromic group, a
mordant is useful. Iron and ammonium alum are often used as
mordant
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METHODS OF STAINING

• Chromosome Staining:

• by Acetocarmine Reagents

• Protocol

Acetocarmine, a few drops

Cover with a coverslip

Push slightly

Dry with paper filter

Seal

•Results—Chromosomes are red stained. Chromosomes can be
violet stained by adding ferric chloride into the acetocarmine
solution.
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DEMONSTRATION  OF CARBOHYDRATES

•
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DEMONSTRATION  OF CARBOHYDRATES

•
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DEMONSTRATION  OF CARBOHYDRATES

•Mechanism of the PAS technique:

the PAS technique is based upon the reactivity of free aldehyde
groups within carbohydrates with the Schiff reagent to form a
bright red/magenta end product.

• The initial step in the PAS technique is the oxidation of hydroxyl
groups attached to adjacent carbon atoms (1,2-glycols) within
the carbohydrate.

• The result is the formation of two free aldehyde groups and the
cleavage of the adjoining carbon-tocarbon bond.

• The intensity of the color that develops following reaction with
Schiff reagent is dependent upon the tissue concentrations of
reactive glycol structures.

23
by SS Nishank, Dept. of Zoology, Utkal 

University



DEMONSTRATION  OF CARBOHYDRATES

24
by SS Nishank, Dept. of Zoology, Utkal 

University



DEMONSTRATION  OF CARBOHYDRATES
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DEMONSTRATION  OF CARBOHYDRATES
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DEMONSTRATION  OF CARBOHYDRATES
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• Notes

• Fixatives containing glutaraldehyde should be avoided if 
tissues are to be stained with the PAS technique. 

• Staining of glycolipids may be detected when frozen sections 
are used.
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Demonstration of Proteins
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Demonstration of Proteins
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Demonstration of Proteins
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Demonstration of lipids

• Because a lot of lipids are soluble in organic solvents,
the fixatives must not be of organic nature. Because
of the organic solvent being used with paraffin
embedding, lipids must be treated to become
insoluble before embedding, or use frozen sections.
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Demonstration of lipids

• Fixation and Insolubilization:

• Protocol 1:

• Fixation into the mixture of [Potassium bichromate
5%, 80 mL; Formalin, 15 mL; Acetic acid, 5 mL; ] for
12 hr

• Wash with potassium bichromate 3%, 5 min followed
by wash in Potassium bichromate 3%, 2 days at 60°C

• Wash with tap water

• Frozen sections or paraffin embedding
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Demonstration of lipids

• Fixation and Insolubilization:

• Protocol 2:

• Fix tissue with formalin–calcium, 6 to 12 h

• Treat with potassium bichromate 3%, 2 days at 60°C

• Frozen sections or paraffin embedding
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Demonstration of lipids
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Demonstration of lipids
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Demonstration of Nucleic Acid
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Demonstration of Nucleic Acid
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Demonstration of DNA by  Feulgen and rossenbeck’s nuclear reaction 
method

Fixative—Carnoy’s or 
Flemming’s fluids are often 
recommended, but it is 
possible to use
numerous other fixatives.
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Demonstration of Nucleic Acid
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Demonstration of DNA by  Feulgen and rossenbeck’s nuclear reaction 
method

First the tissue is fixed in Carnoy fixative / or any fixative for the duration described 
in previous slide Table , followed by tissue block preparation in wax & tissue cutting 
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Demonstration of Nucleic Acid
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Demonstration of DNA by  Feulgen and rossenbeck’s nuclear reaction 
method
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Demonstration of Nucleic Acid

41

Demonstration of DNA by  Feulgen and rossenbeck’s nuclear reaction 
method
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Demonstration of Nucleic Acid
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Demonstration of RNA by  Methyl green-Pyronin method
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Demonstration of Nucleic Acid
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Demonstration of RNA by  Methyl green-Pyronin method
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A number of different stains can be used but the most common
is hematoxylin & eosin
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Enzyme histochemistry

• Enzyme histochemistry is the localization of enzymes in tissue
by their specific action on a substrate
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Application of enzyme 
histochemistry to
diagnostic pathology
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