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Serum prolactin response to metoclopramide
during status epilepticus
Ulla Lindbom, Torbjorn Tomson, BengtY Nilsson, Dan E H Andersson

Abstract
Transient elevation of serum prolactin
frequently follows generalised tonic-
clonic and complex partial seizures. How-
ever, the levels of prolactin during status
epilepticus are not increased above the
normal range. Exhaustion of central
prolactin supplies has been proposed as a
possible mechanism for the absence of
prolactin increase during status epilepti-
cus. To test this hypothesis we injected
intravenous metoclopramide (10 mg) in
eight consecutive patients with status
epilepticus. One patient had generalised
tonic-clonic status epilepticus. Seven
patients had EEG-verified non-convulsive
status epilepticus, consisting of one typ-
ical absence status, one atypical absence
status and five complex partial status
epilepticus. Metoclopramide raised the
mean (SD) prolactin levels at least five-
fold in all patients, from 5-8 (8.0) .ugl to
87-0 (39.0) ugIl, within 60 minutes after
the injection. Thus the mechanism for low
prolactin values in status epilepticus is not
cellular depletion of stored prolactin, but
more likely an altered regulation, pre-
sumably induced by prolonged seizure
activity.
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Generalised tonic-clonic and complex partial
seizures are followed by a transient increase of
serum prolactin in about 70-90% of the
cases.`-9 Peak values are seen .15-20 minutes
after the seizures. Prolactin levels thereafter
decline to baseline values within 180 minutes.
Most simple partial seizures are not accom-
panied by any significant increase of pro-
lactin.3 4 As for absence seizures, changes in
serum prolactin from baseline values have not
been reported but the published cases are few
and the duration of siezures short.'°10 There
seems to be a lower limit of 30 seconds of
seizure activity necessary to cause elevation of
prolactin in serum.3 12 Prolactin levels in
status epilepticus do not seem to differ from
baseline values irrespective of the type of
status.'2-'4 Thus in the clinical situation a
normal prolactin value must be interpreted
with caution in the differentiation between
epileptic and pseudoseizures.
The regulation of prolactin is not completely

known but the predominant control mecha-
nism is inhibitory, mediated mainly by dopa-
mine.'5 16 In relation to single epileptic
seizures the changes in prolactin levels may be

due to abnormal activity within the areas of the
central nervous system that regulate prolactin
release. Dana-Haeri et al3 have suggested that
spread of seizure activity from medial temporal
structures to the hypothalamic nuclei leads to
changes in prolactin output. This agrees with
the findings of Sperling et al9 that simple
partial seizures involving limbic structures is
accompanied by increased levels of prolactin.
Jackel et al'4 and Trimble'2 have proposed
depletion of stored prolactin as an explanation
for the absence of prolactin increase after
prolonged seizure activity. To test this hypoth-
esis we injected a dopamine receptor blocker,
metoclopramide, in patients with status epi-
lepticus.

Patients and methods
Eight consecutive patients (five male, three
female) with status epilepticus were studied.
Ages ranged from 55-74 years, median 67
years. Nonconvulsive status epilepticus was
confirmed with ictal EEG recording. Patients
with focal ictal EEG seizure activity and
impaired consciousness without convulsions
were classified as having complex partial status
epilepticus'7 according to the criteria of
Mayeux and Lueders."6 Nonconvulsive status
with generalised EEG seizure activity was
designated as absence status. If the generalised
discharges were rhythmic spike-wave at 3 Hz,
the status was classified as a typical absence
status. Patients with generalised seizure activity
other than 3 Hz spike waves were classified as
having atypical absence status" in accordance
with the classification by Gastaut. Two patients
had absence status, one typical and one atyp-
ical. Five patients were classified as having
complex partial status epilepticus and one
patient had generalised tonic-clonic status
epilepticus. This patient did not have ictal EEG
recording since this would have caused an
unacceptable delay in treatment of the status.
His clinical symptoms, observed at the hospi-
tal, were, however, typical for the diagnosis.
Another criterion for inclusion was that intra-
venous injection of diazepam in patients with
nonconvulsive status epilepticus should have
effect on the seizure activity in EEG since the
clinical response to treatment in these patients
was not easily perceived. All patients with
nonconvulsive status epilepticus showed sim-
ilar clinical symptoms: fluctuating stupor, dis-
orientation, extreme latency for monosyllabic
answers, if any, and a tendency to persevera-
tion in verbal communication. Verbal and
motor inactivity were striking even in patients
who seemed awake. Automatisms and
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Table Clinical data on eight patients with status epilepticus

AgelDuration Duration of status Drug therapy
Patient of epilepsy (years) Type of status (hours) (mg/day)

1 71/32 Typical absence 7 Carbamazepine (400)
Ethosuximide (500)
Phenobarbital (15)

2 67/3 Atypical absence 4 Carbamazepine (200)
3 63/5 Complex partial 30 Phenytoin (300)
4 55/7 Complex partial 10 Carbamazepine (800)
5 69/0 x) Complex partial 5

69/0 Complex partial 7 Carbamazepine (400)
6 74/0 x) Complex partial 300
7 65/1 Complex partial 28 Phenytoin (250)
8 61/4 Generalised tonic-clonic 1 Phenytoin (?)

x) Status epilepticus was the first manifestation of epilepsy.

myoclonic jerks were often discrete. Six of the
patients had a previous history of epilepsy
ranging from a few months to 33 years, all of
whom were under continuous treatment with
anticonvulsant drugs (table). In two of the
patients, both with complex partial status
epilepticus, status was the first manifestation of
epilepsy.
Serum prolactin was determined before

(ictal value) and after the administration of
metoclopramide. One or, when possible, two
ictal blood samples were drawn from an ante-
cubital vein immediately before treatmnent of
status. Status was then terminated with
5-10 mg of intravenous diazepam. Ten mg of
intravenous metoclopramide was given during
status or within 15 minutes after its termina-
tion. Further blood samples were obtained 15,
30, 60, 90, 120 and 180 minutes after the
metoclopramide injection. One patient (5) was
admitted to the hospital with status epilepticus
twice within a few months. On the first
occasion metoclopramide was given imme-
diately after the termination of status and on
the second occasion during status, before
treatment. A control experiment was con-
ducted in three patients, one with typical
absence status and two with complex partial
status. In these patients the metoclopramide
injection and blood sampling were repeated at
least 5 days after the first injection and after at
least 24 seizure free hours. The second injec-
tion of metoclopramide was given at the same
time of the day as the first. Serum samples
were stored at - 20°C until analysis by radio-
immunoassay.'9 Normal serum prolactin levels
at our laboratory are less than 25,ug/l. The
study was approved by the local Ethical
Committee.

Results
Ictal levels of serum prolactin and responses to
metoclopramide injections are shown in fig 1.
None of the patients had an ictal level above
the normal range. Six out of eight patients had
ictal levels below 5,ug/l. All eight patients
showed at least a five-fold increase in prolactin
concentrations within 60 minutes after the
metoclopramide injection.
Mean (SD) ictal values were 5-8 (8 0) ,ug/l

and mean (SD) peak prolactin levels after
metoclopramide were 87-0 (39 0) pg/l. There
was no obvious difference between the various
types of status in the response to metoclopra-
mide. One patient was studied twice with two
separate episodes of status, on the first occa-
sion before, and on the other after treatment
with diazepam. The prolactin responses to

metoclopramide were similar. In three patients
the effect of metoclopramide was studied also
under baseline conditions. The values obtained
after at least 24 hours without seizures did not
differ from the responses in connection with
status. Two patients (5 and 6) were without
anticonvulsant medication at the time of the
status, but at the time the baseline values were
obtained they were under treatment with
carbamazepine in steady-state.

Discussion
Knowledge ofthe regulation ofprolactin under
physiological conditions is incomplete. Two
major factors, prolactin-inhibiting factor and
prolactin-releasing factor, regulate prolactin
secretion. The chemical identities of the pro-
lactin-inhibiting factor and to prolactin-releas-
ing factor still need to be clarified. In contrast
to other pituitary hormones, the neuroendo-
crine control of prolactin is predominantly
inhibitory. The major physiologic inhibitor
appears to be dopamine, but gamma-aminobu-
tyric acid has been suggested to be a part of
nondopamine prolactin-inhibiting factor."5 16
Thyrotropin-releasing hormone and vasoactive
intestinal polypeptide have been suggested as a
prolactin-releasing factor." The temporary
increase in serum prolactin after single seizures
may be due to spread of abnormal electrical
activity to areas of the central nervous system
that regulate prolactin release.3 The seizure
activity is presumed either to suppress the
prolactin-inhibiting factor or to stimulate the
prolactin-releasing factor.

It appears that seizure-induced prolactin

o typical absence
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o complex partial
* generalised
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Figure Prolactin response to metoclopramide in eight
patients with status epilepticus. Blood samples at time zero
were drawn before or within 15 minutes after the status
was terminated.
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release, apart from the localisation, is depend-
ent on the duration of seizure activity. A seizure
duration of at least 30 seconds appears to be
necessary to induce an increased prolactin
concentration.3 12 However, with repeated
seizures there seems to be a reduction in
prolactin response.'4 In connection with sei-
zure activity of a more extreme duration, such
as status epilepticus, the prolactin levels are

similar to basal conditions.'3 We have pre-

sented ictal prolactin values during 19 episodes
of status epilepticus (this study and reference
13), four generalised tonic-clonic status, eight
complex partial status, one typical and six
atypical absence status epilepticus. None of
these patients showed increased prolactin lev-
els during status epilepticus.
The absence of increased levels of prolactin

after prolonged seizure activity may be due to

depletion of stored prolactin.'2"'We tested this
hypothesis by giving metoclopramide, a dopa-
mine receptor blocker, in status epilepticus.
The response to metoclopramide was prompt

and the increase of prolactin at least five-fold in
all patients. Furthermore, the response to
metoclopramide was, in three of our patients,
the same during status as during baseline
conditions. While five out of eight patients in
our study had complex partial status epilepti-
cus, typical and atypical absence status and
generalised tonic-clonic status epilepticus were

only represented in one case each. Ictal levels
within the normal range (< 25,ug/1) and evi-
dent response to metoclopramide were the
results in all patients independent of the type of
status. Hence, even though absence status and
generalised tonic-clonic status were repre-

sented by single cases only, our results indicate
that there is no cellular depletion of prolactin
in connection with status epilepticus.
Treatment with diazepam might have influ-

enced the ictal prolactin levels as well as the
response to metoclopramide. One patient was

given metoclopramide with two episodes of
status, the first time within 15 minutes after
the status was terminated with diazepam and
the second time before diazepam was given.
There was no difference in the prolactin
response to metoclopramide on these two
occasions. This agrees with the findings of
Wilson et alo2 who concluded that diazepam
neither affects basal prolactin levels nor the
release of prolactin in response to metoclo-
pramide.
The influence of other antiepileptic drugs on

prolactin levels are somewhat controversial.
Effects of anticonvulsants on the hypothala-
mic-pituitary axis have been reported but the
results deviate. Basal prolactin levels have been
reported to increase,223 to decrease24 25 or to
be unaltered26 27 during treatment with anti-
convulsant drugs. Monotherapy seemed to
have less effect than polytherapy.22 Six of our

eight patients were on monotherapy, and two
patients were without medication since status
epilepticus was their first manifestation of
epilepsy. However, when the latter were given
metoclopramide on a second occasion they
were both on medication with carbamazepine.
Ictal and baseline responses to metoclopra-
mide did not differ in these two patients. Thus

medication with antiepileptic drugs did not
apparently influence our results.
The mechanisms behind the finding of

prolactin levels not different from baseline
values in association with status epilepticus
remain obscure. Our results suggest that mech-
anisms other than cellular depletion of pro-
lactin must be involved.

This study was supported by a grant from the Karolinska
Institute.
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