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SUMMARY Serum levels of progesterone, cortisol and phenytoin as well as the excretion of
17-OHCS were determined in 45 male epileptics before and during 24 months of the therapy. A
significant decrease of the hormones was found in untreated patients. Phenytoin administration
caused further decrease of cortisol and its metabolite 17-OHCS levels and a compensation of pro-
gesterone serum concentration.

Investigations of the activity of hypothalamic-
pituitary-adrenal cortex axis have been mainly con-
cerned in aspects to the influence of anticonvulsants
on adrenal cortex function.'-` After long-term
treatment patients have shown a decrease of serum
and urinary levels of glicocorticosteroid hormones as
well as a diminished adrenal cortex response to meta-
pirone and dexamethasone. l 3 5 - 7 9 - 11
The aim of this study was to determine whether the

disease itself may have an influence on adrenal cortex
function apart from the effect of therapy, with one
frequently used antiepileptic drug, phenytoin. Adre-
nocortical hormones were determined before and
during a 2 year period of anticonvulsant therapy.

Material and method

Forty five male patients, aged 20-49 years (mean age 32 4 +
8 6) admitted for the first time to the Centre for Epilepsy at
Zabrze and never before treated for epilepsy, were studied.
Mean age of onset was 27 4 + 11-3 years. In 26 patients the
period between the first and the next seizure, after which the
anticonvulsant therapy was introduced ranged from a few
months to 1 year. In 14 other males the period was longer
(about 2-4 years), and five cases had initial seizures in child-
hood with long-term remission without treatment.

In 24 patients the illness could be classified as primary
generalised epilepsy. In the remaining 21 cases with known

Address for reprint requests: Dr D Rosciszewska, The Department of
Neurology, Silesian Medical Academy, 3 Maja 15, 41-800 Zabrze,
Poland.

Received 18 March 1987 and in revised form 29 July 1987.
Accepted 4 August 1987

aetiological factors, partial or secondary generalised seizures
and focal EEG changes, epilepsy was classified as secondary.
Most patients had tonic-clonic seizures; in nine cases tempo-
ral lobe seizures were observed, and in two of them together
with tonic-clonic fits. During 2 years of observation 19 pa-
tients had rare seizures, about one per year (mild epilepsy),
and in the remaining 24 patients the incidence of tonic-clonic
as well as temporal lobe seizures ranged from one to several
in a month (severe epilepsy). In all the patients phenytoin
was given in daily doses of 200-300 mg (mean 273-3 +
128-0mg) per day.
Hormone determinations were performed before treat-

ment and then every third month during 2 years of pheny-
toin therapy (nine inter-ictal determinations in each patient).
The control group consisted of 45 healthy male volunteers
aged 20-49 years (mean age 39 1 + 9 1). Blood samples were
collected during 3 successive days and the mean of the results
from these days were used. Serum progesterone and cortisol
concentrations were measured by radioiummoassay of sam-
ples taken between 8-9 am.12 Serum phenytoin levels were
determined in the same blood samples.13 Twenty-four hour
urinary excretion of 17-OHCS was estimated by spec-
trophotometry.14 The data were analysed statistically using
Student's t test (p < 0 05).

Results

The individual results of hormonal determinations in
untreated epileptic patients and in the control group
are shown in fig 1. Mean serum hormone levels before
and during phenytoin therapy in comparison with
control values are given in table 1, and presented
graphically in fig 2.

Progesterone serum concentration
Before treatment there were already more patients
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Fig 1 Individual results ofserum progesterone and cortisol levels, and 17-OHCS urinary excretion in untreated epileptic
patients (P) in comparison with control group (C). mean values.

Table 1 Mean progesterone and cortisol levels in serum and 17-OHCS in urine in 45 male epileptics and in control group.
Serum phenytoin levels in patients

Groups Progesterone nmol/l Cortisol nmolfl 17-OHCSupmol/24 h Phenytoin pmol/l

Before treatment 3-42 + 1 67t [45] 420-74 + 218-55* [45] 7-74 + 4-01t [43] -

3 4-38 ± 1-95 [45] 395-58 ± 200-09t [34] 7-15 ± 3-95t [33] 16-89 + 10-64 [35]
6 4-46 + 1.75 [301 394-66 + 176-82f [30] 5-72 + 2-93t [30] 22-35 + 11-80 [31]

Treatment 9 4-39 + 1-77 [24] 440-63 + 193-88 [24] 6-51 + 3-88$ [23] 21-94 + 10-92 [27]
duration 12 4-31 + 1.59 [21] 481-79 + 207-42 [21] 6-79 + 3-45 [20] 24-08 + 11-14 [21]
in 15 4-29 ± 1-43 [16] 44741 + 135-94 [16] 6-78 + 2-78t [15] 23-45 + 10-22 [18]
months 18 4-53 ± 2.16 [16] 449-49 ± 165-69 [16] 6-37 ± 2-53$ [15] 21-65 ± 10-99 [16]

21 4-36 + 1-44 [14] 454-80 ± 213-54 [14] 604 + 2-82$ [14] 22-16 + 12-79 [14]
24 4-36 + 1-23 [13] 474 47 + 159-29 [13] 6-38 + 2-99$ [13] 22-43 + 9-96 [10]

Controls 4-36 + 1-82 [45] 542-70 + 220-07 [36] 10-40 + 4-76 [38] -

*p < 0-05. tp 0-01. +p < 0001.
Number of patients in brackets.

with lower progesterone serum concentration than in
the control group (fig 1). Mean serum levels were

significantly decreased before phenytoin therapy as

compared with controls (p < 0-01), table 1. During
drug administration the level of progesterone ap-
proached the normal value (table 1, fig 2). The pro-
portion of patients with abnormal results, given in fig
3, was 33% of untreated patients, and after 24 months
of phenytoin treatment decreased to 7%.

Cortisol serum concentration
Before therapy more patients with decreased serum

cortisol level were found as compared with the con-

trol group (fig 1). Mean serum concentration of this
hormone was evidently lower before treatment (p <

0-05) in relation to control values (table 1, fig 2). After
months 3 and 6 of phenytoin therapy cortisol serum

levels further decreased (p < 0-01). Therapy con-

tinuation caused a certain increase in hormone levels
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Fig 2 Mean serum concentration ofprogesterone (P)
* * cortisol (F) 0----0 and urinary excretion of
17-OHCS * - in comparison with control values,
and serum phenytoin levels during the 24th month of therapy
(in column).
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and the results were closer to those found before
treatment (p > 005). The abnormal results were
found in 46% of patients before treatment and in
19% during the first 12 months of therapy without
further changes until the end of the observation
(fig 3).

J7-OHCS urinary excretion
The results showing lower urinary excretion of corti-
sol metabolite were found more frequently in un-
treated patients in control males (fig 1). Mean urinary
excretion of 17-OHCS, significantly lower before
therapy (p < 0-01) further decreased during drug ad-
ministration (p < 0-01) in relation to control values
(table 1, fig 2). In 33% of untreated patients abnormal
results were found, and during therapy this
percentage increased to 54% (fig 3).

Serum phenytoin levels
No correlation between the results of hormone deter-
minations and serum phenytoin levels was seen (table
1). The lowest drug level found in the 3rd month of
treatment could be associated with irregular drug us-
age by the patients.

0 3 6 9 12 15 18 21 24

Treatment duration (months)
Fig 3 The percentage ofepileptic patients with abnormal results ofhormonal determinations (progesterone * cortisol l,

and 17-OHCS U) during 2 years on phenytoin treatment. M, males; F,females.
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Hormonal determinations and clinicalfeatures of
epilepsy
Hormone levels before and during phenytoin therapy
in relation to aetiology and the course of the disease
are shown in table 2. Before treatment a slightly lower
progesterone concentration could be noted in the
group with known aetiology. Similarly, lower cortisol
concentration and decreased 17-OHCS excretion
were found in patients with known aetiological fac-
tors of epilepsy.

During therapy lower levels of progesterone were
observed in patients with severe as compared with
mild epilepsy. Cortisol concentration was slightly
higher in patients with severe epilepsy after months 12
and 24 of phenytoin treatment, while urinary excre-
tion of its metabolite (17-OHCS) decreased more in
severe than mild course of epilepsy.

It may be noticed that in nine patients with tempo-
ral lobe seizures, the hormone levels were found to be
more decreased as compared with those in patients
with other types of fits, but the difference was not
statistically significant.

Discussion

Alterations in hormonal concentrations found in our
study before phenytoin treatment confirmed our hy-
pothesis that the epileptogenic process itself may
influence adrenal cortex function. This observation is
in agreement with the suggestion of some
investigators'5 16 that endocrine dysfunction may be
unrelated to anticonvulsant therapy. The reason for a
significant decrease in all hormone determined before
phenytoin administration is not clear. It may be ex-
plained by the influence of the aetiological factors
which not only caused epilepsy but could also disturb
the close functional and structural relationship be-
tween the central nerve system and the endocrine sys-
tem, and in consequence diminished adrenocortical
activity. This may be evidenced by more frequent
alterations in hormonal levels in patients with known
aetiology of epilepsy; on the other hand, we have
found greater hormone disturbances in patients with
severe epilepsy connected with frequent tonic-clonic
as well as temporal lobe seizures. Thus post-ictal focal
changes should also be considered.

During phenytoin therapy further changes in corti-
sol and 17-OHCS levels were observed, which may
indicate the effect of the drug on adrenal cortex func-
tion, stressed also by many other authors.' - " After 3
months of phenytoin, decreased progesterone levels
were observed, whilst after months 3 and 6 a further
fall in the levels of cortisol and its metabolite was
found. Continuation of phenytoin treatment caused
some levelling of diminished cortisol serum concen-
tration noted during the first 6 months, whilst the
amounts of 17-OHCS still remained significantly low.
Furthermore, the number of patients with abnormal
cortisol levels decreased and the number of patients
with lower 17-OHCS values increased during the 2
years of phenytoin therapy. This may be explained by
the effect of the drug on extra-adrenocortical cortisol
metabolism occurring in the liver, where phenytoin
stimulates microsomal cortisol hydroxy-
lation.2 3 6 10 11
The results obtained after 2 years of anticonvulsant

therapy are in agreement with the findings of Fran-
ceschi et al4 and Cavallo et al,'8 but differ from those
of Abbot et al'9 who reported increased serum corti-
sol concentration.

In the light of the present study it seems that sub-
clinical hypofunction of adrenal cortex is not rare in
epileptic patients. Diminished adrenocortical activity
may be a result of both factors, the influence of the
disease itself and the effect of anticonvulsant drugs on
biosynthesis and metabolism of cortisol.

This study was presented at 19 Danube Symposium
of Neurological Sciences, Heidelberg, October 1986.
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