
Journal of Neurology, Neurosurgery, and Psychiatry, 1980, 43, 163-167

Serum prolactin and cortisol concentrations after
grand mal seizures
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SUMMARY Serial serum prolactin and cortisol levels were measured in five patients after a grand
mal seizure and in four volunteers with simulated seizures. Single levels were measured after a

witnessed seizure in 26 patients and in a matched control group. Significant increase in both pro-

lactin and cortisol levels occurred after seizures. The change in cortisol level may reflect a non-

specific stress response, but the increase in prolactin levels could not be accounted for on this basis,
and probably indicates an alteration in hypothalamic neurotransmitter activity during the seizure.
These findings may have clinical value in the diagnosis of epilepsy.

Prolactin release from the anterior pituitary
gland is thought to be controlled by release of
neurotransmitter from the hypothalamus. In-
hibition by dopamine' is important but nor-
adrenaline2 and gamma aminobutyric acid
(GABA)' may ailso inhibit prolactin release. The
nature of the prolactin-releasing factor in mam-
mals is uncertain, and the effect of 5-hydroxy-
tryptamine (5-HT) on prolactin release in man
is still unclear.46.
Serum prolactin may, therefore, be considered

as a peripheral marker of hypothalamic neuro-
transmitter activity. Many other factors are
known to influence prolactin secretion, including
stress7 and drugs.8 Electroconvulsive therapy has
been shown to produce a marked rise in serum
prolactin,9 and in a recent uncontrolled study a
significant increase in prolactin levels was found
20 minutes after a grand mal convulsion.10 Parox-
ysmal discharges occur during grand mal
seizures in major ascending and descending
pathways concerned with consciousness and
motor control, but involvement of the hypo-
thalamus has not been studied. If a clearly
defined rise in serum prolactin occurs after
seizures this might have clinical applications in
the assessment of patients with episodes of loss of
consciousness of uncertain aetiology. As stress
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increases serum cortisol to a greater extent than
serum prolactin,' both cortisol and prolactin
were measured simultaneously as a guide to the
stress factor involved, and to determine the
pattern of hypothalamic-pituitary activity during
a seizure.

Method

Plasma cortisol was measured by a widely used
radio-immunoassay technique," and prolactin
was also measured by radioimmunoassay using
rabbit anti-human prolactin and ...I-labelled
prolactin obtained from Eurohope Services Ltd,
measured against the first international Reference
Preparation for Prolactin (75/504) from the
National Institute of Biological Standards and
Controls, London.
Three groups of patients were studied.
1 Serial samples after grand mal seizures In

five patients serial prolaotin and cortisol
levels were measured after a witnessed grand
mal convulsion. Samples were taken at the
times shown in the table.

2 Serial samples after simulated seizures Pro-
lactin and cortisol levels were measured in
four young healthy male volunteers im-
mediately before, then 15 and 45 minutes
after the voluntary simulation of tonic and
clonic seizures for one minute.

3 Single estimations in post-ictal patients
Twenty-six patients (16 male, 10 female)
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Table Serial prolactin and cortisol concentrations in five patients after a grand mal seizure

Number Age Sex 0-15 min 15-30 min 30-60 min 60-90 min 90-120 min > 120 min
(yr)

1 22 M Prolactin 1528 367 339 410
Cortisol

2 25 M Prolactin 2870 2870 1646 760 603 382
Cortisol 24.6 24.8 21.5 13.6 17.0 10.5

3 19 M Prolactin 1195 868 597
Cortisol 23.7 32.9 20.1

4 22 M Prolactin 938 1115 895
Cortisol 10.6 11.8 12.4

5 78 F Prolactin 499 394 349 305 296
Cortisol 46.0 40.0 38.0 43.0 39.2

Serum prolactin=mU/L
Serum cortisol = pg/dI

with known epilepsy, and on a variety of
anticonvulsant drugs, had blood samples
taken in an accident department within two
hours of a witnessed grand mal seizure. The
exact times of the ictus could not always be
determined, but in the majority the samples
were taken between 30 and 60 minutes and
none greater than 120 minutes. All studies
were done between 0900 and 18 00. This
limited time excludes the greatest changes in
diurnal rhythm of cortisol, and the increase
of prolactin during sleep. Although there
may be short-term or "pulsed" releases of
prolactin during the day, these are variable
and cannot be predicted. Therefore the times
of sampli-ng within the 09 00-18 00 studies
were not controlled. Samples were also
obtained from an age-matched and sex-
matched control group seen in the same
department. All presented with acute illness
which could not be confused with epilepsy,
and none were receiving medication. The
degree to which these patients were stressed
was difficult to assess clinically, but an at-
tempt was made to select patients who were
severely ill.

Results were analysed statistically using
Student's t test.

Results

Serial estimations of prolactin after a seizure
showed initial high serum levels with a subsequent
fall in three out of five patients (table). The
sequential changes in prolactin and cortisol in
case 2 are shown in fig 1 comparing the serial
levels to the two-hour concentration in each
case. Case 4 had an unusually prolonged seizure
lasting for 30 minutes and received diazepam,
10mg intravenously. Case 5 was an elderly
women, the other four patients were young men.
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Fig 1 Serum prolactin (-) and cortisol (- - - -)
concentrations after a seizure in patient 2
(concentrations are plotted as percentage of
two-hour level).

Figure 2 shows the prolactin and cortisol levels
after simulated seizures with a significant increase
in cortisol at 15 minutes (p<005) but no signifi-
cant change in prolactin. We recognise that tihe
intensity of muscular contraction and degree of
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Fig 2 Serial cortisol (- - -) and prolactin (-)
concentrations after simulated seizure in
four subjects.
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stress are much less than occur in true grand
mal seizures.

Prolactin levels in the postictal patients
(1195 + 1063,mU/ 1) were significantly higher than
in control subjects (496+350mU/1) (p<00025).
Cortisol levels were also higher in the postictal
group (postical 30 5 + 10 5i'g/dl/(n= 10), control
subjects 17-7±+8-3ig/dl/(n=23) (p<0001). There
was no significant age difference between the
two groups-(postictal 370 +19-3, control subjects
37-6+16-2) (fig 3).
When a subgroup of control subjects with

cortisol levels greater than 20ILg/dl was con-
sidered there was no significant difference in
cortisol levels (postictal 305 + 10-5gg/dl (n= 10),
control subjects 26-1 +34iLg/dl (n= 10). However
prolactin levels were still significantly higher in
the postictal group (postictal subjects 1541 +
1582mU/ 1, control subjects 413 ± 255mU/ 1
(p<0 025).

Discussion

These results confirm the findings of Trimble"0
that serum prolactin is increased after grand mal
seizures. We have found the levels to be lower,
but the time course of prolactin change to be
similar to those reported after electroconvulsive
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therapy (ECT)9. The prolactin may be very high
five minutes after the ictus (case 2) but more
detailed studies are required to establish the
sequence of changes immediately after seizures.

Previous studies with ECT or epilepsy have not
considered the non-specific effects of stress and
cortisol levels have not been measured. The
significantly higher cortisol levels in postictal
patients than in control subjects may reflect the
ill-defined hypothalamic response to a variety of
threats which is broadly termed "stress", or it
may arise as a primary effect upon the hypo-
thalamus of the seizure itself. In a attempt to
eliminate the stress factor we have selected a
subgroup of apparently highly stressed control
subjects indicated by high cortisol levels (>20.ug/
1 dl). In this group the cortisol concentrations,
although still lower, were not significantly
different from the postictal patients. The prolactin
concentrations were significantly higher after a
seizure than in this group of controls. A difference
in cortisol and prolactin responses is also shown
in the serial studies after a seizure-for example,
in case 2 the prolactin was increased by 750%
whereas the cortisol was increased by 230% at
five minutes compared to the two-hour level. In
simulated seizures, where only stress occurs,
serum cortisol levels increased while prolactin
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Fig 3 Serum prolactin (-)
and cortisol (----)
concentrations in post-ictal

20 patients and control subjects.
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concentrations were unchanged. These findings
are in keeping witih the interpretation that serum
prolactin elevation after a seizure results specifi-
cally from neuronal dysfunction associated with
the seizure, rather than as a non-specific response
to stress.
The mechanisms of the changes in hypo-

thalamic-pituitary activity after seizures are still
speculative, but the observations are important
as they suggest that a specific pattern of hypo-
thalamic neurotransmitter activity may occur
during seizures-such as increase in 5-HT and
inhi,bition of dopaminergic activity. The ad-
ministration of 5-hydroxytryptophan (5-HTP), a
precursor of 5-HT, to healthy volunteers has
recently been shown to raise serum cortisol levels
but not prolactin' although other groups have
demonstrated elevation in prolactin levels after
5-HTP. If this cortisol response is a direct effect
of increased 5-HT activity at hypothalamic level
it appears that 5-HT stimulates release of cortisol
more readily than prolactin. Therefore, although
the cortisol response after seizures may be
mediated by 5-HT, other mechanisms are likely
to be responsible for the prolactin release. In
view of the established importance of tonic
dopaminergic control of prolactin release one
explanation is that inhibition of tubero-
infundibular dopamine release occurs in grand
mal seizures. Other possible neurotransmitter
mechanisms may involve noradrenaline' and
GABA' although their effects on inhibition of
prolactin release in man is unclear.
A simple biochemical marker of a recent

seizure would be extremely valuable in the
assessment of clinical problems, for example, in
the differential diagnosis of hysteria, as discussed
by Trimble"0. Whethe;r it may prove useful in
distinguishing epilepsy from blackouts of other
aetiology such as vasovagal attacks or transient
cerebral ischaemia is uncertain, for studies of
prolactin levels have not been done after cerebral
ischaemia. Our results show a clear change in
serum prolactin levels in three out of five
patients followed serially after a seizure. Cases 4
and 5 did not show the same response. In case 4
the seizure was atypical with continuous minor
clonic twitchings and coma for 30 minutes before
termination with diazcpam, 10 mg intravenously.
The prolactin response may have occurred at the
onset of the attack, or been modified by the type
of seizure. It may also have been modified by
diazepam therapy, although diazepam does not
alter basal prolactin levels'2 nor the response to
metoclopramide.13 Case 5 was an elderly woman
whose hypothalamic function may have differed

from the younger male patients.
We have shown that in a population of postictal

patients the serum prolactin level is significantly
higher than after medical emergencies of other
types. The postictal group included some
patients with prolactin levels within the normal
range, possibly because the initial rise was missed
in those patients seen up to two hours after the
ictus. Therefore, a normal serum prolactin level
cannot be taken to exclude a seizure within two
hours but a high level does strongly suggest this
possibility. Further studies are required to deter-
mine whether a prolactin level taken within 30
minutes of the eyent allows a clearer distinction
between epilepsy and non-paroxysmal disorders,
including cerebral ischaemia.

Finally, these observations have been restricted
to grand mal attacks, but further studies are
required to determine whether the postulated
alteration in hypothalamic neurotransmitters also
occurs in other types of seizure, such as temporal
lobe epilepsy and petit mal.

We thank Miss S Love for secretarial assist-
ance, and Dr P De Vane, Dr AO House, and
Dr IT Ferguson for their help in compiling the
data.
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