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ABSTRACT 

Cancer of the prostate is one of the leading causes of cancer related deaths 

in black and white men. An important role in the development of prostate cancer 

is played by androgens and androgen ablation is therefore currently used in 

cancer treatment. In the past, estrogens were widely used in treatment of 

prostate cancer, but there are indications that estrogens could also be involved in 

carcinogenesis. In contrast with saturated fats, some essential fatty acids (EFAs) 

are associated with a decrease in prostate cancer incidence. Lately, much 

research has been done on the modulation of the binding of steroid hormones to 

their receptors by essential fatty acids (EFAs), which could interfere with the 

steroid hormone's message. Therefore, the aim of this study was to determine in 

whole DU-145 human prostate cells the effect of EFAs and their metabolites on 

the binding and affinity of the estrogen receptor (ER) and androgen receptor (AR) 

to estradiol (E2) and testosterone (T), respectively. Binding studies were carried 

out with radioactive T and E2 with and without an excess of cold steroid. Data 

was analyzed according to the Scatchard method. Western and northern blotting 

were applied. The results showed that the EFAs under investigation inhibited the 

AR's capacity (Bmax) , in contrast to the ER's capacity, which was stimulated. 

However, the dissociation constants (KJ) of the AR and ER complexes in the 

presence of the fatty acids (FAs) were as follows. Except for eicosapentaenoic 

acid (EPA) which decreased the AR dissociation constant and EPA and alpha­

linolenic acid (ALA) which increased the ER dissociation constant, the remaining 

FAs had no significant effect on the Kd values of both the AR and ER complexes. 

The decrease in the AR KJ and Bmax values implied that EPA caused less T to 

bind to AR, but more tightly. In contrast, the increase in the ER Bmax and KJ 

values implied that both EPA and ALA caused more E2 to bind to ER, but more 

loosely. The overall inhibition of T binding to AR and stimulation of E2 binding to 

ER by n-3 EFA may be beneficial during androgen withdrawal with or without 

estrogen therapy . Molecular studies showed that EFAs had no effect on the 

expression of the steroid receptors and further studies are necessary to 

xvii 

 
 
 



investigate the effect of EFAs on steroid receptor expression. According to these 

preliminary results it is concluded that men should benefit from a diet rich in 

certain essential polyunsaturated fatty acids although its function remains to be 

clarified. 

KEY WORDS: Estrogen receptor ex, Estrogen receptor ~, Androgen receptors, Prostatic 

cancer, DU-14S cells, Essential fatty acids, Scatchard analysis, Northern blotting, 

Immunocytochemistry, Western blotting. 
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OPSOMMING 

Prostaatkanker is een van die belangrikste oorsake van kankerverwante 

sterftes onder swart en wit mans. Androgene speel 'n belangrike rol in die 

ontwikkeling van prostaatkanker en derhalwe word androgeen onttrekking in die 

behandeling van kanker behandeling gebruik. In die verlede was estrogene 

algemeen gebruik in die behandeling van prostaatkanker, maar daar is 

aanduidings dat estrogene ook betrokke kan wees in karsinogenese. Onlangs is 

heelwat navorsing gedoen op die modulering van die binding van stero"ied 

reseptore aan hulle reseptore deur essensiele vetsure (EVS), wat met die 

stero"ied hormoon se boodskap kan inmeng. Daarom was die doel van hierdie 

studie om die effek van EVS en hulle metaboliete op die bindingskapasiteit en 

die affiniteit van die estrogeen reseptor (ER) en die androgeen reseptor (AR) aan 

estradiol (E2) en testosteroon (T) in heel DU-145 menslike prostaat selle 

onderskeidelik te bepaal. Scatchard binding studies, asook noordelike en 

westelike klad is uitgevoer. Die resultate het getoon dat die EVS wat ondersoek 

was die AR se kapasiteit (Bmax) ge"inhibeer het, in teenstelling met die ER se 

kapasiteit wat gestimuleer was. Die dissosiasie konstantes (KJ) van die AR en 

ER komplekse in die teenwoordigheid van EVS was as volg. Behalwe vir 

eicosapentaenoaat (EPA) wat die AR dissosiasie konstante verminder het en 

EPA en alpha-linolenaat (ALA) wat die ER dissosiasie konstante vermeerder het, 

het die oorblywende vetsure geen betekenisvolie effek op die KJ waardes van 

beide die AR en ER komplekse gehad nie. The afname in die AR KJ en Bmax 

waardes beteken dat EPA veroorsaak het dat minder T aan die AR gebind het, 

maar stywer. In teenstelling daarmee, het EPA en ALA veroorsaak dat meer E2 

aan ER gebind het, maar losser. Die algehele inhibering van T binding aan ER 

deur EPA en stimulering van E2 binding aan ER mag voordelig wees tydens 

androgeen onttrekking met of sonder estrogeen behandeling. Hoewel geen effek 

op die uitdrukking van AR en ER verkry was nie, word verdere studies benodig 

om te bepaal of EVS die uitdrukking van stero"ied reseptore sou affekteer. 

Volgens hierdie voorlopige resultate kan afgelei word dat mans bevoordeel sou 
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word deur 'n dieet ryk in sekere essensiele poli-onversadigde vetsure, hoewel die 

funksies nog opgeklaar moet word . 

SLEUTELWOORDE: Estrogeen reseptor a , Estrogeen reseptor ~, Androgeen reseptore, 

Prostaat kanker, DU-14S selle, EssensitHe vetsure, Scatchard analise, Noordelike klad, 

Immunositochemie, Westelike klad. 
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