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with age and the slightly higher levels of plasma calcium often
found after the menopause (Young and Nordin, 1967).
We therefore conclude that the failure of urinary Ca/Cr and

calcium to rise after late evening calcium supplements as much
in the postmenopausal as in the premenopausal women may
well be due to a greater effect in the former group of suppression
of nocturnal bone dissolution, as outlined above.
Not consistent with this hypothesis is the recent finding of

Jubiz et al. (1972) that the normal rise of plasma parathormone
which occurs in the early hours of the morning cannot be
suppressed by an overnight intravenous infusion of calcium
sufficient to raise the plasma calcium to about 11-0 mg/100 ml.
This observation was confined to two young subjects and requires
further confirmation, and its significance is in any case rendered
uncertain by current difficulties in the understanding of the
relation of parathormone immunoassay measurements to
biological activity (Parsons and Potts, 1972). Thus, Reiss (1970)
could detect little fall of serum immunoreactive parathormone
after calcium infusion in patients with parathyroid adenomas,
whereas Potts et al. (1971) using an antiserum to the biologically
active N-terminal region of the parathornone molecule found a
brisk fall in similar studies.

If the present arguments are valid it follows that calcium
supplements in the treatment of osteoporosis should be given

as a single large dose immediately before retiring rather than in
divided doses throughout the day, when ample dietary calcium
is being absorbed. Late evening calcium supplements would
have advantages over more elaborate treatments that may
be used for osteoporosis, both in terms of economics and
liability to unwanted effects.

Requests for reprints should be addressed to: Dr. R. D. Cohen,
Medical Unit, The London Hospital, Whitechapel, London El 1BB.
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Summary

Serum cholesterol -and triglyceride levels were estimated
and oral glucose tolerance tests performed on 16 patients
with carcinoma of the prostate before treatment and while
receiving stilboestrol in doses of 1 mg, 75 mg, and 15 mg
daily and conjugated equine oestrogens (Premarin) 15 mg
daily. Serum triglyceride levels were greater than 170 mg/
100 ml in nearly all the patients while receiving Premarin or
stilboestrol 7-5 mg and 15 mg daily. In six out of 10 patients
who were given stilboestrol 1 mg daily the serum triglycerides
remained within the normal range. No significant effects on
serum cholesterol levels or glucose tolerance tests were ob-
served with the various oestrogen regimens. The results sup-
port previous suggestions that a daily dose of 1 mg of stil-
boestrol should be regularly used in the treatment of car-
cinoma of the prostate.

Introduction
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search Group's (V.A.U.C.R.G.) report of an increased in-
cidence of cardiovascular deaths in patients with carcinoma
of the prostate treated with diethylstilboestrol 5 mg daily
(V.A.U.C.R.G., 1967) has led to a search for alternative
forms of oestrogen therapy. Kaplan (1968) suggested that
conjugated equine oestrogens (Premarin) might prove more
satisfactory than stilboestrol. More recently Byar (1972) re-
ported the findings of the second V.A.U.C.R.G. that 1 mg
diethylstiluboestrol daily was equally effective against the
cancer while apparently free from the cardiovascular com-
plications of the larger dose.

Patients with carcinoma of the prostate are usually elder-
ly and might be expected to show abnormalities of blood
lipids and carbohydrate tolerance (Boyns et al., 1969). Fur-
thermore, synthetic oestrogens have been shown to raise
plasma triglyceride levels (Hazzard et al., 1969) and produce
carbohydrate intolerance (Wynn and Doar, 1966). These
abnormalities have been shown to be associated with an in-
creased risk of atherosclerosis (Wahlberg and Thomasson,
1968). The present study was undertaken to compare the
effects of different doses of stilboestrol and of Premarin on
blood lipids and glucose tolerance in patients with carcin-
oma of the prostate.

Patients and Methods

Sixteen patients with histologically-proved carcinoma of the
prostate were studied whose ages ranged from 49-83 (mean
71) years. All the patients had had the nature of the study
explained to them and had agreed to take part. Oestrogen
treatment was with stilboestrol in doses of 1, 7 5, or 15
mg daily or Premarin 15 mg daily for periods of 6-30 (mean

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5865.512 on 2 June 1973. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 2 JUNE 1973

10) weeks. Each patient did not undergo all the treatment
regimens and the order in which the drug was administered
was varied. Nine patients were also studied before starting
therapy.

In 12 patients tests were performed in duplicate on suc-
cessive days during a short hospital admission. The re-
maining four underwent the tests as outpatients. Blood lipid
measurements were performed on fasting samples: serum
cholesterol by the method of Franey and Amader (1968),
serum triglycerides by the Boehringer kit method, and lipo-
protein electrophoresis by the method of Noble (1968). Nor-
mal levels of serum cholesterol have been taken as less than
280 mg/100 ml and of serum triglycerides as less than 170
mg/100 ml. In addition, 50-g oral glucose tolerance tests
were performed and blood was taken for glucose estimation
at 0, 30, 60, 90, and 120 minutes. The area under the five-
point curve was measured by planimetry and expressed as
mg/min/ml. The normal values were derived from a separ-
ate study of nine young healthy male volunteers (age range
22-24 years). In most patients serum calcium and phosphate
and acid and alkaline phosphatase levels were measured and
routine liver function tests and full blood counts were per-
formed. X-ray pictures were taken as appropriate.

Results

Serum Cholesterol.-There were no significant differences in
serum cholesterol levels before treatment and during the
different treatment regimens (fig. 1). Only two patients
showed raised values, which were found while taking either
stilboestrol 15 mg daily or Premarin. A progressive fall of
serum cholesterol was seen in two patients and was as-
sociated with substantial weight loss.

I

N.S. N.S. N.S. N.S.

FIG. 1-Fasting serum cholesterol levels in patients with carcinoma of
prostate on different oestrogen regimens. Tests of significance are with
pretreatment levels. N.S. = Not significant.

Serum Triglycerides.-Raised levels of serum triglycerides
were found in most of the patients while taking stilboestrol
75 mg and 15 mg daily and Premarin 15 mg daily, and in
one subject the levels were considerably raised throughout
the study (fig. 2). In six out of 10 patients who received stil-
boestrol 1 mg daily, however, the levels remained within the
normal range. In one patient raised serum triglycerides were

found before starting oestrogen treatment. Mean serum tri-
glyceride levels were significantly raised in those on stil-
boestrol 7 5 mg daily (P < 0-005) and 15 mg daily (P < 0 02)
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FIG. 2-Fasting serum triglycerides in patients with carcinoma of prostate on
different oestrogen regimens. Tests of significance are with pretreatment
levels. Values on subject X were not included in statistical analysis.
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FIG. 3-Area under 5 point glucose tolerance curve in patients with carcin-
oma of prostate on different oestrogen regimens. Tests of significance are
with pretreatment levels. N.S. = Not significant.

and Premarin (P < 0-005) as compared with patients before
oestrogen therapy, but not in those on 1 mg stilboestrol
daily (P > 0 4). The rise in serum triglyceride levels,
when occurring, was observed within six weeks of starting
oestrogens, and thereafter serum levels remained stationary.

Lipoprotein Electrophoresis.-Oestrogen therapy in all dose
levels caused a rise in a-lipoproteins. In those patients who
showed a rise in serum triglycerides an increase in pre-I3-
lipoproteins was usually seen.
Glucose Tolerance (fig. 3).-There was no difference be-

tween the results of the tests in those patients receiving the
different oestrogen regimens as compared with each other
nor with those before oestrogen treatment (fig. 3). Impaired
glucose tolerance was found in four patients, one of whom
was frankly diabetic.
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Antitumour Eflect. Acid and Alkaline Phosphatase.-There
was no apparent difference in response to treatment between
the different oestrogen regimens. Three patients with bony
metastasis, two of whom subsequently died, had persistently
normal acid phosphatase but raised alkaline phosphatase
levels.

Calcium and Phosphorus.-There was no difference between
calcium and phosphorus levels in the different oestrogen
regimens. There were too few pretreatment estimations to
allow comparison with the effect of treatment.

Discussion

There is much controversy as to the most satisfactory form
of oestrogen therapy for patients with carcinoma of the pros-
tate (Fergusson, 1970). This dilemma has been highlighted
by the first V.A.U.C.R.G.'s study (1967), which suggested
that deaths from cardiovascular causes outweighed the anti-
tumour effects of diethylstilboestrol when given in a dose of
5 mg daily. Synthetic oestrogens are known to raise serum
very-low density lipoproteins (Furman, 1969) and to cause
changes in the platelet response to adenosine diphosphate
(Bolton et al., 1967). These effects may be of importance
with regard to the observed increased cardiovascular mor-
tality. In the second V.A.U.C.R.G.'s study no such increase
in cardiovascular deaths was found when diethylstilboestrol
in a dose of 1 mg daily was used, although its antitumour
effect was comparable to the larger dose (Byar, 1972).

In the present investigation all the patients receiving di-
ethylstilboestrol in doses of either 7 5 or 15 mg daily showed
a rise of their serum very-low density lipoproteins and
triglycerides, which reached abnormal levels in all but two
patients. In contrast, six of the 10 subjects who were given
stilboestrol 1 mg daily showed little or no rise of their serum
triglycerides. The natural oestrogen Premarin was also stud-
ied since it does not have the same effect on platelets as
synthetic oestrogens (Elkeles et al., 1968). In small doses it
may have a different effect on serum lipids (Marmorston and
Griffith, 1964). Nevertheless, Premarin in a dose of 15 mg
daily, which is about equal in oestrogenic effect to 6 mg of
diethylstilboestrol (Israel, 1967), also produced a consistent
rise of serum triglycerides.

In our study no effect on serum cholesterol was found in
the different treatment groups although others have found
stilboestrol and Premarin (Robinson et al., 1963) to produce
a small reduction of serum levels. Glucose intolerance was
found in only four patients, rather surprisingly in view of
the age of the patients and the high doses of oestrogens

used, and only one patient was frankly diabetic. There was
no difference in the incidence of glucose intolerance between
the different treatment regimens.

In one of the few studies of serum lipids and glucose
tolerance in prostatic cancer patients reported Kontturi and
Sontaniemi (1970, 1971) found that doses of stilboestrol
diphosphate of 200-500 mrg daily produced a noticeable rise
in serum triglycerides, and induced glucose intolerance in
some of their patients. Meissner and Moehring (1960), how-
ever, were unable to show any changes in serum lipids or
postmortem evidence of increased atherosclerosis in a group
of prostatic cancer patients treated with unspecified oestro-
gens.
The raised levels of serum triglycerides produced by high

doses of diethylstilboestrol and Premarin and the absence of
these changes using stilboestrol 1 mg daily supports the sug-
gestion that this lower dose of stilboestrol should regularly
be used in the treatment of patients with carcinoma of the
prostate (Byar, 1972).

We wish to thank Ayers Laboratories for their interest and
supply of Premarin tablets, and Mrs. D. Roberts for technical
help.
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