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Nonnal epithelium 

Prostatic 
intra -epi thelial 
neoplasia • • 

carcinoma 

• 

carcinoma 

• 

Honnone refractory 
carcinoma 

• Hereditary factors 
o cancer susceptibility genes such as BRCA I 

and 
o polymorphisms of 

the androgen receptor gene 
• vitamin D receptor gene 
• 5-a reductase type II gene 

• Hypermethylation 
• Tumour suppressor inactivation 
• Telomerase activity 
• Growth factor receptors 
• Dietary factor and related enzymes 
• ?human papilloma virus 

p53, RbI, CD44, KAI-l, E cadhelinJalpha-Catenin" 
ras oncogene activation, ?bcl-2 

• Androgen receptor gene 
o Mutation 
o Amplification 

• Growth factor receptors 

Figure 1.1 The factors potentially involved in the development of prostatic carcinoma. 

(adapted from Ruitjter et al.3
) 
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trigger the caspases and thereby set in motion the proteolytic events that kill the cell 37. 

The anti-apoptotic mechanisms of bcl-2 are illustrated in figure 1.2. 

Receptor-ligand interaction 

Cell membrane 

Initiation caspases 

Procaspases 

Cytochrome c 
Execution caspases 

Mitochondrion 

Figure 1.2. Schematic representation of the role ofbcl-2 in apoptosis 

A marked decrease in pro-apoptotic signals in prostates of aging rats has been described 

and may playa role in the human disease as we1l 38
. 

The expressIOn of bcl-2 has been found to correlate with clinical grade and tumour 

progression in surgically resectable prostatic carcinomas39
-4J. However, in a study by 

Noordzij et al. of pre-treatment transurethral resection specimens of hormonally treated 

(orchidectomy and anti-androgen therapy) prostate cancer, the bcl-2 scores did not 
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Sphingomyelin 

Arachidonic Acid 

co X -1 (constitutional) 

COX-2 (induced) 

,--c_e_r_am_id_e_--,I r L-I_p_r_o_-_ap_o_p_to_ti_· c----, 

I Xenobiotics 

Figure 1.3: COX-2 catalytic pathways, adapted from Kirschenbaum et al.59 

Non-steroidal anti-inflammatory drugs (NSAID's) inhibit the activity of both COX-l and 

COX 2. It has been observed that patients taking NSAID's, had a decreased risk of colon 

cancer 60 and recent studies have shown that there was a trend towards reduced risk of 

advanced prostate cancer with regular use of non-steroidal anti-inflammatory drugs 

(NSAID's)61,62. An increase in COX-2 expression has been found in prostatic carcinoma 

cells in contrast to no increased in expression in the cells of benign prostatic hypertrophy 

63. The expression of COX-2 and therefore sensitivity to treatment by NSAID's may 

present additional therapeutic options. 

It has been found that Cox-2 inhibition down regulates bel-264
. This may contribute to 

mediation of apoptosis. 
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Figure 2.1 Gleason pattern 1: A circumscribed mass of simple, monotonously replicated 
round acini that are uniform in size, shape and spacing. 

Figure 2.2 Gleason pattern 2: Similar to 1 except for lack of circumscription of the 
focus. Slight variation in the acinar size and shape is noted. 
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Figure 2.3 Gleason pattern 3: Prominent variation in the size, shape and spacing of the 
acini but the acini remain discrete and separate. Cribiform glands may be present as is 
illustrated here. 

Figure 2.4 Gleason pattern 4: Fusion of the acini is present with ragged infiltrating cord 
and nests at the edges. 
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Figure 2.5 Gleason pattern 5: Fused sheets and masses of haphazardly arranged acini. 

The sixty-one cases described in 2.1 were subjected to review of the Gleason score. A 

Gleason score was assigned without prior knowledge of the score attributed at diagnosis. 

ProfD Govender, Head of the Division of Anatomical Pathology, independently scored a 

random cross-section of cases. 

For statistical purposes the grades are usually grouped as Gleason score 2 to 4 (well 

differentiated), Gleason score 5 and 6 (moderately differentiated), Gleason score 7 

(moderate to poorly differentiated) and Gleason score 8 to 10 (poorly differentiated)8. 

2.3 Immunohistochemistry 

The sixty-one consecutive cases were submitted for immunohistochemical studies. 

Archived blocks were used. All slides of each case were reviewed and the block 

containing an adequate amount of the highest grade tumour pattern, was selected. 

Antibodies 

The fol lowing protein products were determined on fresh section of paraffin fixed tissue: 

Androgen receptor 

P53 protein (D07) 

20 
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Figure 3.1 Androgen receptor surface expression. 3+ positivity is indicated by the blue 
arrow, 2+ positivity by the red arrow and 1 + positivity by the green arrow. 

There was a significant (p=O,014) positive correlation between androgen receptor 

expression and Gleason grade. There was no significant correlation between androgen 

receptor expression, age, p53 expression or bc1-2 expression. Statistical analysis yielding 

these results is in Appendix D. 

3.3.2 Androgen receptor gene amplification 

Within the original group of 216 patients, ten TURP specimens were obtained with a 

clinical history of anti-androgen therapy to the patient before the procedure. Ten 

specimens were submitted for androgen gene amplification detection. Of these, two 

specimens did not show any signal and were left out of further analysis. Of the remaining 

eight specimens, three specimens showed androgen gene amplification as is illustrated in 

figure 3.2, and five specimens revealed normal expression of the gene with no 

amplification. 
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Figure 3.2 AR gene amplification is present in the centre cell. X chromosome probe is 

green (one copy per cell) and AR gene probe is red (multiple copies). The cell to the right 

shows normal expression of androgen receptor gene (only one copy of each). 

Within the group of eight specimens two patients were represented twice, once just after 

relapse post orchidectomy and again 12 months after the first debulking procedure. One 

of these patients exhibited AR gene amplification in both specimens (case 5 in table 3.4). 

The other patient showed no amplification in the first specimen but did have 

amplification of the AR gene in the second specimen (case 2 in table 3.4) . 

As illustrated in table 3.4 there was no association between p53 protein, bcl-2 expression, 

AR surface expression and AR gene amplification. 
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Table 3.4 AR protein, p53, bcI-2 and Cox-2 expression compared with AR gene 

amplification. AR protein, bcI-2 and p53 were present in the malignant cells while Cox-2 

was present in the stromal cells. 

1 2a 2b 3 4 Sa 5b 6 

AR protein 200 210 200 185 210 200 200 160 

p53 3 170 170 0 29 0 0 0 

bcl-2 negative positive negative negative negative negative positive negative 

Cox-2 negative positive negative negative positive positive positive positive 

ARgene negative negative positive negative negative positive positive negative 

amplification 

3.4 p53 

p53 expression ranged from 0 to 290 out of 300. The median expression was 40/300 with 

a standard deviation of 79,52. There was significant positive correlation between p53 

staining and Gleason score (p=0,034), see appendix D. 

Twenty out of 61 cases (33%) were negative for p53 staining. There was no difference in 

the median Gleason score between the p53 negative and p53 positive group, see appendix 

D. 

p53 expression is illustrated in figure 3.3. 
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Figure 3.3 p53 expression. 3+ positivity is indicated by the blue arrow, 2+ positivity by 

the red arrow and 1 + positivity by the green arrow. 

3.5 bcl-2 

Bc1-2 expression was detennined in 61 specimens. Fifteen out of 61 specimens expressed 

bcl-2 (25%). Seven out of the 15 (47%) positive specimens were black patients, 7 (47%) 

of mixed descent and only one patient (6%), white. When compared to the demographics 

of the group; 36% black, 53% mixed race and 11 % white, a disproportionate number of 

specimens from black patients were positive for bc1-2. 

There was a highly significant correlation between bc1-2 expression and increased 

Gleason score (p=0,005, see appendix D). All but one of the patients that expressed bc1-2 

were in statistical Gleason score group 4. The remaining case was in group 2. 

There was no significant correlation between bcl-2 expression, AR expression, p53 

expression or age (see appendix D ). 

Positive bcl-2 expression is illustrated in figure 3.4. 
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Figure 3.4 Bcl-2 expression in the cytoplasm of prostatic adenocarcinoma cells. 

3.6 Cox-2 

Cox-2 expression was determined in 61 cases. Cox-2 expreSSIon was present in the 

interdigitating cells (IDC's) in all the cases examined (figure 3.5) and in the stromal cells 

of 51 out of 61 cases (84%) (figure 3.6). The positivity in stromal cells was present 

surrounding benign and malignant glandular tissue. The cells of origin (IDC's or stromal 

cells) were identified on H&E stained slides. 

The racial distribution of patients with speCImens expressing Cox-2 In stromal cells, 

reflected the racial distribution of the patients selected. 
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Figure 3.5 Cox-2 expression In interdigitating dendritic cells surrounding high grade 

tumour. 

Figure 3.6 Cox-2 expression in stromal cells. 

Comparison of Gleason score and expression of androgen receptor and p53 in the Cox-2 

positive and Cox-2 negative cases is illustrated in table 3.5. Comparison of bcl-2 and 

32 
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