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Enzo offers research kits, biochemicals and biologicals backed by over 40 years of expertise. As Scientists Enabling Scientists™, 

we realize the value in providing relevant information to our customers working in the fields of life sciences, drug development 

and clinical research. We are happy to provide simple but useful tips for improving daily tasks as well as the overall quality of your 

research. With this in mind, here is an e-book that answers important questions such as:

• What is immunohistochemistry?

• What are some tips and tricks to make my IHC staining better?

• How can Enzo help you improve your IHC workflow?
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1. Tissue Preparation

When designing your experiment, tissue preparation is key and much 
thought must be put into it. Two options are at your disposal. You can ei-
ther freeze your tissue or fix 
it in formalin and embed it in 
paraffin. Both of these tech-
niques present drawbacks. 
Freezing tissue may lead to 
a loss of morphological in-
tegrity while embedding tis-
sue may cause cell shrink-
age, which may ultimately 
result in higher antigen density over a given tissue area. Whichever 
tissue preparation you decide to go ahead with, please ensure a smooth 
and uniform sectioning of your tissue using either a cryostat for frozen 
tissue or a microtome for formalin-fixed paraffin-embedded tissue.

2. Tissue Fixation

Your fixative solution may 
influence either negatively 
or positively the quality 
of your staining. The 
type of fixative and its 
concentration, the pH, the 
duration of the fixation and 
the use of additives such as 
picric acid are all criteria to 
take into account when fixing your tissue. The choice of fixation will 
largely depend on the age of the tissue (e.g. neonatal), tissue type (e.g. 
brain) and the nature of the antigen you are interested in (e.g. soluble 
proteins). We would strongly advise to perform a literature search to find 
out how other scientists might have prepared your tissue of interest.

3.  Perform Heat-induced or Enzyme-induced Antigen 
Retrieval

As a result of fixation, the antigen can be masked making it impossi-
ble for the antibody to bind to its target. Heating/boiling your tissue in 
an acidic buffer or enzymatically digesting your tissue with the help 
of proteases can help with the antigen retrieval. There is, however, a 
risk of altering the morphology of the tissue or even the integrity of 
the antigen itself when performing an enzymatic digestion. We would, 
therefore, recommend using heat-induced epitope retrieval rather than 

proteolytic-induced antigen 
unmasking unless stated 
otherwise by the antibody 
manufacturer. Failure to 
obtain a good IHC staining 
can come from an inappro-
priate or insufficient antigen 
retrieval process. We would 
advise you to repeat your 
experiment with an alkaline antigen retrieval buffer, which can be either 
citrate-, EDTA- or Tris-based. In addition, temperature and duration of 
the antigen retrieval can also be optimized. Once again, looking through 
the literature might bring you the answer you need for your antigen of 
interest. Please note that a control sample, which has not undergone 
heat-induced antigen retrieval, should also be included in order to elim-
inate any potential artifact caused by this procedure.

4.  Block Endogenous Peroxidases, Phosphatases and 
Biotin

Please be mindful of the fact that your tissue might express unwant-
ed contents, which may 
not only interfere with your 
IHC staining but also dra-
matically affect its inter-
pretation. False positives 
can be caused by the pres-
ence of endogenous biotin 
when using avidin-biotin or 
streptavidin-biotin detec-
tion systems. You should, therefore, consider the use of avidin-biotin 
blocking systems. Alkaline phosphatase and peroxidases are also nat-
urally expressed by most tissues and can generate artifacts when us-
ing alkaline phosphatase- or horseradish peroxidase (HRP)-conjugated 
secondary antibodies. Blocking of endogenous enzymes using an IHC 
tissue primer is therefore paramount in order to guarantee the specific-
ity of your staining.

5. Block Non-specific Binding Sites

Non-specific binding of your antibody to your tissue can occur mainly 
because of the presence of Fc receptors. Blocking of the non-specific 
binding sites is, consequently, an important step in your IHC process. 
This is typically done prior to the incubation with the primary antibody 
using a normal serum from the same species as the one in which the 
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secondary antibody was generated in. Failure to have access to such 
serum or when conducting a multiplexing experiment with secondary 
antibodies from different species, a universal IHC background blocker 
may represent a valid and versatile alternative. Increasing the blocking 
time may also help with diminishing background.

6. Understand Your Antibody

Tissue and tissue sections 
are sometimes difficult 
to get your hands on and 
are considered precious 
materials. That is why it is 
important to truly charac-
terize and understand your 
antibody of interest. Testing 
the antibody performance 
and its specificity by Western blot should bring you the first clue as to 
the suitability of your antibody for immunohistochemistry. You can, for 
example, use relevant positive and negative cell lysates. As mentioned 
above, the efficiency of the antigen retrieval process can vary and a 
polyclonal antibody should always be preferred when establishing a 
new IHC protocol, the main reason being that it will give you access to 
multiple binding sites instead of a single one when using a monoclonal 
antibody. Similarly to flow cytometry and Western blot, titration should 
take place to determine your working antibody concentration. This can 
be typically done using positive and negative cells embedded in paraf-
fin. Please note that determining the optimal dilution should be carried 
out for both the primary and the secondary antibody.

7. Pick the Right Detection System

The choice of detection system can seriously impact the quality of your 
results. This choice depends on the levels of expression of your target 
of interest. Conjugated primary antibodies should always be preferred 
when looking at highly 
expressed antigens. For 
low-to-medium abundant 
proteins, we would strongly 
advise you to use conjugat-
ed secondary antibodies, 
mainly because of their sig-
nal amplification potential. 
Avidin-biotin and streptavi-
din-biotin are the most commonly used detection systems in the IHC 
field. Despite the best efforts to block endogenous biotin, non-specific 
staining can occur with this system. There are nowadays alternatives, 
which allow a crispier, more specific and more intense staining. These 
alternatives rely on enzyme-conjugated polymer reagents. They also 
have the added advantage of allowing you to reduce the amount of 
primary antibody being used.

8. Choose Your Chromogen

It may seem obvious but the 
choice of chromogen should 
not depend on your favorite 
staining color alone. Stain-
ing accuracy, staining inten-
sity and compatibility with 
counterstains and mounting 
media should all come into 
the equation. Taking as an 
example the DAB substrate for HRP-based detection systems, it is the 
substrate of choice due to its speed of reaction, its precise deposit and 
its compatibility with commonly used counterstains and permanent or-
ganic mounting media. It is worth mentioning that Enzo Life Sciences 
offers the broadest and most versatile palette of high definition chromo-
gens to choose from, giving you the ultimate flexibility in designing your 
IHC experiment. Our selection includes unique yellow, black and blue 
HRP chromogens. Combined with our biotin-free nanopolymer-based 
detection systems, you can envisage multiplexing IHC protocols for an 
efficient detection of multiple antigens in a single tissue sample and 
easier correlations between the expressions of different markers. It also 
allows you to preserve tissue while reducing reagent and labor costs.

9. Counterstain and Mounting

Counterstaining is a key step in your IHC process and should not be 
overlooked. It provides background contrast as well as perspective by 
highlighting the nuclei. Fast red, Hematoxylin, methyl green and tolu-
idine blue are commonly 
used chromogenic coun-
terstains. When multiplex-
ing your IHC staining with 
different markers and con-
sequently different chromo-
gens, you should keep in 
mind that your counterstain 
will need to stand out and 
provide true background contrast. Please also note that some of the 
chromogens mentioned above and counterstains are not compatible 
with organic solvents and organic mounting medium. Aqueous mount-
ing medium such as our HIGHDEF® IHC mount, which has a very high 
refractive index similar to organic mounting media, should therefore be 
considered to protect not only the specimen but also your IHC staining 
in a permanent manner.

10. Using Controls

Like for any experiments, 
controls are crucial and 
should allow you to publish 
confidently your IHC data. 
Positive controls will be an 
indication that your protocol 
is working. This is usually 
done using a tissue known 
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to express the antigen or marker of interest. Online databases such as GeneCards, Human Protein Atlas or 
Uniprot should help you find the appropriate positive controls for your experiment. Negative controls will 
guarantee the specificity of your IHC staining. Knock-out or knock-down tissue samples are recommend-
ed. They should be used alongside a no-primary control as well as an isotype control.

Our high sensitivity, low background reagents combined with the market’s most extensive palette of 
unique chromogens and a broad catalog of IHC-validated antibodies provide the flexibility needed for 
simple or complex protocol. Enzo offers a complete set of tools to help improve the quality and efficiency 
of your IHC process from antigen retrieval to mounting. SAVIEW® PLUS HRP Reagent

Discover Enzo’s Complete Range of Innovative Tools  
for IHC Analysis 

Providing the Whole Assay from Retrieval to Visualization
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Improve Your Workflow with a Complete Range of Innovative Tools for IHC Detection
Enzo offers a complete range of products to help improve the quality and efficiency of your IHC process from start to finish. Our 
high-sensitivity and low background reagents, combined with the market’s most extensive palette of unique chromogens, provide the 
flexibility needed for simple or complex protocols. 

• POLYVIEW® PLUS non-biotinylated nanopolymer detection reagents  
for minimal background without sacrificing signal

• HIGHDEF® chromogens for high sensitivity and intensity

• MULTIVIEW® kits for multiple detection of antigens in a single tissue sample

• Detection reagents and chromogens validated to produce impeccable  
results both manually and on automated stainers 

• Over 1,000 IHC validated antibodies
Four-color multiplex IHC of human tonsil tissue 
using HIGHDEF chromogens.

scientists enabling scientists™

www.enzolifesciences.com/IHC
For Research Use Only.  

Not for Use in Diagnostic Procedures 
© 2018 Enzo Life Sciences. 



For local distributors and detailed product information visit us online:  
www.enzolifesciences.com

LOCAL EUROPEAN OFFICES

Belgium, The Netherlands & Luxembourg
Enzo Life Sciences BVBA 
Avenue Louise 65/Box 11
1050 Bruxelles  
Belgium
Ph: +32 3 466 0420
Fax: +32 3 808 7033
info-be@enzolifesciences.com 

France
Enzo Life Sciences (ELS) AG
Branch Office Lyon 
13, avenue Albert Einstein,
F-69100 Villeurbanne, France
Ph: +33 472 440 655
Fax: +33 481 680 254
info-fr@enzolifesciences.com

Germany
Enzo Life Sciences GmbH
Basler Strasse 57a
DE-79540 Lörrach 
Germany
Ph:  +49 7621 5500 526
Fax: +49 7621 5500 527
info-de@enzolifesciences.com 

UK & Ireland
Enzo Life Sciences (UK) Ltd.
1 Colleton Crescent
Exeter EX2 4DG 
Ph: 0845 601 1488 (UK customers)
Ph: +44 1392 825900
Fax: +44 1392 825910
info-uk@enzolifesciences.com

Global Headquarters 
ENZO LIFE SCIENCES, INC. 
10 Executive Blvd.
Farmingdale, NY 11735
Ph: 800.942.0430
Fax: 631.694.7501
info-usa@enzolifesciences.com 

European Sales Office
ENZO LIFE SCIENCES (ELS) AG
Industriestrasse 17
CH-4415 Lausen, Switzerland
Ph:  +41 61 926 8989
Fax:  +41 61 926 8979
info-eu@enzolifesciences.com   

Brilliant Colors. Powerful Results.
IHC Detection Kits & Chromogens


