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Almost a decade has passed since the initial application of enzymes as labels
in immunohistocytochemistry. More recent improvements with the conjugation
of peroxidase to immunoglbulin, development of a new fixative for immunohisto-
chemistry and studies on the penetration of various size of immunoglobulin labeled
with peroxidase into fixed tissues should facilitate application of the method.

Aspects on the newly developed method of conjugation will be introduced by
Dr. Kawaoi and will not be discussed at this time.

The stabilization of antigens in sifu without destroying their antigenicity while
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retaining relatively good tissue and cellular morphology is a common problem in
immunohistocytochemistry. The majority of investigators have adapted fixation
methods used for conventional light or electron microscopies with varying degrees
of success. The conventional fixatives interact strongly with proteins and thus
denature protein antigens. In order to overcome this problem, a new fixative
which stabilizes primarily carbohydrate moieties was developed for immunoelectron
microscopy. This fixative contains periodate, lysine and paraformaldehyde.
Theoretically, the carbohydrate are oxidized by periodate and cross-linked by lysine.
Paraformaldehyde is added at relatively low concentrations to achieve some stabiliza-
tion of proteins and lipids.

In this study, preservation of ultrastructure and retention of antigenicity in
tissues fixed in periodate-lysine-paraform-aldehyde solutions are compared with
those in tissues fixed in glutaraldehyde and paraformaldehyde solutions.

At the light microscopic level, intracellular penetration of antibodies has not
been a significant problem since the need for antibody penetration through cell
membranes is usually avoided by the use of tissue sections for the staining procedure.
However, at the ultrastructural level, it is considered essential that the labeled
antibodies gain access to the intracellular antigens by passing through cellular
membraneous systems unless ultrathin sections are used. Using perietal yolk sac
carcinoma, fixed for three hours in periodate-lysine-paraformaldehyde containing
29, paraformaldehyde, we have studied the penetration porperties of various un-
labeled and peroxidase-labeled antibody fragments. It was found that quick
freezing and thawing enchanced anti-B.M. penetration when Fab’, 1/21gG, IgG,
and Fab’-peroxidase were used. However, the freezing and thawing did not
consistently enhance the pentration of IgG-peroxidase. We have found that
unlabeled and peroxidase-labeled Fab’ fragments to be especially effective for
immunocytochemical localizations carried out on frozen sections of fixed tissues.

We currently feel that the use of frozen sections of fixed tissues, the periodate-
lysine-paraformaldehyde fixative for retention of antigenicity and ultrastructure,
antibody fragments labeled with peroxidase for their rapid penetration properties,
and the efficient periodate oxidation method for the conjugation of peroxidase to
proteins will be a powerful tool in cell biology.
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In enzyme-labeled antibody techniques the most popular marker enzyme
is horse-radish peroxidase (HRP) (Nakane and Pierce, 1967). Antibodies con-
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