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Summary 
Prostatic spccil'ic antigen (PSA) immunoreactivi ty 
is the most commonly used histological marker to 
identity epithelial cells o f prostate or igin. Unl ike 
tissues f rom wh i te men in wh i ch grade-related 
variabi l i ty has been reported, the pattern ol" PSA 
immunoreact iv i ty in prostatic tissues f rom black 
Afr ican men is presently unknown. This study was 
done to evaluate the pattern ol PSA staining in 
sections of normal, benign hyperplastic and malignant 
prostatic glands from men from this sub-population. 
PSA immunostaining was done on 4-fim serial sections 
I r om a r ch i va l spec imens o f ben ign prosta t ic 
hyperplasia (BPH) and carcinoma of the prostate 
(CaP) obta ined I r om black A f r i c a n men using 
standard immunoperoxidase techniques. The intensity 
of PSA immunoreact iv i ty o f the glands was scored 
using a semi-quantitative method. PSA expression 
decreased wi th increasing de-differentiat ion of the 
tissue histotype wi th poorly differentiated tumours 
staining least. PSA immunoreact iv i ty was strong in 
100# o f normal glands and 84# of BPH glands and 
modera te in the rest. In con t ras t , PSA 
immunoposi l iv i ty was strong in 32# o f CaP glands, 
moderate in 2 6 # . weak in 3 4 # and absent in 8%. 
Statistical comparison revealed that PSA expression 
was signif icant ly higher in benign tissues (normal/ 
atrophic and BPH) than in CaP glands [p = <0.00011. 
Our f indings show that PSA immunoreactivi ty is 
grade-related in prostatic tissues from black men and 
this has imp l i ca t ions for c l in ica l diagnosis and 
research. It also confirms the l imitations of PSA-
testing in diagnosing CaP. and indicates that newer 
immunohistochemical tests for malignant prostatic 
cells should be acquired by Sub-Saharan laboratories. 
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R e s u m e 
I /i inmunoreacIi vile it I*antigene pre>stalique specillque 
(APS) est le plus utilise marqucur hisiologique pour 
i d e n t i l i e r T o r i g i n e des ce l l u les pros ia t iques 
epitheliales. Contrairement aux tissues des homines 
europeens ayant d i f f e ren t degre el f requence 
d 'an t igene p ros ta t i que spec i f i que . 
L'imnuinoreactivite des tissues prostatiqueche/ les 
homines noir Afr icain rcste inconnu. Cette etude avail 
pour object i f d'evaluer la frequence des APS tenle 
des sections normales. hyperlasiique el maligne des 
glandes prosiatiques des homines dans le sud du 
Sahara. APS eta i l fa i le sur 4 u m sect ions des 
echantil lons obtenu des Af r ica in de Phyperplasie 
benigne prostatique et du cancer de la prostate obtenu 
des A f r i ca ins ut i l isant les techniques standard 
tP i m m u n o p e r o x i d a s e . L ' i n ten si te de I ' A P S 
immunoreactive des glandes etail e\aluee utilisant 
line methode semi quantitative. L'expression de TAPS 
augmentani avec la dif ferentiat ion tissues mais etait 
faiblemeni d i f ferent iee par les teiniures. L APS 
immunoch im ie etai l de 100# pour les glandes 
normales et 84# pour les cas benignes et moderes. 
Au contraire TAPS immunochimie etail de 32# polit-
ies glandes cancereuses, 26# pour les cas moderes. 
la ib lc che/ 34 cas et absent che / S cas. La 
eomparaison stalislique revelait que rexpression de 
TAPS etail significativement pluselevee aux tissues 
benignes cjue les glandes cancereuses P=0.0001. Ces 
resultatsdemontrenl tjue TAPS immunochimie varie 
avec le degre de tissus prosiatiques che/ les noirs el 
a ties implications de diagnostic cl iniqucs el tie 
recherche. C eci conl irme les limitations tlu depistage 
dans le il iagnostic de PAPS ou cancer prostatique 
el i nd i que ties nouve l l es methodes 
inmuinohistologiques t loivenl etre developpes pour 
les tests ties cellules tlu cancer prostaliques dans 
les laboratoires au Sutl tin Sahara. 

I n t roduc t i on 
Although newer and more specific tests have been 
developed for lhe identification of prostatic epithelial 
cel ls 11 -31 ant i-prostate speci f ic antigen .(PSA) 
immunoreactivi ty remains the most commonly used 
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marker Tor these eells |4| . The sensit iv i ty and 
specificity of anti-PSA antibodies has therefore 
remained of importance in clinical studies aimed at 
accurately diagnosing and staging cases of carcinoma 
of the prostate (CaP). To this end. monoclonal 
antibodies have been found to be more specific but 
less s e n s i t i v e t h a n p o l y c l o n a l a n t i b o d i e s | 5 | . 

Furthermore, the heat-induced epitope retrieval 
(HIER) technique is considered superior to the 
older antigen retrieval methods in exposing PSA 
epi topes and inc reas ing the sens i t i v i t y and 
specificity of the antibodies |5 | . Despite these 
advances, i m m u n o r e a c t i v i t y to an t i -PSA 
monoclonal antibodies has been found to decrease 
with increasing tumour grade in prostatic tissues 
from white men |5, 6|. In addition. PSA is an 
androgen response element and its expression is 
regulated by androgen receptors (AR) in prostatic 
ep i the l ia l ce l ls |7 . 8 | . We and others have 
previously detected sub-population differences in 
the expression o f AR in the epithelium and stroma 
of benign and malignant prostatic tissues from black 
men [9, 1()|. Racial differences have also been 
reported in the expression of other antigens whose 
act iv i ty is regulated by AR 1111. These studies 
suggest that PSA expression in prostatic tissues 
from black men may be different from that reported 
in white men. 

Despite the above reports however, we 
could find no studies specifically directed at assessing 
PSA expression in prostatic tissues from black men. 
We now report on a study in which we evaluated the 
level of PSA imnumostaining in normal/atrophic. 
benign hyperplastic and malignant prostatic tissues 
from native black African men. 

Mater ia ls and methods 
Materials 

Sections from archival specimens of transurethral and 
retropubic prostatectomies for 19 cases of benign 
prostatic hyperplasia (BPH) and 39 cases o f 
carcinoma of the prostate (CaP) were obtained from 
the Pathology Department of the University College 
Hospital (UCII ) . Ibadan Nigeria and the African 
Institute of Urology. C'hilongwe. Zimbabwe. A l l the 
tissues had been fixed using similar protocols in 10% 
buffered formalin and embedded in paraffin. Routine 
haematoxylin and cos in staining o f representative 
sections f rom each block was undertaken for 
histological evaluation by experienced pathologists 
(JOO and CAM). 4-j.im serial sections were prepared 

from selected blocks, and stored in slide racks at room 
temperature until stained. 

The primary malignant prostatic tumours 
were graded using the Gleason score | I 2 | . and 
classified as well differentiated ( G l . Gleason score 
2-4), moderately differentiated (G2, Gleason score 
5 - 7 ) o r p o o r l y d i f f e r e n t i a t e d ( G 3 . G l e a s o n score 8-

10). There were I I , GI tumours; 10, G2 tumours; 
and 18, G3 cancers. The monoclonal anti-PSA 
antibody used in this study was obtained commercially 
(NCL-PSA Novocastra, Northumbria, UK). The 
sensitivity and specificity of this antibody had been 
confirmed in our earlier report 113|. 

PSA hnmunosta ii i in# 

Anti-PSA imnumostaining was done as previously 
described 1131 by one o f the authors (EOO). A l l 
sections were stained within 3 weeks of preparation 
from archival blocks to avoid antigen degradation 1131. 
Briefly, archival sections were deparaffinized and 
equi l ibrated (Tr is-buf fered saline |TBS | ) , and 
peroxidase activity was quenched with hydrogen 
peroxide solution. Heat-induced epitope retrieval 
( H I E R ) o f the PSA epitopes was achieved by 
microwaving the sections in 1 OmM citrate buffer pH 
6.0. The sections were then blocked with 20% normal 
goat serum. A pre-diluted solution of mouse monoclonal 
anti-human PSA was added and the sections incubated 
for 2hrs at room temperature or overnight at 4°C. The 
sections were rinsed with TBS and incubated with goat 
secondary antibody. The avidin-biolin complex was then 
applied to the sections followed by a freshly prepared 
ehromogen mix of buffered 3\3' diaminobenzidine 
teirahydrochloride. The sections were counter"stained 
with Mayer's haematoxylin, then dehydrated, cleared 
and mounted with X A M neutral mounting medium 
(BDH Poole, Dorset, UK). 

Positive and negative controls were included 
in ill I staining runs. The positive control was BPH 
sections known to be PSA positive. Negative 
controls were: (1) substitution of monoclonal anti-
PSA with mouse IgG at the same dilution as the 
primary antibody; (2) sections o f transitional bladder 
carcinoma incubated with anti-PSA. 

Evaluation of Immunol liemistry 

The staining patterns of the sections were assessed 
independently, and without prior knowledge of 
histological grading, by an assessor (EOO) and 
scored visually. Areas of inflammation, infarction and 
tissue autolysis within the sections were excluded 
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(A) BPH glands showing strong 
PSA immunopositivity. (B) CaP 
glands showing mixed moderate 
and weak anti-PSA staining. 
(C) CaP glands showing no PSA 
immunoreactivity. Negative 
controls: (D) BPH section 
incubated with anti-mouse IgG, 
and (E) Bladder transitional cell 
cancer both showing no anti-

__PSA staining. 
l ' i " . I : 
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Table 1: PSA Expression in Prostatic Glands in Black African Men 

Mean Intensity of 
Histology Score immunoreaction 
(Total no) (SD) Strong (%, CI) Moderate (%, CI) Weak (%.CI) Absent (%. CI) 

Benign Tissues 
(Cum) 74(13) 16(84,62-94) 3(16,6-38) 0(0,0-17) 0(0,0-17) 
Normal/ 
Atrophic (19) 77(7) I9( 100,83-100) 0(0,0-17) 0(0,0-17) 0(0.0-17) 
BPH (19) 71(22) 16(84,62-94) 2(11, 1-32) 1 (5.0-25) 0(0.0-17) 
CaP Cum (39) 43(35) 12(32. 18-50) 10(27. 14-44) 13(35.20-53) 3(8.2-22) 
Gl ( I I ) 57(27) 5(46, 17-77) 3(28,6-61) 3(28,6-61) 0(0.0-29) 
G2(I0) 50(30) 4(40. 12-77) 3(30. 7-65) 3(30.7-65) 0(0.0-27) 
G3( IS) 29(34) 3(18.4-43) 4(24.7-50) 7(41. 18-67) 3(18.4-43) 

Key 

SD = Standard Deviation Hit PIN = High grade prostatic infra-epithelial neoplasia 
CI = Confidence Interval Cat* = Primary prostatic cancer 
HI3/1 = Benign prostatic hyperplasia Cum = Cummulative 

Table showing that anti-PSA expression decreased in prostatic tissues from native African men with increasing de-
differentiation oj the tissue histotype with poorly differentiated tumours staining least (normal/atrophic and BPH 
glands v CaP glands, p = <0.0001) 

f rom analysis. False posit iv i ly due to formalin 
pigments was excluded by viewing the slides with 
polari/ed light. The PSA score was determined as 
has been previously described using the modified H-
Score that takes into account the number of cells 
with a positive membranous reaction weighted with 
the intensity o f staining in pre-selected homogeneous 
areas of normal and benign hyperplastic glands in 
BPH sections and malignant glands in CaP sections 
| 10. 14). The final scores were classified as; 0 = 
negative. 1 - 33% = low/weak expression, 34- 66% = 
moderate expression, >66# = high/strong expression. 

Statistical methods 
The results were reported as proportions within 
histological groups together with the corresponding 
95# confidence intervals. Statistical comparison of 
PSA scores in the main proslatic tissue histotypes 
(normal, benign hyperplastic, and malignant cell types) 
was done using the paired and unpaired Student t-
tcst as appropriate. A l l tests were two-sided, and 
were performed al the 0.05 level of significance. 

Results 
Pattern of PSA immunostaining 
PSA was expressed by proslatic epithelial cells only 
and not by the surrounding stromal elements. 
Furthermore, expression decreased with increasing 

de-differentiation of the tissue histotype with poorly 
differentiated tumours staining least (figs. la-d). 
Furthermore, whilst PSA immunostaining was uniform 
in normal/atrophic and BPH glands, a mixed intensity 
of immunopositivity was observed in CaP glands. As 
such CaP sections were scored using the areas of highest 
PSA immunoreactivity. For details of immunostaining 
score see table 1. 

Sections from BPH glands 
Normal/atrophic and BPH glands in sections from 
BPH glands were all positive for PSA. Anti-PSA 
staining was strong in normal/atrophic glands in all 
19 sections (100%, C.I 83-100%). In contrast. PSA 
immunopositivity in BPH glands was strong in 16/19 
sections (84%. C.I. 62-94# ), moderate in 2/19 (11# , 
C.I. 1-32%), and weak in 1/19 (5%. C.l. 0-25#.). 
Statistical comparison o f individual immunostaining 
scores revealed no significant differences between 
PSA expression in normal/atrophic and BPH glands 
|/> = ().()8|). 

Sections from CaP glands 
Anti-PSA reaction was strong in malignant glands in 
12/39 sections (32%, C.l . 19-48# ), moderate in 10/ 
39 (26# C. l . 15 to 42%) and weak in 13/39 (34# 
C. l . 21 to 50%). Mal ignant glands in 3/39 CaP 
sections were negative for the marker ( 8 # . C.l. 3-
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21%). Overall, the intensity o f PSA staining appeared 
to decrease wi th increasing de-dif ferent iat ion o f the 
epithelium but there was no signif icant difference 
between adjacent histological grades |p = ().()«S|. PSA 
expression was however signif icantly lower in poorly 
d i f ferent iated tumours when compared to we l l / 
moderately dif ferentiated cancers |p = 0.0081. O f 
note in this regard was the fact that the 3 PSA -
negative sections were f rom anaplastic (G3, Gleason 
score 10) t u m o u r s . F u r t h e r m o r e , PSA 
immimoreac i i v i t y was s ign i f i can t l y h igher than 
observed in benign prostatic glands tissues (normal/ 
atrophic and BPH) in BPH sections when compared 
to CaP glands (/> = <0.0001). 

D iscuss ion 
The d e s c r i p t i o n o f the pa t te rn o f a n t i - P S A 
immunoreact iv i ly in native black Afr ican men is o f 
cl inical and research importance. This is because the 
newer immunohistochemical or genetic tests wi th 
which prostatic cells may be identi f ied are largely 
unavailable in Afr ica, and international collaborative 
research projects on prostatic diseases often involve 
comparat ive studies on tissues f rom pathology 
departments f rom the continent 110, 13, I5| . 

Our f i n d i n g that PSA imnumos ta i n i ng 
decreases wi th increasing malignancy of prostatic 
tissues in our cohort o f black Afr ican men is therefore 
of significance. This is because it confirms earlier 
reports from studies on tissues from white men |5, 
61 and shows that the changes in PSA expression 
associated wi th grade are similar in tumours from 
black and white men. In addit ion, the fact that all the 
PSA-negat ive tissues were cases o f anaplastic 
(Gleason Score 10) tumours is also similar to previous 
reports |5 | and provides further evidence that the 
lack of PSA immimoreac i i v i t y does not exclude 
prostatic origin o f the suspected malignant epithelium. 
Indeed this f ind ing may explain, at least in part, the 
relatively low serum levels o f PSA delected in some 
cases of high grade CaP | 16|. 

The results o f this present study were also 
significant for another reason. Prostate cancers have 
ii more aggressive biology in blacks | 17-191 and PSA 
production is a marker o f the aggressiveness o f the 
disease |20|. PSA expression is regulated by AR |7. 
81 and it has been previously shown [9, 101 that black 
men with C aPhave higher epithelial AR expression 
than Caucasians. We therefore expected that PSA 
imnumopos i t i v i t y w o u l d be h igher in prostat ic 

epithelium Irom black men. As such the similarity o f 
PSA immunoreact iv i ly in our samples and those of 
previous studies |5 | was surpr is ing and we are 
presently unable to explain this similarity. However, 
as the three PSA-negative cases were AR positive 
tumours we postulate that, similar to observations in 
the serum levels o f the marker in some patients wi th 
advanced cancers [ 16), tissue expression PSA may 
become dissociated from androgen regulation in high 
grade tumours. 

A limitation o f this study is the relatively small 
number o f samp les e v a l u a t e d f r o m the t w o 
participating centres. However the similar i ty of the 
distribution o f results in the samples from the centres 
lends credence to the validity o f the results. However, 
a larger study may be required to confirm our findings. 

Conc lus ion 
Although this study incorporates a relatively small 
number o f specimens, the findings of this study show 
that, s i m i l a r to t issues f r o m wh i t e men, PSA 
immunoreactivi ly shows grade-related variabi l i ty in 
prostatic tumours f rom native black Afr ican men and 
this has implications for the cl inical diagnosis o f CaP 
and research (especially col laborat ive projects). It 
also confirms the l imitat ions o f PSA-testing as the 
sole diagnost ic tool for CaP, and indicates that 
pathology laboratories in Sub-Saharan Afr ica should 
acquire newer i m m u n o h i s t o c h e m i c a l tests for 
malignant prostatic cells to maintain the diagnostic 
and research standards. These f indings may need to 
be confirmed by a larger study. 
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