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Abstract-The aim of the present study was to investigate the hypothesis that adrenal androgew 
are contributory to the development of endometrial cancer either by the oestrogenic action of 
5-androstene-3P, 1 7p-diol (androstenediol) or through the inhibition of oestradiol metabolism. 
Concentrations of androstenediol, dehydroepiandrosterone (DHA), DHA sulphate (DHAS), 
oestrone and oestradiol were measured in plasma and endometn’um from postmenopausal women 
with and without endometrial cancer. There was no dtffererue between normal postmenopausal 
women and endometrial cancer patients with respect to either tissue or plasma adrenal androgens 
although there was a tendency for plasma DHAS levels to be increased in cancer patients (normal 
women: 640 + 156 ngfml; cancer patients: 808 -t 159 ng/ml). There was a positive correlation 
between endometrial tissue concentrations of androstenediol and DHA in both normal women 
(P < 0.05) and cancer patients (P C 0.01) but for DHAS the relationship was on& significant 
for non-malignant tissue (androstenediol : DHAS, P < 0.05; DHA: DHAS, P < 0.02). A 
significant positive correlation was found between all three plasma adrenal androgens for both 
groups. 

In cancer patients there was a trend towa& an inverse correlation between endometrial tissue 
concentrations of DHAS and the enzyme 1 7P-hydroxysteroid dehydrogenase (1 TOHSD) although 
the relationship was not signrficant (r = 0.49). 

In endometrium, oestradiol was present in sign$cantJy higher concentrations than oestrone 
whereas in plasma the reverse was the case. There was also a tendency for plasma oestradiol levels to 
be elevated in the cancer subjects. 

These data do not support a substantial role for adrenal androgens in endometrial cancer but 
suggest that a relationship may exist between DHAS and 1 TOHSD and that an imbalance between 
sulphatase and sulphotransferase activities may be involved. 

INTRODUCTION 
SEVERAL conditions known to be associated with 
an increased risk for the development of endomet- 
rial cancer are also associated with elevated plasma 
concentrations of dehydroepiandrosterone sul- 
phate (DHAS). It has been shown for instance that 
DHAS production is increased in obese women [ 11. 
Also, plasma concentrations of DHAS are raised in 
patients with hypertension [2], in women with the 
polycystic ovary syndrome [3] and following oes- 
trogen administration [4]. Furthermore, plasma 
DHAS concentrations have been reported by Carl- 
Strom et al. [5] to be elevated in women with 
endometrial cancer. The evidence therefore sug- 
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gests that the disease may be associated with some 
aspect of adrenal cortical hyperfunction. Since the 
incidence of endometrial cancer rises markedly 
following the menopause any endocrine abnormal- 
ity could be age related. 

The unopposed action of oestradiol on the en- 
dometrium is the accepted trigger to the develop- 
ment of endometrial hyperplasia and subsequently 
endometrial cancer. In vivo studies in this labora- 
tory [6] have demonstrated a negative correlation 
between plasma concentrations of DHAS and oes- 
tradiol metabolism in postmenopausal women with 
endometrial cancer, endometrial hyperplasia and 
cirrhosis. As a result of this finding it was proposed 
that increased plasma concentrations (and conse- 
quently increased tissue concentrations) of DHAS 
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or a metabolite e.g. 5-androstene-3P,17B-diol 
(androstenediol) or dehydroepiandrosterone 
(DHA) could be responsible for the inhibition of 
oestradiol metabolism in the endometrium and 
thus increase the exposure of the tissue to oestra- 
diol. Support for this hypothesis comes from in vitro 
studies in which it was shown that in endometrium 
all three adrenal androgens were effective inhibi- 
tors of the enzyme 17B-hydroxysteroid dehyd- 
rogenase ( 170HSD) [7]. In this tissue the kinetics 
of the reaction favour the oxidation of oestradiol to 
oestrone [8] and therefore inhibition of the enzyme 
will lead to increased tissue concentrations of oes- 
tradiol. 

The adrenal androgens could also be in- 
strumental in the development of endometrial can- 
cer through the oestrogenic action of andros- 
tenediol. This steroid has been shown to bind with 
relatively high affinity to the oestrogen receptor in 
rat [9, lo] and human [ 1 l] uterine tissues and is 
present in human endometrium in significant 
amounts [ 121. However, concentrations in malig- 
nant endometrium have yet to be reported. 

In order to pursue these hypotheses we have 
measured concentrations of androstenediol, DHA, 
DHAS, oestrone and oestradiol in endometrium 
and plasma from postmenopausal endometrial 
cancer patients and normal postmenopausal 
women. We have subsequently related concentra- 
tions of these adrenal androgens to the activity of 
170HSD in the endometrium of cancer patients. 

MATERIALS AND METHODS 

Subjects and clinical material 
Endometrial tissue was obtained from post- 

menopausal women (aged 49-81 yr) admitted for 
hysterectomy following diagnosis of endometrial 
cancer and from postmenopausal women (aged 
49-68 yr) who were under investigation for non- 
malignant gynaecological disorders (postmeno- 
pausal bleeding 60%, vaginal hysterectomy repair 
and prolapse 40%). There was no significant dif- 
ference between the mean age of the two groups 
(62.4 + 9.6 (S.D.) and 56.6 f 6.8 years respec- 
tively). Obesity (i.e. 15% in excess of ideal body 
wt) was evident in 38% of thy cancer patients and 
20% of the control group. ’ 

Samples of endometrium were transported on 
ice, snap frozen in an ethanol/dry ice mixture 
within 30 min of collection and stored at -20°C 
until required for assay. No difference was 
observed between tissues frozen in theatre and 
those transported as described above. 

Blood samples were withdrawn into heparinized 
tubes at the time of operation and plasma was 
stored as for endometrium. 

Steroids 
[ 1 ,2-3H(N)]-Androst-5-ene-3B, 17B-diol (sp. 

act. 45 Ci/mmol) and (7-3H(N)]-DHAS (sp. act. 
24 Ci/mmol) were obtained from New England 
Nuclear, Dreieich, F.R.G., while [7-3H]-DHA (sp. 
act. 14 Ci/mmol), [2,4,6,7-3H]-oestradiol (sp. act. 
85 Ci/mmol), [2,4,6,7-3H]-oestrone (sp. act. 89 
Ci/mmol) and [4-14C]-oestrone (sp. act. 55.8 mCi/ 
mmol) were purchased from Amersham Interna- 
tional plc, Bucks, U.K. Labelled DHA and DHAS 
were purified before use by thin-layer chroma- 
tography (TLC) on silica gel thin-layer plates (E. 
Merck, Darmstadt, F.R.G.) using the systems 
chloroform : acetone (90 : 10 by vol.) for [“H] 
DHA and chloroform : methanol : ammonia 
(80 : 19.8 : 0.2, by vol.) for [3H] DHAS. The purity 
of [3H] androstenediol was checked by paper chro- 
matography using iso-octane : tert- 
butanol : methanol : water (10 : 2 : 7 : 1, by vol.) 
and that of labelled oestrogens by TLC using 
dichloromethane : ethyl acetate (80 : 20 by vol.). 

Unlabelled steroids with the exception of DHA 
were purchased from Sigma (London), Poole, 
Dorset. DHA was obtained from Steraloids Ltd., 
Croydon, Surrey. 

Extraction of androgens from endometrium 
The tissue was washed, weighed and homoge- 

nized (Polytron homogenizer) in distilled water at 
a concentration of 80-120 mg tissue/ml. Duplicate 
aliquots of homogenate (1 .O ml) were equilibrated 
for 30 min at room temperature with 2000 c.p.m. 
each of [ 1,2-3H(N)]-androstenediol and [7-3H] 
DHA and then extracted for 15 min, using a Multi 
Vortex shaker, with 5 ml diethyl ether. Organic 
and aqueous layers were separated by freezing, the 
aqueous layer was retained for DHAS assay and 
the ether extracts then chromatographed by TLC 
using the system dichloromethane : dioxane (94 : 6 
by vol.). Areas corresponding to androstenediol 
and DHA were located by a radiochromatogram 
scanner (Panax) cut out and eluted overnight in 
6 ml diethyl ether and the ether eluates then 
evaporated to dryness. The androstenediol re- 
sidues were reconstituted in 0.4 ml assay buffer 
(0.1 M phosphate buffered saline, pH 7.0 contain- 
ing 0.1% sodium azide and 0.1% gelatin) and the 
DHA residues were reconstituted in 1.0 ml 
ethanol. 

Radioimmunoassays 
Androgens. Endometrial tissue and plasma 

concentrations of androstenediol were measured as 
described in detail elsewhere [ 121. Cross-reactivity 
with other androgens was negligible with the ex- 
ception of 5-androstane-3B, 17B-diol (7.0%), 16~ 
hydroxy DHA (3.5%) and 4-androstene-S/3,17@- 
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diol (4.4%). Between assay variation was assessed tionship was obtained for both oestrone 
by the assay of aliquots of two plasma pools in (_y = 97.4x + 1.19, r = 0.967) and oestradiol 
successive assays and the coefficients of variation (JJ = 44.81x + 4.45, r = 0.983). There was also a 
obtained for high and low pools (in 10 assays) were good correlation between the amount of cold oes- 
8.4% (mean 1.22 f 0.10 (SD.) ng/ml) and 12.2% rone or oestradiol added to tissue homogenate and 
(mean 0.57 + 0.07 ng/ml) respectively. The within the amount recovered (r = 0.998 and 0.989 respec- 
assay variation was determined by repeated assay tively). When 7, 15,30 or 60 pg unlabelled oestrone 
of a tissue homogenate pool (1.16 + 0.087 rig/g,, were added to 0.5 ml homogenate the amounts 
n = 8) and a plasma pool (0.52 f 0.03 ng/ml, recovered in each case were 6.3, 13, 26 and 58 pg 
n = 10) in a single assay and gave coefficients of (n = 2). Similarly for oestradiol the amounts reco- 
variation of 7.4% and 5.9% respectively. vered were 9, 13.3, 26 and 67 pg (n = 2). 

Plasma and tissue concentrations of DHA and 
DHAS were measured using an antiserum raised in 
this laboratory against DHA-‘l-O-carboxy- 
methyloxime-bovine serum albumin. DHAS was 
assayed after enzyme hydrolysis at pH 4.7 using a 
sulphatase from Helix pomatia (Sigma 9626). These 
assays have also been fully validated for both 
endometrium and plasma in this laboratory. Cross 
reactions of the antiserum with other androgens 
were negligible with the exception of 16 cr-hydroxy 
DHA (3.4%). Intra-assay coefficients of variation 
for plasma measurements were 7.4% for DHA 
(n = 83, mean concentration 4.82 ng/ml) and 9.7% 
for DHAS (n = 66, mean concentration of 2.26 pg/ 
ml). For tissue, the intra-assay coefficients of varia- 
tion were 10.7% for DHA (n = 32, mean concentra- 
tion 69.1 rig/g tissue) and 7.1% for DHAS 
(n .004 27, mean concentration 118.4 ng/g). Inter- 
assay coefficients of variation for a plasma pool 
(n = 46) were 8.3% for DHA (mean concentration 
5.02 ng/ml) and 9.3% for DHAS (mean concentra- 
tion 2.11 p.g/ml). 

Enqme activity 
The activity of 170HSD was measured in en- 

dometrium by a double isotope method described 
previously [ 71. 

Expression of results and statistical analysis 
Results were expressed as ngfg tissue wet wt and 

ng or pg/ml plasma. Statistical significance was 
determined by Student’s t -test and correlation 
coefficients were calculated by standard regression 
analysis. 

RESULTS 

Oestrogens. Tissue and plasma concentrations 
of oestrone and oestradiol were measured accord- 
ing to methods described for plasma [ 131 and 
breast tissue [14]. Where possible, duplicate 
(0.5 ml) aliquots of homogenate were assayed. 
Thin layer chromatography was included in the 
assay procedure for oestradiol but not for oestrone. 
When endometrial samples (n = 5) were analysed 
for oestrone before and after TLC the coefficient of 
correlation between the two methods was 0.999 
(JJ = 0.96x + 25.21). The intra-assay coefficients of 
variation for tissue oestrone (0.52 f 0.03 (S.D.) 
nglg tissue, n = 10) and oestradiol 
(1.02 z!z 0.07 nglg, n = 10) were 7.4% and 5.9% 
respectively and for plasma oestrone and oestradiol 
were 10.0% (n = 12, concentration range 30- 
100 pg/ml) and 13.0% (n = 12, concentration 
range 30-l 20 pg/ml) respectively. The inter-assay 
coefficients of variation for plasma pools (oestrone- 
: mean concentration 51.5 f 3.1 pg/ml; oestra- 

diol : mean concentration 43.9 + 4.0 pg/ml) were 
8.0% for oestrone and 13.0% for oestradiol 
(n = 10). When a range of volumes of tissue 
homogenate was assayed (0.2-0.7 ml) a linear rela- 

Concentrations of androstenediol, DHA and 
DHAS in endometrium from postmenopausal 
women with and without endometrial cancer are 
compared in Fig. 1 and Table 1. It is evident that 
there was no difference between the two groups of 
subjects with respect to all three adrenal 
androgens. Tissue concentrations of DHAS were 
much more variable than those of the free steroids 
but again no difference was found. 

Concentrations of androstenediol and DHA in 
plasma from normal women and cancer patients 
were also in close agreement (Fig. 2 and Table 1). 
There was a trend towards a discernible difference 
between the two groups with respect to DHAS 
concentrations. However, the mean values of 
640 + 156 ng/ml for normal subjects (n = 10) and 
808 f 159 ng/ml for cancer subjects (s = 11) were 
not significantly different (t = 0.77, d.f. 19). If 1 ml 
plasma is assumed to be equivalent to 1 g tissue, 
then tissue concentrations of both androstenediol 
and DHA were greater than those found for plasma 
whereas the reverse was true for DHAS (Table 1). 
No marked differences were noted between the 
ratios obtained for cancer and non cancer subjects. 

The relationship between endometrial tissue 
concentrations of adrenal androgens in the normal 
postmenopausal group is presented in Fig. 3. A 
significant positive correlation was found for all 
three androgens. The correlation coefficients for 
concentrations of androstenediol : DHA, andros- 
tenediol : DHAS and DHA : DHAS were 0.71 
(P < 0.05), 0.85 (P < 0.05) and 0.92 (P < 0.02) 
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Fig. 1. Concentrations of 5-androstcne-JP, I?@diol (androstenediol), dehydroepiandrosteronc (DHA) and DHA sulphate 
(DHAS) in endometrium from normal postmenopausal women (0) and cancer patients (a). Each observation is a mean value of 
duplicate determinations made on individual subjects. The mean concentration ofcach androgen (rig/g wet wt tissue) is represented by a 

horizontal bar. There were no sigrdjicant differences between the two groups of subjects. 
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Fig, 2. Concentrations of 5-androstene-3P, 17p-diol (androstenediol), dehydroepiandrosterone (DHA) and DHA sulphate 
(DHAS) in plasma from normalpostmenopausal women (0) and cancerpatients (@) . Each observation is a mean value of duplicate 
determinations made on indiuidual subjects. The mean concentration of each androgen (ng/ml plasma) is represented by a horizontal 

bar. There were no signi&ant d~~erences between the two groups of subjects. 

Table 1. Concentrations of adrenal androgens in endometrium and plasma from postmeno- 
pausal women with and without endometrial cancer expressed as mean values 3~ S.D. 

Androstenediol DHA DHAS 

Normal (8)’ 1.34 + 0.44 24.9 + 9.2 126.2 k 66.37 

Tissue (“g/g) 
Cancer ( 13) 1.93 + 0.63: 21.6 k 5.1 99.4 k 52.0 

Normal (10) 0.34 k 0.06 3.66 f 0.94 640 + 156 
Plasma (ng/ml) 

Cancer (1 I) 0.34 + 0.07 3.66 + 0.94 808 z!I 159 

Normal 3..94 6.80 0.20 

Tissue: plasma ratio 
Cancer 5.68 5.90 0.12 

*Number of observations per group in parentheses. 
tn = 7. 
SExclusion of one exceptionally high value gave a mean concentration of 1.42 k 0.37 ng/ml 
and a tissue : plasma ratio of 4.18. 
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Fig. 3. The relationship between concentrations of (a) 5-androstenr- 
3p, 17@diol (androstencdiol) and dthydroepiandrosterone (DHA) (b) 
androstmediol and DHA sulphatc (DHAS) (c) DHA and DHAS 
(ngig wet wt tissue) in endomctrium from normal postmenopausal women. 
SigniJIcant correlations were found between all three androgens:- andros- 
tenediol : DHA, r = 0.71, P < 0.05; androstencdiol : DHAS, 

r = 0.85, P < 0.05; DHA : DHAS, r = 0.92, P C 0.02. 

respectively. However, a different relationship 
emerged for the cancer patients (Fig. 4). While 
there was a significant positive correlation between 
androstenediol and DHA concentrations (r = 0.75, 
P < 0.01) there was no relationship between con- 
centrations of either androstenediol and DHAS or 
DHA and DHAS (r = 0.11 and 0.14 respectively). 

The relationship between plasma levels of the 
three adrenal androgens is summarized in Table 2. 
As shown, there was a significant positive correla- 
tion between all three androgens in both the cancer 
group and the normal group, although the rela- 
tionship between DHA and DHAS for the normal 
women in this study was only significant at 
P < 0.1 (t =, 1.97). 
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Fig. 4. The relationship between concentrations of (a) 5-androstene- 
3&17e-diol (androstenediol) and dehydroepiandrosterone (DHA) (b) 
androstenediol and DHA sulphate (DHAS) (c) DHA and DHAS 
(nglg wet wt tissue) in endometrium from cancer patimts. A significant 
correlation was foundfor androstenediol : DHA (r = 0.75, P C 0.01) 
but there was no signt&ant relationship between either androstenediol and 

DHAS (r = 0.1 I) or DHA and DHAS (r = 0.14). 

The relationship between tissue concentrations 
of DHAS and 170HSD activity is depicted graphi- 
cally in Fig. 5 which demonstrates the trend to- 
wards an inverse correlation between the two 
parameters i.e. high concentrations of DHAS 
associated with low 170HSD activity and vice 
versa. Regression analysis of these data gave a 
negative correlation coefficient of 0.49 (n = 11) 
which was not significant. There was no correla- 
tion between tissue concentrations of free adrenal 
androgens and 170HSD activity (androstenediol: 
r = 0.03; DHA: r = 0.2, n = 12). 
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Table 2. Correlation between adrenal androgen concentrations in plasma from 
normal postmenopausal women and endometrial cancer patients 

r P Regression line 

Normal postmenopausal luomen 
(n = 10) 
Androstenediol: DHA 0.82 < 0.01 y = 50.8x + 156.8 
Androstenediol: DHAS 0.79 < 0.01 y = 0.3x + 153.9 
DHA : DHAS 0.57 < 0.1 y = 0.003x + 1.49 

Cancer patients 
(n = 11) 
Androstenediol: DHA 0.84 < 0.01 y = 58.5.x + 129 
Androstenediol: DHAS 0.84 < 0.01 y = 0.37x + 27.2 
DHA : DHAS 0.64 < 0.05 y = 0.004x + 0.54 

Androstenediol, 5-androstene-3P, 17P-dial; DHA, Dehydroepiandrosterone; 
DHAS, DHA sulphate. 
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Fig. 5. The relationship between 17P-hydroxysteroid dehydrogenase (17OHSD) activily and dehydroepiandrosterone sulphate 
(DHAS) concentrations (rig/g wet wt tissue) in endometrium from cancer patients. The activity of 17OHSD is expressed as pmol 

oestrone (E,)lmg protein/min. 

Concentrations of oestradiol and oestrone were 
only measured in endometrium from cancer pa- 
tients since insufficient tissue was available for 
similar measurements in the normal subjects. The 
data for the cancer patients are shown in Fig. 6 and 
Table 3. Tissue concentrations of oestrone were 
significantly lower (t = 2.9, d.f. 18, P < 0.01) than 
those found for oestradiol. 

Plasma concentrations of oestrogens for both 
groups of subjects are shown in Fig. 7 and Table 3. 
It can be seen that there was no difference between 
the oestrone levels for the two groups. 

With respect to the data for oestradiol, the mean 
values measured were lower than those for oestrone 
but there was a tendency for the levels to be higher 
in cancer patients. However, this difference was 
not significant (t = 1.37, d.f 19). Calculation of the 

plasma oestradiol : oestrone ratio revealed a more 
noticeable difference between the two groups, the 
ratio for the cancer group (0.83 k 0.07, SD.) being 
significantly higher (1 = 2.73, d.f. 19, P < 0.02) 
than for the normal group (0.6 f 0.27). When the 
oestradiol : oestrone ratio was calculated for en- 
dometrial tissue (pg/g) from cancer patients a ratio 
of 1.87 was obtained which was more than double 
the plasma value quoted above. The mean tissue- 
: plasma ratio for oestradiol for cancer patients 

was calculated to be 11.6 which was more than 
2-fold higher than for oestrone (5.3). 

DISCUSSION 
It has been proposed that adrenal androgens 

may be responsible for increased oestrogenic activ- 
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Table 3. Concentrations of oestrogens in endometrium and plasma from 
postmenopausal women with and without endometrial cancer. The values are 

expressed as mean k S.D. - 

Oestradiol Oestrone 

Tissue (ng/g) Cancer 0.43 f 0.06 “(10) 0.23 + 0.03 h(lO) 

Plasma (pg/ml) Normal 26.7 f 0.39 ‘(10) 46.1 + 3.0 d(lO) 

Cancer 37.0 + 1.1 ‘(10) 43.5 f 5.2 ‘(11) 

a > b, P < 0.01, e/f > c/d, P < 0.02. 

OL x-- EP 
Fig. 6. Concentrations of oestrone (E,) and o&radio1 (&) in endomet- 
rium from cancer patients. Each observation is a mean of duplicate 
determinations made on indioidual subjects. The mean concentration of 
each oestrogen (nglg wet tot tissue) is represented by a horizontal bar. 

ity in the endometrium of cancer patients either 
directly by binding to the oestrogen receptor or 
indirectly through inhibition of oestradiol metabol- 
ism. Should this be the case one might expect 
concentrations of adrenal androgens to be higher in 
the endometrium of cancer patients than in healthy 
women of the same age. In this study the concen- 
trations of adrenal androgens in the endometrium 
of postmenopausal cancer patients were essentially 
identical to those found for normal postmenopaus- 
al women, implying that adrenal androgens play 
no part in the development of endometrial cancer. 
However, possible differences in the cellularity of 
malignant and non-malignant tissue should be 
taken into account and expression of the data on 
the basis of DNA content as opposed to wet weight 
may be more representative of the concentration 
per cell. It should also be borne in mind that 
diagnosis of the cancer may succeed the initiation 
of the disease by many years and that it is at the 
time of the menopause when significant hormonal 
changes are known to occur. There is certainly a 
decline in endometrial tissue concentrations of 
androstenediol and DHA at the onset of the meno- 
pause [ 151 and the decrease in plasma levels of 
adrenal androgens with age is well established 
[ 16,171. In accordance with this age-associated 

10 
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Fig. 7. Concentrations of oestrone (Et) and o&radio1 (.!$) in plasma 

from normal postmenopausal women (0) and cancer patients (0). Each 
observation is a mean of duplicate determinations made on individual 
subjects. The mean concentrations (pg/ml plasma) are represented by a 

horizontal bar. 

decline in adrenal androgens, endometrial tissue 
concentrations measured in this study were slightly 
lower than those reported for proliferative phase 
endometrium from younger women [ 151. 

Plasma concentrations of adrenal androgens re- 
ported here were within the range expected for 
postmenopausal women [ 171 and there was no 
difference between concentrations of andros- 
tenediol and DHA for normal women and cancer 
patients. There was a trend towards increased 
plasma levels of DHAS in the cancer group but the 
mean concentrations of 640 If: 156 (S.E.M.) for 
normal subjects and 808 f 159 ng/ml for cancer 
patients were not significantly different. Carlstrom 
et al. [5] did show a significant difference between 
plasma DHAS concentrations for cancer patients 
[lo20 + 76 (S.E.M.) ng/ml] and healthy women 
(507 + 46 ng/ml) but it is not clear whether blood 
was taken under the same conditions for each 
group of women. We have, ourselves, observed a 
2-fold elevation in DHAS concentrations in plasma 
collected at the time of operation compared to that 
obtained 24 hr before operation. It is therefore 
important that blood is collected under the same 
conditions. 

A low tissue : plasma ratio for DHAS suggests 
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either a low uptake by the tissue or metabolism 
within the tissue whereas a high ratio for andros- 
tenediol and DHA implies that the tissue is able to 
concentrate the free steroids, possibly through in- 
volvement of a binding protein. 

There was a positive relationship between con- 
centrations of all three androgens in endometrium 
from normal postmenopausal women but only 
between androstenediol and DHA for patients with 
endometrial cancer. The data suggest that in can- 
cer patients there could be a breakdown in the 
relationship between DHAS and the unconjugated 
steroids. This point is of interest since we have 
found a similar pattern of relationships between 
these steroids for normal breast tissue and tumour 
tissue [ 181. The reason for the discrepancy between 
healthy and malignant tissue is unclear, but in the 
breast cancer study we considered the possibility of 
an impairment in the balance between sulphatase 
and sulphotransferase activity in tumour tissue. 

There was a positive correlation between plasma 
concentrations of all three androgens for both 
normal women and cancer patients although the 
relationship between plasma levels of DHA and 
DHAS just failed to attain the 5% level of signi- 
ficance. These findings compare with those of the 
breast cancer study [ 181 and imply that there is no 
apparent impairment in adrenal androgen rela- 
tionships in the plasma of cancer patients. 

The evidence of a trend towards an inverse 
relationship between endometrial tissue concentra- 
tions of DHAS and 170HSD activity in cancer 
patients does lend some support to the proposed 
hypothesis. The implication is that 170HSD activ- 
ity tends to be lower in cancer patients with high 
concentrations of tissue DHAS but whether these 
findings are of physiological importance cannot be 
ascertained from the present data. 

In the cancer patients in this study we measured 
significantly more oestradiol than oestrone in the 
endometrium whereas in the plasma higher con- 
centrations of oestrone were present. It is well- 
established that in postmenopausal women circu- 
lating concentrations of oestrone are higher than 
those of oestradiol [19] and it has also been shown 
that oestradiol is present in endometrium in signi- 
ficantly greater amounts than oestrone. Vermeulen 
-Meiners et al. [20] reported mean values of 270 pg/g 
oestrone and 417 pglg oestradiol in endometrium 
from normal postmenopausal women. Our data are 
in close agreement with their findings 
(oestrone : 230 pg/g, oestradiol : 430 pg/g) which 

suggests that there is little difference between 
normal postmenopausal women and cancer patients 
with respect to tissue oestrogens. 

As might be anticipated from the data quoted 
above, the tissue : plasma ratio was higher for 
oestradiol (11.6) than for oestrone (5.3). Ver- 
meulen-Meiners et al. [20] also found a higher 
tissue : plasma ratio for oestradiol than oestrone in 
their study of postmenopausal women (50 and 9.1 
respectively) as did Wiegerinck ei al. [21] (30 and 7 
respectively). Thus accumulation of oestradiol in 
endometrium is a consistent finding whether the 
tissue be normal atrophic endometrium or malig- 
nant tissue. 

Although the mean plasma levels of oestradiol 
were lower than those of oestrone there was a 
tendency for oestradiol levels (but not oestrone) to 
be higher in cancer patients (26.7 and 37 pg/ml 
respectively). Similar findings were reported by 
Benjamin and Deutsch in 1976 [22] for their study 
of endometrial cancer patients. Furthermore, the 
cancer group in this study had a significantly 
higher plasma oestradiol : oestrone ratio than the 
normal group, but whether this observation is of 
significance remains to be established. 

The present investigation has not provided con- 
clusive evidence to support the hypothesis relating 
adrenal androgens and endometrial cancer. It is 
acknowledged that there are limitations to this 
study. In the first instance, cancer and control 
groups were not weight matched. We have attemp- 
ted to overcome this by ensuring that approximate- 
ly equal numbers of obese patients were included 
in each group. Secondly, due to the difficulty of 
obtaining endometrium from normal postmeno- 
pausal women, one control group included patients 
who were not free from gynaecological abnormali- 
ties. Despite this, however, there was no evidence 
of malignancy in this group. These findings repre- 
sent a preliminary study and further investigations 
will be necessary to confirm or refute the signi- 
ficance of the relationship between DHAS and 
17OHSD. 
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