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Steroid hormone abnormalities in women with severe

idiopathic constipation

M A Kamm, M J G Farthing, J E Lennard-Jones, L A Perry, T Chard

Abstract
Patients with severe idiopathic constipation
are almost exclusively women of reproductive
age. To investigate the possibility of a sex
hormone abnormality in this condition, we
have compared a range of sex hormones during
the follicular and luteal phases of the men-
strual cycle in 23 healthy women (mean age 33
years) with those in 26 patients with severe
idiopathic constipation (mean age 32 years,
spontaneous bowel frequency less than one
per week). In the patients there was a reduction
in the follicular phase of progesterone (4.5 v
4 nmol/l, p=0006, median value, controls v
patients), 17 hydroxyprogesterone (9-7 v 5-8
nmol/l, p=0-01), cortisol (387 v 245 nmolll,
p=0O008), testosterone (2.3 v 1-8 nmol/l,
p<O-OOl), androstenedione (10.3 v 8-4 nmol/l,
p=0-02), and dehydroepiandrosterone sul-
phate (5-1 v 3-0 iimoi/l, p=003). In the luteal
phase there was a reduction of oestradiol (483
v 350 pmolll, p=0-015), cortisol (322 v 242
nmol/l, p=0-047), and testosterone (2-4 v 1-7

Sex hormone concentrations in healthy control women and women with severe idiopathic
constipation

Follicular phase Luteal phase

Hormone Controls Patients p value Controls Patients p value

Oestradiol (pmolll)
Median 135 123 NS 483 350 0-015
Range 40-460 74-420 145-866 138-617
95% CI 30-275
Progesterone (nmol/l)
Median 4 5 4-0 0-006 38-8 36-4 NS
Range 4-11 4-12-5 4-89 4-86
95% CI 0-2 2
17-OHPROG (nmolll)
Median 9-7 5-8 0-01 11-1 15-5 NS
Range 4-3-26 3-2-13 7-0-18-7 6-2-23-5
95% CI 07-65
Cortisol (nmol/l)
Median 387 245 0-008 332 242 0-047
Range 135-840 150-610 197-553 92-455
95% CI 25-215 1-132
Testosterone (nmol/l)
Median 2-3 1-8 <0-001 2-4 1-7 0-003
Range 1-7-3-4 0-8-2-7 1-5-3-5 1-0-2-9
95% CI 0-3-1-0 0-2-1-0
Androstenedione (nmol/l)
Median 10-3 8-4 0-02 9-8 8-3 NS
Range 5 6-19 5 6-0-18-6 5-5-18-3 6-0-15-7
95% CI 0-3-3-9
DHEAS (p,mol/l)
Median 5-1 3-0 0-03 4-7 3 5 NS
Range 3-6-20 1-1-7-6 2-4-17-5 1-0-8-2
95% CI 0-2-2-9
SHBG (nmol/l)
Median 68 56 NS 70 59 NS
Range 28-120 40-120 30-120 38-100
Prolactin (mUll)
Median 245 170 NS 244 182 NS
Range 78-1151 60-1188 103-1265 101-652
Luteinising hormone (UIl)
Median 5 3 5-6 NS 5-3 4-6 NS
Range 3-5-50 2-3-18 1-8-31-7 2-4-19-4
FSH (U/l)
Median 5-1 4-2 NS 2-2 2-6 NS
Range 2-5-9-6 1-5-8-2 0-8-6-7 1-2-4-6

Comparisons performed between control and patient groups using Mann-Whitney U Test. Where
p<O0OS when comparing patients and controls, the 95% confidence interval (CI) for the difference
between the two groups is presented below the range.
17-OH PROG= 17 hvdroxyprogesterone; DHEAS=dehydroepiandrosterone sulphate;
SHBG=sex hormone binding globulin; FHS=follicle stimulating hormone.

nmol/l, p=0003). The concentrations of sex
hormone binding globulin, prolactin, luteinis-
ing hormone, and follicle stimulating hormone
were not significantly different in either phase
of the cycle. Women with severe idiopathic
constipation have a consistent reduction in
steroid hormones.

Patients with severe idiopathic constipation and
a colon ofnormal diameter are almost exclusively
women."4 They are usually of reproductive age,
and on questionnaire testing have a higher
prevalence ofpainful and irregular menstruation
and previous gynaecological surgery compared
with an age matched group of healthy women.'
In one prospective study,' however, ultrasound
examination of the ovaries, uterus, and pelvic
veins did not show a higher prevalence of
morphological abnormalities in severely consti-
pated women compared with a healthy control
group.
The normal appearance of the reproductive

system, however, does not exclude an abnormal-
ity of sex hormones. Two previous studies have
raised the possibility of a hormonal disturbance
in severely constipated women.67 In one,6 the
concentration of serum prolactin was high in a
group of constipated women, while in the other7
the serum prolactin value was normal but there
was an increased prevalence of galactorrhoea.
This study was designed to investigate in detail
whether women with severe idiopathic constipa-
tion have an abnormality affecting their sex
hormones.

Subjects and methods

SUBJECTS
Twenty six patients (mean age 32 years, range
14-43) with severe idiopathic constipation were
studied. All had a spontaneous stated bowel
frequency of less than once per week (range 1-4
weeks). Slow intestinal transit was confirmed
using the radio-opaque marker method des-
cribed by Hinton et al.8 No patient had episodic
diarrhoea suggestive of the irritable bowel syn-
drome, and secondary causes of constipation had
been excluded in all. All patients had a colon of
normal diameter on barium enema. No patient
was taking the oral contraceptive or other oral
medications, although some were using self-
administered phosphate enemas or bisacodyl
suppositories. Sixteen were studied in both
phases of the menstrual cycle, a further nine
were studied in the follicular phase alone, and
one in the luteal phase alone. All except two
patients experienced regular menstrual cycles.
Twenty three healthy women (mean age 33
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years, range 22-47) were studied as control
subjects. All the control subjects had a bowel
frequency ranging from 0-5-3 0 per day. None
were taking any medication and none was on the
oral contraceptive. Twenty were studied during
both phases of the menstrual cycle, a further two
subjects were studied only in the follicular phase,
and a further one subject was studied only in the
luteal phase. All the control subjects experienced
regular menstrual cycles.

All subjects gave informed consent to partici-
pate in the study, which was approved by the
Ethical Committee of the City and Hackney
Health Authority in December 1986.

METHODS
All days in the menstrual cycle were counted
from the first day of menstrual bleeding (day 1).
Subjects were randomly allocated to begin the
study in the first or second half of the menstrual
cycle. Follicular phase blood samples were taken
on day 5, and luteal phase samples were taken on
days 19, 21, and 23 to be certain of documenting
the adequacy of the luteal serum progesterone
rise.

Samples of venous blood were taken from all
subjects between 8 am and 10 am, with the
subject fasted from the previous evening. Blood
samples were allowed to stand till clotted, then
they were centrifuged and the serum stored at
-20°C. For each hormone assayed, the control
and patient samples were run as a single batch.

Oestradiol, progesterone, 17 hydroxyproges-
terone, cortisol, testosterone, androstenedione,
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and dehydroepiandrosterone sulphate were
measured by radioimmunoassay as previously
published from our laboratory."'3 Sex hormone
binding globulin was measured by a competitive
protein binding technique using a tritiated
label.'4 Luteinising hormone and follicle stimu-
lating hormone were measured by radioimmuno-
assay using rabbit antisera. Prolactin was
measured by radioimmunoassay using a second
antibody polyethylene glycol assisted separation
procedure.

STATISTICAL ANALYSIS
For each hormone the serum concentrations for
control and patient groups were compared using
the Mann-Whitney U test. A p value of less than
0 05 was taken to represent a significant differ-
ence between the control and patient groups. A
comparison was made for each hormone for both
the follicular and luteal phases. To obtain a
representative value for each subject for the
luteal phase the mean of the 3 luteal samples was
calculated for each hormone.

Results
In both phases of the menstrual cycle there was a
significantly decreased concentration of many of
the steroid hormones in the patients compared
with the control subjects (Table, Figs 1-4).
Although there was considerable overlap
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Figure 1: Serum oestradiol values in control subjects and
constipated patients during the luteal phase ofthe menstrual
cycle. Each point represents the mean ofthree luteal serum
samplesfor a subject. The bar represents the median ofeach
group.

p < 0-006
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Figure 2: Serum progesterone values in control subjects and
constipated patients during thefollicular phase ofthe
menstrual cycle. The lower detection limitfor this assay is
4 nmol/l.9 The bar represents the median ofthe control
subjects. The median ofthe patients is 4 nM.
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Figure 3: Morning serum cortisol value in control subjects and
constipated patients measured during thefollicular phase ofthe
menstrual cycle. The bar represents the median ofeach group.

between the data of the controls and patients, for
many hormones the patients' values were at the
lower end of the spectrum.
Two of 23 control subjects and two of 17

patients had a luteal phase which was likely to be
anovulatory (no rise in serum progesterone and a
luteal progesterone concentration <20 nmol/l.9

In both phases of the menstrual cycle there
was no significant difference between the control
subjects' and patients' concentrations of sex
hormone binding globulin, prolactin, luteinising
hormone, and follicle stimulating hormone.

Discussion
This study has excluded a gross disturbance of
sex hormones in women with severe constipa-
tion. It has shown, however, a significantly
lower serum concentration of many of the
adrenal, and to a lesser extent ovarian, steroid
hormones in women with severe idiopathic con-
stipation compared with a group of healthy age
matched subjects. Although many of the
hormone concentrations were decreased when
the group of constipated women were considered
as a whole, individual patients' hormone concen-
trations generally fell within the normal range.
This may explain the lack of compensatory
increase in luteinising hormone or follicle stimu-
lating hormone.
The normal concentration of sex hormone

binding globulin suggests that the lower concen-
tration of steroid hormones was not related to a

low serum concentration of transport proteins or

a dilutional factor.
In an earlier study,6 women with severe consti-
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Figure 4: Serum testosterone values in control subjects and
constipatedpatients measured during thefollicularphase ofthe
menstrual cycle. The bar represents the median ofeach group.

pation were found to have a higher mean serum
prolactin concentration than healthy control
subjects or women with the irritable bowel
syndrome, but in another study7 as well as in the
current study prolactin values were not raised. A
low serum oestradiol concentration in
severely constipated women has been noted
previously.6
The abnormalities found in this study were in

hormones of adrenal and ovarian origin. Cortisol
is produced exclusively by the adrenal cortex.
The androgens - testosterone, androstenedione,
and dehydroepiandrosterone - are produced
largely by the adrenal cortex and to a limited
extent by the ovaries." In women they have an
anabolic role. Of these substances, testosterone
has the most androgenic activity.'6 Most of the
oestradiol production in premenopausal women
occurs in the ovaries.'7 Progesterone was found
to be decreased in concentration only during the
follicular phase; this hormone is produced pre-
dominantly by the adrenal glands during the
follicular phase, but during the luteal phase is
mainly ovarian in origin.
The reduced concentration of these hormones

suggests that their production may be decreased
or their elimination increased. This could occur
by several mechanisms. The steroid hormones
are hydrophobic; their catabolism inactivates the
active hormone while rendering it more hydro-
philic. Most of this catabolism occurs in the liver
and results in the formation of glucuronide and
sulphate conjugates.'8 These are then excreted
either in the urine or the bile. Oestradiol and
progesterone metabolites are largely excreted
into bile, prolonging their clearance from the
body, while cortisol metabolites are minimally
excreted and the androgen metabolites have an
intermediate biliary excretion. For example,
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after the experimental administration of intra-
venous oestrone or oestradiol, 23-68% of the
dose can be recovered in bile.'7 The concentra-
tion of individual steroids in the bile is much
higher than their precursor hormones in the
blood, suggesting a concentrating excretion
mechanism by the hepatic cells to the biliary
canaliculi.
The biliary steroid conjugates undergo

hydrolysis in the distal ileum and colon by
enteric bacteria and possibly by the intestinal
mucosa, and are then largely reabsorbed in the
unconjugated form, although some reconjuga-
tion may occur in the mucosal cells during
absorption. Some of the hydrolysed substances
are excreted in the faeces as free steroids. Twenty
five to 30% of the secreted oestradiol seems to be
excreted in the faeces. 19

It is possible that in severe constipation there
is an alteration in the enterohepatic circulation
which affects the circulating concentrations of
the steroid hormones. The small intestinal
transit time tends to be longer in patients with
severe constipation, although the difference is
not great.20 In patients with 'slow transit consti-
pation,' however, the frequency of bowel move-
ments may be as low as once every three or four
weeks. '4 Colonic transit is therefore greatly
prolonged, with stasis of luminal contents.
Although this could provide a greater oppor-
tunity for deconjugation of lumenal steroids,
with increased absorption, the reverse may be
true with the stationary caecal contents limiting
their exposure to the colonic mucosa. Alterna-
tively, faecal stasis may change the nature or
composition of colonic bacteria, perhaps render-
ing them less capable of bile salt deconjugation.
There is no available information about the
change in colonic bacteria which occurs in
patients with slow colonic transit, but drug
induced prolongation of the transit time in
healthy subjects does cause a decrease in the
faecal bacterial mass.2' In addition, patients who
have had a major part oftheir colon resected have
low urinary oestriol values.22 A change in the
composition of colonic bacteria can alter the
steroid enterohepatic circulation; for example,
the faecal excretion of steroids increases during
the administration of antibiotics and the steroid
structures more closely resemble that of bile.23

Reabsorbed metabolites may also undergo
further metabolism in the intestinal wall.2425 It is
possible that in constipation there is not only a
disturbance of motility but also of the metabolic
activity of the intestinal wall.

Care was taken to ensure that the patients in
this study were not taking drugs that could
interfere with steroid metabolism. This could
occur via a direct effect on ovarian or adrenal
production, or via an effect on hepatic uptake,
enzyme induction or inhibition, or excretion. In
addition, antibiotics can modify'the deconjuga-
tion by enteric bacteria, while oral laxatives may
affect the enterohepatic circulation of these sub-
stances.
Although the observed changes in the serum

concentration of steroid hormones may be the
result of constipation and an altered entero-
hepatic circulation, for many of the steroid
hormones the biliary excretion is small. An

alternative relation may exist whereby a primary
abnormality of these hormones could have a
direct effect on intestinal motility, although we
feel this is unlikely in view of the small observed
hornone changes. Although individual hormone
values fell within the normal range, a reduced
concentration for each patient relative to their
own 'normal' concentration may be important in
its metabolic effects. Oestradiol and pro-
gesterone have been extensively studied in this
context, but the evidence that they play an
important role in influencing gastrointestinal
motility is contradictory.2637 Whether other sex
steroids are important under normal physio-
logical circumstances for effective gastro-
intestinal motility is unknown. Although
oestrogen, progesterone, and testosterone
receptors are present in colonic mucosa,35 their
presence in colonic smooth muscle or the enteric
nerve plexuses has not been determined.
Evidence against an important prokinetic
motility role of the androgens includes the fact
that constipation is not a well described com-
ponent of hypogonadism in men or women. In
addition, diarrhoea rather than constipation is a
feature of adrenal insufficiency.

Sex hormones may influence the activity of the
pelvic floor and defecatory function. Onufs
nucleus is the sacral spinal cell column which
contains the motor neurones to the urethral and
anal sphincters as well as the pelvic floor
muscles.39 This nucleus has been found to show
sexual dimorphism in rats, with a greater
number and size of motor neurones in the male.
In addition, testosterone was found to bind to
these neurones in male rats,@ raising the possi-
bility of a direct effect of sex hormones on central
defecatory regulation.
A third possible explanation for our findings is

that some extraintestinal primary pathological
process results in both the motility disorder and
the disturbance of steroid hormones independ-
ently.

In summary, we have observed a consistent
reduction in many of the steroid hormones in
women with severe idiopathic constipation.
Whether the observed changes are secondary to,
accompanied by, or the cause of the motility
disorder deserves further investigation.
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