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Summary. The concentration ofZn,  Cd and Se in unseparat- 
ed tissues and epithelial and stromal fractions of  normal 
prostate gland, BPH and prostatic carcinomas of  different 
histological grading were determined by tameless AAS. 
There were distinct differences in the content of  Zn, Cd 
and Se in the epithelial and stromal fractions depending on 
histology. In all cases the concentration o f  these elements 
in the epithelial fractions was higher than in stromal frac- 
tions. These differences are discussed. 
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Materials and Methods 

Prostatic tissues of 10 BPH, 9 carcinomas of different grade and of 
5 normal prostates taken at autopsy were examined. One part of 
each sample was taken for separation into epithelial and stromal 
portions and the other part was used as a control. Separation 
was effected by collagenase (SERVA) in a Krebs-Ringer-buffer at 
37 °C for 1 li. The epithelial cells were separated from the stroma 
by centrifugation (15 min 800 g). The fractions were dried and 
washed in nitric acid (Suprapur, Merck). The sample solutions were 
analyzed by tameless atomic absorption. Cd and Zn were measured 
by graphite furnace technique, Se was analyzed with hydride ge- 
neration. In all cases the standard addition technique was used. 

Introduction 

Previous studies showed a distinct biological antagonistic 
effect with Zn and Cd in the prostatic gland. We found an 
increased content of  Zn in BPH and a decrease of  this ele- 
ment in prostatic cancer compared to normal prostatic 
tissues. We also found a continous increase of  Cd concen- 
tration from normal prostate through BPH to carcinomas 
[3]. These results were confirmed by the identfication of  
these trace elements in the cellular fractions of  the prostatic 
tissues of  different histology [4]. The stroma - epithelial 
interaction in the prostate is importantin the formation and 
accumulation of  DHT [ 1 ,8 ,  12]. Therefore it was interesting 
to analyze the concentration of  Zn, Cd and Se, which may 
be protective in cancer, as suggested in bladder cancer [6, 
14, 15]. We measured the three elements separated in epi- 
thelium and stroma, in comparison to the whole tissue, of  
normal human prostate, BPH and carcinoma of  different 
histology. 
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Results 

Zn Investigations 

The Zn concentration in stroma and epithelial fractions of  
BPH was increased compared with those of  normal prostate. 
In carcinoma the Zn concentration was decreased in the 
whole tissue in comparison to normal prostate and BPH as 
previously reported [3, 5 ]. The Zn level in epithelial frac- 
tions of  BPH and also in carcinoma was higher than in the 
stroma. It was interesting that the Zn concentration in the 
stromal fractions of  adenocarcinoma was similar to those 
of BPH. The poorly-differentiated carcinoma showed the 
lowest Zn-levels in the stromal fraction. In the prostates of  
healthy mean there was no difference in the Zn concentra- 
tion between stroma and epithelium. Contrary to this the 
Zn values in BPH and carcinoma showed an increase in the 
epithelial fractions. 

Cd Investigations 

The Cd-investigations showed higher concentrations in the 
epithelial fraction than in the stroma in all cases. Though we 
had found the highest levels of  Cd in the unseparated tissues 
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Table 1. Zn concentration in prostatic tissues (~g/g dried samples) 

histology n unseparated tissues stromal fraction epithelial fractions 

normal 5 488 -+ 190 208 -+ 128 181 +- 85 
PBH 10 1,177 -+ 485 394 +- 256 2,586 -+ 1,429 
Adenocarcinoma 7 440 +- 216 344 -+ 216 936 -+ 925 
poorly-diff. Ca. 2 316 -+ 86 61 -+ 8 470 +- 86 

Table 2. Cd-concentrations in prostatic tissue (/~g/g dried samples) 

histology n unseparated tissues stromal fractions epithelial fractions 

normal 5 0.50 -+ 0.26 0.47 -+ 0.30 0.86 -+ 0.55 
BPH 10 0.65 _+ 0.31 0.47 +- 0.24 1.06 +- 0.96 
Adenocarcinoma 7 0.70 _+ 0.17 0.37 +- 0.25 0.52 -+ 0.11 
poorly-diff. Ca. 2 0.80 _+ 0.20 0.20 -+ 0.10 1.10 +_ 0.33 

Table 3. Se-concentrations in prostatic tissues ~g/g dried samples) 

histology n unseparated tissues stromal fractions epithelial fractions 

normal 5 0.60 +- 0.21 0.74 -+ 0.16 0.49 -+ 0.02 
BPH 10 0.76 +- 0.37 0.87 -+ 0.77 1.89 _+ 1.22 
Adenocarcinoma 7 0.71 -+ 0.32 0.80 -+ 0.45 1.20 -+ 0.71 
poorly-diff. Ca. 2 0.38 +- 0.24 0.46 -+ 0.16 0.60 +- 0.47 

of prostatic carcinoma there were no significant differences 
between the stromal and epithelial fractions from normal 
prostate,  as in BPH and carcinoma. This observation could 
be interpreted in connection with the results of  Webber [ 15] 
who found that  only a small change of  the Cd concentra- 
tion in presence of  transferrin induced a decline in epi- 

thelial cell growth. 

Selnvesnga~ons 

The results of  Se levels were similar to the Cd levels in all 

fractions and in the unseparated tissue. The unseparated 
tissues from prostatic carcinoma revealed decreased amounts 
of  Se compared with normal prostate and with BPH. This 
is similar to the results of  previous investigations in bladder 
cancer [6]. We also found higher values of  Se in the epithelial 
fraction than in the stroma. It was interesting that the con- 
centration of  Se in the epithelial fraction of  BPH was higher 
than in the epithelial fraction from normal prostate. The 
molar relation of  Se to Cd in the epithelium was equal, in 
normal tissues and in poorly-differentiated carcinoma. In 
contrast to this we found that  Se was more evident in the 
epithelium of  BPH and o f  adeno-carcinoma. 

Conclusions 

In agreement with the results obtained by  Habib and other 
authors [7, 8, 9, 11] we confirm the general decrease of  the 
Zn concentration from BPH through normal to poorly-  
differentiated carcinoma. In our investigations it seemed 
that the relationship of  the Zn-concentration between the 
stromal and epithelial fractions is strongly diminished in 
poorly-differentiated carcinoma in comparison to normal 
prostate.  These results indicate the possible role o f  disturb- 
ed enzyme biosynthesis and protein metabolism which 
depend upon Zn concentration in carcinomatous tissues. 

We generally found higher Zn levels in epithelium than 
in stroma as a possible expression of  the RNA and DNA 
synthesis and the action of  the carboanhydrases and other 
enzymes. 

The role of  Cd in the carcinogenesis and its interactions 
with Zn inside the prostate is complicated [10, 13]. The 
higher amount  of Cd found in the epithelium compared 
with stroma in normal tissues and in prostatic cancer could 

be due to the higher amount of  specific metal-binding 
protein in the prostatic epithelium. 

The role of  Se as a possible inhibitor for chemical car- 
cinogenesis was discussed by several investigators [2 ,6 ,  14, 
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T a b l e  4. Conclusion 

Zn: - epithelial concentration > stromal 
- lowest Znqevels in stromal fractions of cancer 

Cd: - unseparated tissues: Concentration in cancer increased 
- epithelial concentration > stromal 

Se: - lowest Se-levels in prostatic cancer 

15]. Se shows a strong tendency to form complexes with 

metals. Investigations suggest that Se may play a role in 

inhibition of  both the initiation and promotion stages of  

carcinogenesis. It  can inhibit the activation o f  carcinogens 

requiring metabolic interaction and accelerate their detoxi- 

fication [15]. Se also has the ability to abolish the growth, 

stimulatory effect of  Cd which may be important in prostat- 

ic carcinogenesis. In agreement with this statement we found 

the lowest Se concentration in the whole tissues of  prostate 

cancer. We could not  find any significant differences of  Se- 

levels in the stromal fractions o f  BPH, normal prostates and 

adenocarcinoma. The Se concentration in the stroma of 

poorly-differentiated carcinoma was decreased. 

In the epithelial fraction of  both BPH and of  adenocar- 

cinoma selenium was promiment as was zinc. This may 

confirm an interaction of  Zn and Se in the cellular growth. 
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