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PART I:
AN OVERVIEW



to detect the presence of 
a specific protein marker

can assist with accurate 
tumor classification and 

diagnosis.

evolved to complement 
the Hematoxylin & Eosin 
(H&E) and Special Stain 
techniques that typically 
show tissue morphology 

(structure).

Determines the type of 
cell from which tumors 

originated

used as a diagnostic tool 
to assist in the diagnosis 

of solid tumors and 
cytological specimens



▪ proteins that are within or on the 
surface of a cell.

▪ look for the presence or absence of 
particular antigens to assist with 
diagnosis.



PRIMARY 
ANTIBODY

First stage - application of a primary 
antibody that binds specifically to the 
target antigen.

2 types of antibody; polyclonal and 
monoclonal. 

Polyclonal - have an affinity with, and bind 
to, multiple epitopes (or parts) or the 
target antigen, and as such are more prone 
to cross-react to non-target antigens.

Monoclonal - have an affinity to only one 
epitope and tend to produce, cleaner, 
more specific staining but are less 
sensitive or intense.



SECONDARY 
ANTIBODY

Secondary antibodies bind to 
the primary antibody. 

Indirect IHC. 

Commonly used as multiple 
secondaries can bind to a single 
primary to amplify the staining 
intensity.



THE DETECTION 
SYSTEM

The detection system builds on the 
secondary.

Modern chromogenic detection 
utilizes enzymes such as Horseradish 
Peroxidase (HRP) that are conjugated 
(joined) to an antibody. 

Multiple enzymes attached to the 
antibody are known as polymers, and 
they again produce more intense 
staining as there are more molecules 
for the chromogen to attach to.



THE
CHROMOGEN

A substrate forms an insoluble colored precipitate that 
can be visualized under a microscope. 

DAB - provides strong and permanent stains.

AP Red (or another red chromogen) is used mainly for 
skin sections where the brown DAB may be masked by 
brown melanin pigment.

DAB and AP red - used on the same tissue section to 
allow the pathologist to visualize two antigens on the 
one side.



▪ brown precipitate indicates the 
presence of the target antigen.

▪ blue background is a hematoxylin 
counter-stain that is often applied 
after the chromogen. 

▪ The counter-stain provides a 
contrast to the chromogen & helps 
the pathologist visualize the 
underlying tissue structure



PART II:
STEPS TO BETTER IHC 
STAINING

































Overlooked step is to choose antibodies that work for immunohistochemistry. 

Search for specific antibodies from literature, vendors, as well as your peers.

Things to keep in mind with antibodies.

What might work well in one laboratory might not be optimal for your laboratory. 

Each antibody needs to be tested with your staining system.

Antibodies over time can lose their staining intensity. 

Exposure to air and light can cause this.



Any pathologist, lab manager, or histotechnologist will readily acknowledge 
that preparation for IHC staining begins the moment tissue is acquired. 

The literature documents optimal conditions for tissue fixation, processing, 
and sectioning to ensure morphology and antigenicity are maintained.

Further improvements in maintaining consistency to correctly control for 
these factors could be pursued. 

This may involve a laboratory establishing itself at the site of collection, 
recognizing that accessioning and sample preparation begins here.





ABSENCE OF STAINING OR WEAK STAINING

Inadequate fixation-

avoid delay of 

fixation (>30min) or 

over fixation (48hrs)

Ab too dilute-check Ab titration, increase 
concentration, lengthen incubation time, 
increase temp. of reaction, check amount 
of rising buffer

Prolonged or 

excessive heating-

optimize antigen 

retrieval time

Insufficient incubation time - lengthen 
incubation time to achieve desired 

intensity of staining, add heat, increase 
conc. of Ab

Reagent not 

working - check 

exp. dates, 

storage temp,



BACKGROUND STAINING

Incomplete removal of 
paraffin-use only complete 
deparaffinized slides

Inappropriately conc. Ab- check 

titration, decrease conc., 

incubation time, temp. of reaction

Incomplete rinsing of 

slides-follow protocol for 

proper slide rinsing

Poorly fixed or 

necrotic tissue

Thick preparation-Cut 

section at 3µm-5µm




