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A new simultaneous double immunostaining method has
been optimized to localize the DNA synthesis marker
bromodeoxyuridine (BrdU) and calcitonin gene-related pep-
tide (CGRP) in endocrine cells of Bouin’s-fixed, paraffin-
embedded rat lung. Nuclease pre-treatment before immu-
nostaining is compatible with optimal tissue morphology and
CGRP antigenicity preservation. Nickel-enhanced develop-
ment of avidin-biotin-peroxidase staining is used to show
CGRP immunoreactivity in black and alkaline phospha-

Introduction

In 1982, monoclonal antibodies specific for the thymidine analogue
5"-bromodeoxyuridine (BrdU) were produced and applied for the
first time to detect DNA replication immunocytochemically (1).
Since then, monoclonal antibodies to BrdU have been used increas-
ingly for proliferation studies (2-3). This new method has been
compared with the other techniques available for assessment of cell
proliferation (6-8). It has been proposed as a faster, easier, and
safer alternative to the [?HJ-thymidine technique and has the ad-
vantage of giving a better morphological definition (9). BrdU is
administered shortly before the removal of the tissue (similarly to
the [3H]-thymidine technique). Although the monoclonal anti-
bodies recognize BrdU only on monostranded DNA, so thata DNA-
denaturing pre-treatment is required, the immunocytochemical
demonstration of the incorporation of BrdU is relatively simple.

However,,if it is desired to investigate BrdU incorporation in
a particular cell type that is not distinguishable morphologically
from its neighbors, a seccond immunostaining may be required,
using an antibody specific for that cell type. Several protocols for
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tase-anti-alkaline phosphatase is applied to demonstrate in-
corporated BrdU in red. The present methodology could be
useful for studies requiring detection of incorporated BrdU
in cells producing regulatory peptides or other labile anti-
gens. (J Histcochem Cytochem 40:1121-1128, 1992)
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double immunostaining of BrdU with another antigen have already
been described (9-13). A simultaneous double staining method
(i.c., one set of staining reactions) would be preferable, but is often
prevented by the pre-treatments required for denaturing DNA,
which reduce or destroy the antigenicity of the second antigen.
Therefore, when double immunolocalization of BrdU and another
antigen is intended, a compromise berween the optimal conditions
for immunocytochemical demonstration of each antigen must be
achieved. This applics especially to the fixation and pre-treatrment
procedures.

Thus far, very few such studies have been carried out with a dou-
ble immunocytochemical technique on endocrine cells (14,15). The
aim of the present study was to st up a simple and reliable double
immunocytochemical method for simultancous demonstration of
calcitonin gene-related peptide (CGRP) and BrdU to study the up-
take of BrdU by CGRP-immunoreactive cells in the lung of the rat.
This involved the optimization of the administration of BrdU, the
pre-treatment, and the immunocytochemical methods.

Most of the endocrine cells of the rat lung are known to store
CGRP (16). As with other small regulatory peptides, immunocy-
tochemical demonstration of CGRP requires specific conditions
(e.g.. concerning fixation) for preservation of its antigenicity. Among
the several fixation protocols reported so far for BrdU immunocy-
tochemistry (17-19), only a few are suitable for immunostaining
CGRP and other regulatory peprides. In addition, in double im-
munostaining, thc DNA-denaturing pre-treatment required for
BrdU detection can reduce the antigenicity of the endocrine pep-
tide. Most of the proteolyric pre-treatments reported previously
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