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TISSUE MORPHOLOGICAL changes observed under the light 
microscope are recognised as a comparatively late consequence 
of key molecular events that have initiated pathological 
change. With increasing knowledge of molecular control 
mechanisms, it is understandable that immunohistochemical 
studies are used to link specific regulatory proteins, in either 
their normal or mutated forms, with tissue morphological 
changes. The recent paper by Girod et al. (11 considered the 
patterns of ~53 and proliferating cell nuclear antigen (PCNA) 
immunoreactivity in a range of paraffin-embedded normal, 
non-malignant, dysplastic and neoplastic oral mucosal tissues. 
However, the results presented in Figures 1 and 2 are difficult 
to interpret, and may partially reflect the complex biologies of 
p53 and PCNA proteins, and the influence of immuno- 
histochemical techniques on patterns of immunoreactivity. 

PCNA cannot be considered a good marker of proliferation 
status. Nuclear PCNA levels are elevated during cell cycling, 
but increased PCNA nuclear levels can also be induced in the 
absence of cell cycling, by either growth factors or as a result of 
DNA damage [2-51. Interpretation is further confused by the 
long tissue half-life of PCNA (at least 20 h) [2], which 
indicates that nuclei can remain PCNA’ long after the 
PCNA-inducing stimulus has passed. Accordingly, great 
variation is observed in intensity of PCNA nuclear immuno- 
reactivity, and under certain experimental conditions, up to 
100” ,) of some cell populations are PCNA + [6]. The influence 
of the type, duration and temperature of tissue fixation on 
subsequent PCNA immunoreactivity has been reported in 
detail, and even the temperature and length of tissue section 
drying on glass slides have been demonstrated to be critical 
[7-lo]. Some of the variables introduced by tissue fixation can 
be overcome with heat-mediated techniques, such as micro- 
wave or autoclave/pressure-cooker antigen retrieval [lO-141. 
Of particular importance are the temperature achieved, the 
time period at which that temperature is maintained, and 
buffer composition. Optimum conditions may vary for differ- 
ent monoclonal antibodies specific to the same protein. 
Ideally, comparison should be made with patterns of PCNA 
immunoreactivity in fresh/frozen tissue, but anti-PCNA 
antibodies are ineffective on unfixed tissue [7,8]. The complex 
biology of PCNA, and the influence of immunohistochemical 
technique on patterns of PCNA immunoreactivity, makes 
quantification of PCNA nuclei within tissue sections diffi- 

cult. Consideration must be given to the threshold of nuclear 

immunoreactivity, case selection and number, choice and 

number of areas to be quantified, the number of cells counted, 

reproducibility of results, and statistical analysis [15]. The 
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difficulties in interpretation of quantitative studies of PCNA 
immunoreactivity are reflected in many contradictory, pub- 
lished reports [15], and PCNA cannot be considered a good 
marker to assess proliferative activity of premalignant and 
malignant lesions. 

Loss of normal ~53 function occurs in many neoplasms, and 
although the precise role of ~53 in the carcinogenic pathway 
has yet to be fully elucidated, ~53 mutations occur early in the 
development of neoplastic disease [ 16-191. Correlation 
between ~53 mutation and immunoreactivity labelling indices 
has been demonstrated. For example, in an investigation of 
colorectal neoplasms, Baas et al. [20] reported that. 6 of 7 cases 
with a ~53 labelling index (LI) > 30”,, , had a ~53 mutation 
identified, whereas 6 of 7 cases with a ~53 LI < l”,, had no 
mutation. The final case with a LI < l”,, had a ~53 mutation 
that resulted in a truncated ~53 protein that lacked the target 
epitope required for immunolocalisation. Accordingly, 
absence of ~53 expression does not always indicate lack of ~53 
expression. However, ~53 immunoreactivity does not neces- 
sarily equate with a carcinogenic pathway, particularly where 
the antibody investigated may detect either wild type or 
mutant ~53. Increased ~53 immunoreactivity is observed in 
normal cells in response to DNA-damaging stimuli, such as 
ultra-violet light in recreational sun-bathing, and ~53 
immunoreactivity is observed in non-neoplastic lesions and in 
association with inflammation [21-231. As with PCNA 
immunohistochemistry, technical considerations, such as 
choice of anti-p53 antibody, tissue fixation and antigen 
retrieval protocols, can have a marked effect on patterns of p53 
immunoreactivity, and ~53 nuclei may be observed in 
paraffin-embedded normal tissue following heat-mediated 
antigen retrieval [ 11, 13, 14,20,24]. Many anti-p53 antibodies 
are effective on fresh/frozen tissue, and investigation of a few 
fresh/frozen specimens helps validate patterns of p53 
immunoreactivity observed in a large series of paraffin- 
embedded, archival tissue. 

The interest in PCNA and ~53 proteins as potential 
immunohistological markers of malignant disease is reflected 
in the large number of published reports. However, useful 
interpretation of PCNA and ~53 immunohistochemical 
studies can only be made if full consideration is given to the 
complex biologies of PCNA and ~53, and to the influence of 
experimental technique. 
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