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Abstract In this open trial we evaluated the possible
efficacy of Ginkgolide B in the treatment of acute aura in a
group of patients suffering from migraine with aura, con-
sidering in particular the effect of the treatment on aura
duration. Twenty-five patients (16 females, 9 males, mean
age 39.7 &+ 13.5 years, range 18-65) suffering from
migraine with aura were enrolled in the study. The diag-
nosis was made according to the diagnostic criteria of the
international classification of headache disorders, second
edition (ICHD-II), for typical aura with migraine headache
(n =19) or typical aura without headache (n = 6).
Patients were asked to use a diary card to register the exact
duration of the aura symptoms in two consecutive attacks
of aura. In the first one, they only took note of the duration
of neurological symptoms in minutes. In the following
attack, they were instructed to take orally, immediately at
the onset of the first symptoms of aura, two capsules of a
combination of 60 mg Ginkgo biloba terpenes phytosome,
11 mg coenzyme Q 10 and 8.7 mg vitamin B2 (Migra-
soll®). Aura duration (expressed in minutes) was
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significantly (p < 0.001) reduced by Migrasoll® intake,
being 33.6 £ 11.5 in the first untreated attack and
21.9 £ 11.8 during the second attack. In general, there was
a marked amelioration of the features of the neurological
symptoms of aura in the treated attack. In four patients
(18.1 %) suffering from typical aura with migraine, the
pain phase disappeared. Among the patients who com-
pleted the study no serious adverse events were reported.
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Abbreviations

CNS  Central nervous system
MwA Migraine with aura
PAF  Platelet activating factor

SD Spreading depression

Introduction

Migraine with aura (MwA) is a primary headache disorder
affecting up to 30 % of migraine sufferers [1]. The Inter-
national Headache Society’s (IHS) diagnostic criteria for
MwA [2] provide a clinical description of the aura, with the
disorder’s most distinctive features being transient, uni-
lateral or bilateral visual, sensory or motor symptoms due
to a possible recurrent, reversible, idiopathic dysfunction of
the cortex or brainstem. Usually, prophylactic treatment is
not necessary in a great percentage of patients because the
frequency of the attacks is low, i.e. 3—4 attacks/year. When
the frequency of the MwA increases, lamotrigine, an
antiepileptic drug, is effective in reducing the number of
auras [3]. A specific treatment capable of significantly
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reducing the length of the auras remains an unsolved
problem. This treatment is necessary because in many
patients the abrupt occurrence of visual or somatic symp-
toms of the aura causes severe anxiety and distress (sudden
loss of vision in the visual field, strength in one arm, etc).
This occurs more often when the aura lasts 1 h or even
more (at times the symptoms of aura are prolonged and
may last days). In addition, although infrequently, aura
may trigger a cerebral ischemic attack with permanent
neurological deficits (migraine stroke) [3].

Functional evidence suggests that the visual aura is a
neuronal event similar to the spreading depression (SD)
triggered on the cortex of the rabbit by potassium described
by Leao [4]. The initial event is a spontaneous neuronal
depolarization moving slowly (3 mm/min) on the occipital
cortex, which has the clinical counterpart in the scintillat-
ing contour (positive scotoma). Negative scotoma (the dark
area inside scintillations) may be the subsequent suppres-
sion of neuronal function [5]. Neurophysiological studies,
using neuromagnetometer and transcranial stimulation of
the occipital cortex, support the hypothesis that a neuronal
hyperexcitability [6] is the predisposing factor that causes
the initial cortical event [7]. Glutamic and aspartic acids
are excitatory amino acids that elicit and support SD in
animal models. Elevated levels of these excitatory neuro-
transmitters have been found in platelets of patients suf-
fering from MwA [8]. Platelets are a fairly good model for
studying the glutamate function of the neuron. Thus, if
these platelet findings mirror the similar abnormal levels in
neurons, it is possible that an increased release of gluta-
mate from dendrites or soma depolarizes occipital cortex
mediating SD.

The predisposing factors for MwA attacks are unknown.
However, increased susceptibility to platelet dense bodies
(in which glutamate is contained) release [9], together with
a low threshold of platelet to aggregating agents as platelet
activating factor (PAF) and ADP, may predispose to auras
MwA sufferers [10].

Ginkgolide B, an herbal constituent extract from Ginkgo
biloba tree leaves, is a natural modulator of the action of
glutamate in the CNS [11]. Moreover, it is a powerful anti-
platelet activating factor (PAF). PAF is a potent pro-
inflammatory and nociceptive agent released during the
inflammation process [11]. Indeed, PAF and glutamate,
released from platelets and leukocytes in the blood and
from the glia in the CNS, may play a role in the occurrence
and propagation of SD in the cortex. In addition, one study
has shown that Ginkgolide B is useful in the prophylaxis of
MwA [12]. On the basis of this evidence, in an open trial
we evaluated the possible efficacy of Ginkgolide B in the
treatment of acute aura in a group of patients suffering
from MwA, considering in particular the effect of the
treatment on aura duration.
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Patients and methods

Twenty-five patients (16 females, 9 males, mean age
39.7 £ 13.5 years, range 18-65) suffering from migraine
with aura were enrolled in the study. The diagnosis was
made according to the diagnostic criteria of the interna-
tional classification of headache disorders, second edition
(ICHD-II) [2], for typical aura with migraine headache
(n = 19) or typical aura without headache (n = 6).

Criteria for admission to the study were as follows: age
ranging from 18 to 65 years; a minimum 2-year history of
migraine with and/or aura without migraine; auras occur-
ring at least four times a year; length of neurological
symptoms of at least 15 min in the anamnesis; in patients
suffering from typical aura with migraine, the aura must
always precede the pain and not accompany it; no past or
present diseases, and in particular no history of cerebral
focal activation; no pregnancy or lactation. All patients
gave their informed consent to participate in the study.

Patients were free of prophylactic drugs during the
whole study.

They were asked to use a diary card to register the exact
duration of the aura symptoms in two consecutive attacks
of aura. In the first one, they only took note of the duration
of neurological symptoms in minutes. In the following
attack, they were instructed to take orally, immediately at
the onset of the first symptoms of aura, two capsules of a
combination of 60 mg Ginkgo. biloba terpenes phytosome,
11 mg coenzyme Q 10 and 8.7 mg vitamin B2 (Migra-
s0l1®). No restriction was placed on analgesic intake during
the pain phase. The statistical evaluation was performed
using a ¢ test for repeated measures. All values given in the
following text are reported as arithmetic means (£1 SD).

Results

Twenty-five patients entered the study. Three of them
withdrew from the trial: one because for more than 1 year
he had never had auras, and two because they were lost to
follow-up. The results shown in this paper are therefore
related to the remaining 22 patients (14 females, 8 males,
mean age 37.9 £ 13.8).

Aura duration (expressed in minutes) was significantly
(p < 0.001) reduced by Migrasoll® intake, being 33.6 +
11.5 in the first untreated attack and 21.9 £ 11.8 during the
second attack.

Individual changes in MA symptomatology are not
considered in this paper. Nevertheless, it is noteworthy that
in general there was a marked amelioration of the features
of the neurological symptoms of aura in the treated attack.

In four patients (18.1 %) suffering from typical aura
with migraine, the pain phase disappeared.
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Among the patients who completed the study no serious
adverse events were reported.

Discussion

This study showed that administering two capsules of
Migrasoll® containing 120 mg of the terpenic fraction
(Ginkgolide B) of the Ginkgo biloba tree to patients pre-
senting an acute aura significantly reduced the length of
their neurological symptoms in more than 60 % of the
cases. In 18 % of patients suffering from typical aura
followed by migraine the pain phase totally disappeared.

The reason why Ginkgolide B is able to relieve the aura
symptoms so quickly is an intriguing matter. One expla-
nation is that Ginkgolide B along with other terpene tri-
lactones such as bilobalide, A, C, and flavonoids, all
constituents of Ginkgo biloba leaves possess specific
pharmacological actions on PAF matrix metalloproteinases
(MMPs), and glutamate activity on NMDA receptors [13,
14], all of which seem to be implicated in the pathogenesis
of aura. In terms of pharmacological properties, Ginkgolide
B is reported to be the most potent constituent of Ginkgo
biloba and is maximally concentrated in the terpene
fraction.

One important limitation of this study is that we do not
have data about the plasma concentration of Ginkgolide B
at the various times after our patients ingested the capsules.

While we cannot rule out that our good results are due to
a placebo effect, this may not be the case since a previous,
controlled multicenter study utilizing sumatriptan subcu-
taneous injection specifically to treat the aura did not show
the placebo effect. In fact, sumatriptan proved ineffective
in reducing the length of the aura symptoms [15].

In conclusion, for the first time, this small open study
suggests that the acute attack of aura can be successfully
treated with an oral administration of Ginkgolide B. Nev-
ertheless, these results should be interpreted with caution
and confirmed with a placebo-controlled trial involving a
higher number of patients.

Conflict of interest G. D’Andrea is the Medical Director of Phar-
maval Srl.
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