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Abstract

Background: effective treatments for migraine aura and related symptoms are
not yet well established. In the last years, several herbal and/or nutraceutical
preparations have been proposed as potential treatment. We report the results
of a retrospective analysis on the synergistic effect of three nutraceutical
components ( 7anacetum parthenium, Griffonia simpliciofila and Magnesium,
Aurastop®) as symptomatic treatment of migraine aura and related symptoms.
Method: Forty-nine subjects with headache with aura were recruited from the
headache Center of the Istituto Clinico Citta’ di Brescia to enter the studied
that consist to treat the first 3 aura attacks as usual and the next 3 taking a
tablet of Aurastop at the beginning of the aura phenomena. They had to de-
scribe aura and headache characteristics of previous three attacks (t1) and the
modification of these parameters with the assumption of Aurastop® for the
following three attacks (t2). Results: A significant reduction (>50%) in aura
duration (t1 = 33.6 + 10.1 minutes vs. t2 = 9.4 + 6.2 minutes, p < 0.01 FWER
corrected) as well as in overall disability (median [interquartile range]) (t1 =
5[4 - 5] vs. t2 = 1[1 - 2], p < 0.01 FWER corrected) was evident. Furthermore,
modification of aura type as well as a series of parameters more related to
headache (number of headache attacks, duration, intensity, utilization of
analgesics and response to symptomatic treatment) was influenced by Auras-
top® utilization (p < 0.01 FWER corrected). No significant adverse effects were
recorded after the assumption of Aurastop®. Conclusions: the combined and
synergistic effect of Tanacetum parthenium, Griffonia simpliciofila and Mag-
nesium (Aurastop®) highlights the idea that symptomatic treatment potential-
ly modulating cortical spreading depression could deserve attention to miti-
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gate aura and related symptoms (migraine as well as long-lasting discomfort).
Further blinded, placebo-controlled studies on larger groups are warranted.
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1. Introduction

Epidemiological studies have reported a high lifelong prevalence of headache in
women (15% - 18%) and men (6%), with a peak in the adult phase (25 - 55
years) and a consequent significant impact on working activity and quality of life
[1]. As a disabling disease, headache represents a growing social problem with
high direct and indirect economic costs [2]. Headache has been considered
among the 20 most invalidating diseases in women between 15 and 45 years of
age by World Health Organization [3]. Approximately one fifth of patients with
migraine suffer from aura [4], defined as a transient neurological phenomenon
with gradual spreading, that can either precede or accompany headache onset
[5]. Whereas visual disturbances represented the most common clinical presen-
tation, sensory and language symptoms may be reported, in line with the slow
spreading of a cortical perturbation across the brain, moving from posterior to
anterior regions [6] (cortical spreading depression, CSD), followed by a long-
lasting depression [7] [8]. The utilization of 5-hydroxytryptamine 1B/D agonists
(triptans) significantly relieved migraine pain and disability with a concomitant
increased quality of life [9]. Unfortunately, effective treatments for aura signs
and symptoms (in particular for those patients with substantial disability due to
aura duration and severity) are not yet well established. Up to now, intranasal
ketamine has shown to be effective in reducing severity (but not duration) of
long-lasting aura [10]. Moreover, small studies or isolated case reports sup-
ported the role of a series of drugs in aborting migraine aura [11] [12] in mod-
ulating migraine with aura in particular, but none of these treatments is cur-
rently used in clinical practice. In the last years, several herbal and/or nutraceut-
ical preparations have been proposed in the management of migraine and re-
lated symptoms like aura [13]. In particular: 1) feverfew (7Tanacetum parteni-
num) as potential treatment in reducing aura duration and complexity [14]
through Parthenolide inhibition of nitroglycerin-induced neuronal activation in
specific brain nuclei, like dorsal root ganglia (DRG) [15]; 2) Griffonia simplici-
ofila (as a herbal supplement of 5-hydroxytryptophan (5-HTP)); interestingly,
5-HTP could reduce N-methyl-D-Aspartate (NMDA) receptors aberrant activity

in trigeminal-vascular system, as well as in CSD developing, principally through

OALib Journal

2/9



P. Zavarise, G. D. Volta

the activity of its precursor (kynurenic acid) acting as an endogenous NMDA
receptor antagonist [16]; and finally 3) Magnesium, the lack of this intracellular
cation may promote CSD through several mechanisms involving serotonin re-
ceptors, nitric oxide synthesis/release as well as NMDA receptors [17]. All these
observations prompted the present study, aimed to test the synergistic effect of
these three components (7anacetum parteninum, Griffonia simpliciofila and
Magnesium, Aurastop®) as symptomatic treatment of migraine aura and related

symptoms.

2. Methods

1) Subjects. Patients with headache fulfilling ICHD-3 beta criteria for Mi-
graine with Aura [18] were recruited from the Headache Centre, Istituto Clinico
“Citta di Brescia”, Brescia, Italy during the month of june, july and august 2016.
Diagnosis of headache was made by two experienced headache specialists (GDV,
DC), and each patient underwent a detailed clinical and neurological examina-
tion. The following inclusion criteria were considered: 1) subject aged between
18 and 60 years old; 2) a diagnosis of Migraine with Aura (ref) with at least 3 ep-
isodes of aura/year with a minimum aura duration of 20 minutes. As exclusion
criteria, changing in preventive treatment during observation period has been
considered. This study was an audit of outcome and, as such under Italian
guidelines, did not require ethics committee approval.

2) Aurastop®. Aurastop® has been proposed as supplement with the combina-
tion of Tanacetum parteninum (150 mg extracted at 0.8% = 1.2 mg of active
Parthenolide), Griffonia simpliciofila (100 mg of 5-HTP) and Magnesium (185
mg of magnesiopidolate).

3) Study design. At baseline (t0), the natural history of aura phenomenology
was studied. To this purpose, each patient received a migraine headache diary, to
keep track of aura and headache characteristics of the following 3 episodes. In
particular, aura subtype (only visual, visual and somatosensory, visual, somato-
sensory and speech/language symptoms (here defined as complex)) aura dura-
tion, disability (on a scale ranging from 0 to 5), presence of concomitant/fol-
lowing headache characteristics (duration, intensity (NRS-11 scale) [19], utiliza-
tion of usual home pain medications (triptans, nonsteroidal anti-inflammatory
drugs) and response to symptomatic treatment) were considered. After three ep-
isodes of aura (with or without migraine) migraine headache diary of each pa-
tients were re-evaluated (t1) considering inclusion/exclusion criteria and aura
characteristics. Indeed, each patient received a blister with 3 tablets of Aurastop®,
with the instruction to assume a tablet of Aurastop® at the beginning of the fol-
lowing 3 auras, recording aura characteristics on migraine headache diary as
usual. Each patient and migraine headache diary data were further evaluated (t2)
after these three aura episodes. As primary endpoint, we considered an >50%
aura duration and patient overall disability reduction. Furthermore, modifica-
tion of aura type (visual, visual and sensory, complex) as well as migraine cha-

racteristics modification (number of headache attacks, duration, intensity, utili-
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zation of analgesics and response to symptomatic treatment) were considered as
secondary endpoints.

4) Statistical analysis. SPSS package (v. 17.0, Chicago, IL, USA) was employed
to run statistics for group differences in clinical characteristics before and after
Aurastop® treatment. Continuous variables (aura duration and headache dura-
tion) were expressed as mean + standard deviation (mean + SD) whereas cate-
gorical variables (overall disability, aura type, headache characteristics (duration,
intensity, utilization of analgesics and response to symptomatic treatment)) were
reported as median and [interquartile range, IQR]. Group comparisons (pre-vs
post-treatment) were assessed by Wilcoxon (matched-pairs) Signed Ranks Test
(as non-parametric test for continuous variables measured on two occasions)
and Marginal Homogeneity Test (as non-parametric test for categorical variables
(>2 categories), measured on two occasions). The statistical threshold corrected
for multiple comparisons (family wise error rate (FWER) with Bonferroni cor-
rection, a = 0.05/8) was set to p < 0.006 [20]).

3. Results

Forty-nine subjects with a diagnosis of headache with aura (ICHD-3 beta crite-
ria) entered the study (mean age 31, 30 (min 19, max 54 years old), gender = 21
male —28 female), considering aura and headache characteristics of previous
three attacks (t1) and the modification of these parameters with the assumption
of Aurastop® for the following three attacks (t2). As reported in Table 1, a sig-
nificant reduction (>50%) in aura duration (t1 = 33.6 + 10.1 minutes vs. t2 = 9.4 +

6.2 minutes, p < 0.01 FWER corrected) (Figure 1(a)) as well as in overall disability

Table 1. Primary and secondary endpoints for Aurastop® treatment.

Pre-treatment (t1) Post-treatment (t2) P
Aura duration, minutes 33.6 £10.1 9.4+6.2 <0.01"
Aura type, code 1[1-1] 11 -2] <0.05%
Disability, score 5[4 -5] 1[1-2] <0.01%
Headache attacks, number 3[3-3] 2[2 - 3] <0.01%
Headache duration, minutes 249+74 51+5.0 <0.01*
Headache intensity, NRS-11 score 8[7 - 9] 3[2 - 4] <0.01%

Home medications utilization,

number 3[3-3] 1[1- 3] <0.01°
Response to symptomatic 201-2] 4[4 -5] <0.015

treatment, score

Continuous variables (aura duration and headache duration) were expressed as mean + standard deviation
(mean + SD) whereas categorical variables (overall disability, aura type, headache characteristics (duration,
intensity, utilization of analgesics and response to symptomatic treatment)) were reported as median and
[interquartile range, IQR]. Aura type has been defined as follows: 1 = only visual, 2 = visual and somato-
sensory, 3 = visual, somatosensory and speech/language symptoms (here defined as complex). NRS-11:
11-point pain intensity numerical rating scale [18]; Group comparisons (pre vs. post treatment) were as-
sessed by Wilcoxon (matched-pairs) Signed Ranks Test* (as non-parametric test for continuous variables
measured on two occasions) and Marginal Homogeneity Test® (as non-parametric test for categorical va-
riables (>2 categories), measured on two occasions). The statistical threshold corrected for multiple com-
parisons (family wise error rate (FWER) with Bonferroni correction).
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Figure 1. Effect of Aurastop® treatment on aura duration, aura type and overall disability. Panel A: aura duration (in minutes)

reduction after Aurastop® treatment; Panel B: aura type modification after Aurastop® treatment. v: visual, v + s: visual and sensory,
c: complex, n: number; Panel C: overall disability reduction after Aurastop® treatment, n: number.

(median [interquartile range]) (t1 = 5[4 - 5] vs t2 = 1[1 - 2], p < 0.01 FWER cor-
rected) (Figure 1(c)) were evident after Aurastop® assumption, fulfilling the
primary endpoints. Especially for overall disability, at baseline >90% of patients
presented an high degree of disability (4 or 5), whereas post-treatment overall
disability was of 1 or 2 (>90%). Furthermore, modification of aura type as well as
a series of parameters more related to headache characteristics were considered
as secondary endopoints of Aurastop® treatment. For aura type, a significant re-
duction in aura complexity was reported (p < 0.05 FWER corrected), with no
complex aura and reduced sensory aura at follow-up, balanced by an increasing
in visual aura prevalence (Figure 1(b)). Considering the headache after aura, 4
patients experienced 3 attacks of migraine with aura at baseline (t1) with only
aura phenomenon (migraine aura without headache) in the three further attacks
at follow-up (t2). For headache characteristics, a statistically significant reduc-
tion (p < 0.01 FWER corrected) in the number of headache attacks, duration,
intensity, number of analgesics used and response to symptomatic treatment

were reported (see Table 1) after treatment with Aurastop®. No significant ad-
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verse effects as well as worsening of the clinical picture were recorded after the

assumption of Aurastop®.

4. Discussion

Migraine aura has always been considered as an accessory symptom of a signifi-
cant proportion of migraine attacks. Even if the International Classification of
Headache Disorders (ICHD) defined a range duration of aura symptom between
“5 - 60 minutes”, in clinical practice migraine aura often lasts significantly long-
er, not only for neurological symptoms (visual, sensory, etc.) but also for the
feeling of prostration, uneasiness and lack of concentration (as indexes of high
cortical dysfunctions) that frequently accompany migraine aura, with a relevant
impact on the global disability experienced by the patients [21] [22] [23]. From
this point of view, therapeutic approach for migraine aura would be key in ame-
liorating “real-life” disability (working, driving, etc.), rather than simply attenu-
ating pure neurological symptoms of aura. In the present study, a combined
supplement of Tanacetum parthenium, Griffonia simpliciofila and Magnesium
(Aurastop®) has shown to be effective as symptomatic treatment of migraine au-
ra, with a significant reduction of aura duration as well as the overall disability
perceived by the patient. Compared to previous attacks of aura, Aurastop®
treatment also seems to act on the magnitude of neurological signs and symp-
toms characterizing migraine aura, with a significant reduction in the aura com-
plexity (no complex aura and reduced sensory aura at follow-up, balanced by an
increasing in visual aura prevalence, compared to baseline). Moreover, the fre-
quency and the intensity (as well as the need of symptomatic treatment for mi-
graine) were also significantly modulated by Aurastop® utilization. Altogether,
these findings pointed toward a potential effect of this combined supplement on
the probable neurobiological underpinning of aura, namely the cortical spread-
ing depression (CSD). An early “switching oft” of CSD could modulate aura
symptoms and even subsequent migraine [24] [25]. Interestingly, all the com-
ponents included in Aurastop® demonstrated a selective action on migraine aura
development. For 7anacetum parthenium (and its derivate Parthenolide) the in-
hibition of nitric oxide synthesis, NF-kB activation and proinflammatory cyto-
kines synthesis represented key mechanisms [26]. Moreover, Tanacetum parthe-
nium seems to act as partial agonist of transient receptor potential ankyrin 1
channel (TRPA1), causing its desensitization and defunctionalization, with a
consequent inhibition of calcitonin gene-related peptide (CGRP) release in tri-
geminovascular system actually considered as a key mechanism in the genesis of
migraine [27] [28]. From this point of view, Pathenolide could exert its antimi-
graine effect toward a TPRA1-mediated reduction of neurogenic vasodilatation
in the trigeminovascular system. As a further step, 5-HTP (from Griffonia sim-
pliciofila supplement) entered kynurenine pathway as kinurenic acid that was
able to act as an endogenous NMDA receptor antagonist, blocking glutamatergic
activity. In migraine patients, kynurenine pathway perturbation was related to

an aberrant unidirectional metabolization of kinurenic acid in antralic acid
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(promoting itself free radical production), with a consequent loss of the inhibi-
tory action on glutamatergic acid and its excitatory activity [16] [29]. Thus, low
plasmatic levels of kinurenic acid could be considered as an effective proxy of
NMDA receptor activity [29]. Finally, magnesium deficiency has been related to
CSD [30], as well as to free radical formation and NMDA modulation of gluta-
matergic activity [31] [32]. However, several limitations should be accounted
with regard to the present study. In particular, as a retrospective study, no
blinded control group has been included, and a placebo effect cannot be com-
pletely ruled out, also considering the oral assumption of Aurastop®, and its po-
tential effect on aura duration. In conclusion, the combined and synergistic ef-
fect of Tanacetum parteninum, Griffonia simpliciofila and Magnesium (Auras-
top®) highlights the idea that migraine aura would deserve treatment: the earlier
the CSD interruption, the greater the gain on aura and related symptoms (mi-
graine as well as long-lasting discomfort). Further blinded, placebo-controlled
studies on larger groups are warranted to confirm the efficacy of the combined
utilization of Tanacetum parteninum, Griffonia simpliciofila and Magnesium in

migraine aura and related symptoms.

References

(1] Lipton, R.B., Bigal, M.E., Diamond, M., Freitag, F., Reed, M.L. and Stewart, W.F.
(2007) Migraine Prevalence, Disease Burden, and the Need for Preventive Therapy.
Neurology, 68, 343-349. https://doi.org/10.1212/01.wnl.0000252808.97649.21

(2] Bloudek, L.M., Stokes, M., Buse, D.C., Wilcox, T.K., Lipton, R.B., Goadsby, P.]J., et
al. (2012) Cost of Healthcare for Patients with Migraine in Five European Coun-
tries: Results from the International Burden of Migraine Study (IBMS). The Journal
of Headache and Pain, 13, 361-378. https://doi.org/10.1007/s10194-012-0460-7

[3] Steiner, T.]., Birbeck, G.L., Jensen, R., Katsarava, Z., Martelletti, P. and Stovner, L.J.
(2011) The Global Campaign, World Health Organization and Lifting the Burden:
Collaboration in Action. The Journal of Headache and Pain, 12, 273-274.
https://doi.org/10.1007/s10194-011-0342-4

[4] Russell, M.B., Rasmussen, B.K., Thorvaldsen, P. and Olesen, J. (1995) Prevalence
and Sex-Ratio of the Subtypes of Migraine. International Journal of Epidemiology,
24, 612-618. https://doi.org/10.1093/ije/24.3.612

[5] Charles, A. and Hansen, J.M. (2015) Migraine Aura: New Ideas about Cause, Classi-
fication, and Clinical Significance. Current Opinion in Neurology, 28, 255-260.
https://doi.org/10.1097/WC0.0000000000000193

[6] Petrusic, I. and Zidverc-Trajkovic, J. (2014) Cortical Spreading Depression: Origins
and Paths as Inferred from the Sequence of Events during Migraine Aura. Func-
tional Neurology, 29, 207-212.

[7] Leao, A.A. (1947) Further Observations on the Spreading Depression of Activity in
the Cerebral Cortex. Journal of Neurophysiology, 10, 409-414.

[8] Hadjikhani, N., Sanchez Del Rio, M., Wu, O., Schwartz, D., Bakker, D., Fischl, B., et
al. (2001) Mechanisms of Migraine Aura Revealed by Functional MRI in Human
Visual Cortex. Proceedings of the National Academy of Sciences of the United
States of America, 98, 4687-4692. https://doi.org/10.1073/pnas.071582498

[9] Thorlund, K., Mills, E.J., Wu, P., Ramos, E., Chatterjee, A., Druyts, E., et al (2014)
Comparative Efficacy of Triptans for the Abortive Treatment of Migraine: A Mul-

OALib Journal

7/9


https://doi.org/10.1212/01.wnl.0000252808.97649.21
https://doi.org/10.1007/s10194-012-0460-7
https://doi.org/10.1007/s10194-011-0342-4
https://doi.org/10.1093/ije/24.3.612
https://doi.org/10.1097/WCO.0000000000000193
https://doi.org/10.1073/pnas.071582498

P. Zavarise, G. D. Volta

(10]

(13]

(16]

(17]

tiple Treatment Comparison Meta-Analysis. Cephalalgia: An International Journal
of Headache, 34, 258-267. https://doi.org/10.1177/0333102413508661

Afridi, S.K., Giffin, N.J., Kaube, H. and Goadsby, P.J. (2013) A Randomized Con-
trolled Trial of Intranasal Ketamine in Migraine with Prolonged Aura. Neurology,
80, 642-647. https://doi.org/10.1212/WNL.0b013e3182824e66

Hauge, A.W., Asghar, M.S., Schytz, H-W., Christensen, K. and Olesen, J. (2009) Ef-
fects of Tonabersat on Migraine with Aura: A Randomised, Double-Blind, Place-
bo-Controlled Crossover Study. 7he Lancet Neurology, 8, 718-723.
https://doi.org/10.1016/S1474-4422(09)70135-8

Rozen, T.D. (2003) Aborting a Prolonged Migrainous Aura with Intravenous Pro-
chlorperazine and Magnesium Sulfate. Headache, 43, 901-903.
https://doi.org/10.1046/j.1526-4610.2003.03170.x

Rajapakse, T. and Pringsheim, T. (2016) Nutraceuticals in Migraine: A Summary of
Existing Guidelines for Use. Headache, 56, 808-816.
https://doi.org/10.1111/head.12789

Diener, H.C., Pfaffenrath, V., Schnitker, J., Friede, M. and Henneicke-von Zepelin,
H.H. (2005) Efficacy and Safety of 6.25 mg t.i.d. Feverfew CO,-Extract (MIG-99) in
Migraine Prevention—A Randomized, Double-Blind, Multicentre, Placebo-Con-
trolled Study. Cephalalgia: An International Journal of Headache, 25, 1031-1041.

Tassorelli, C., Greco, R., Morazzoni, P., Riva, A., Sandrini, G. and Nappi, G. (2005)
Parthenolide Is the Component of Tanacetum parthenium That Inhibits Nitrogly-
cerin-Induced Fos Activation: Studies in an Animal Model of Migraine. Cephalal-
gia: An International Journal of Headache, 25, 612-621.
https://doi.org/10.1111/j.1468-2982.2005.00915.x

Chauvel, V., Vamos, E., Pardutz, A., Vecsei, L., Schoenen, J. and Multon, S. (2012)
Effect of Systemic Kynurenine on Cortical Spreading Depression and Its Modula-
tion by Sex Hormones in Rat. Experimental Neurology, 236, 207-214.
https://doi.org/10.1016/j.expneurol.2012.05.002

Sun-Edelstein, C. and Mauskop, A. (2009) Role of Magnesium in the Pathogenesis
and Treatment of Migraine. Expert Review ofNeurotberapeutjcs, 9, 369-379.
https://doi.org/10.1586/14737175.9.3.369

Website. The International Classification of Headache Disorders. 3rd Edition (Beta
Version). https://www.ichd-3.org/

Farrar, J.T., Young Jr., ].P., LaMoreaux, L., Werth, J.L. and Poole, R.M. (2001) Clin-
ical Importance of Changes in Chronic Pain Intensity Measured on an 11-Point
Numerical Pain Rating Scale. Pain, 94, 149-158.
https://doi.org/10.1016/50304-3959(01)00349-9

Bender, R. and Lange, S. (2001) Adjusting for Multiple Testing—When and How?
Journal of Clinical Epidemiology;, 54, 343-349.
https://doi.org/10.1016/S0895-4356(00)00314-0

Viana, M., Linde, M., Sances, G., Ghiotto, N., Guaschino, E., Allena, M., et al
(2016) Migraine Aura Symptoms: Duration, Succession and Temporal Relationship
to Headache. Cephalalgia: An International Journal of Headache, 36, 413-421.
https://doi.org/10.1177/0333102415593089

Matei, D., Constantinescu, V., Corciova, C., Ignat, B., Matei, R. and Popescu, C.D.
(2015) Autonomic Impairment in Patients with Migraine. European Review for
Medical and Pharmacological Sciences, 19, 3922-3927.

Petrusic, 1., Zidverc-Trajkovic, J., Podgorac, A. and Sternic, N. (2013) Underesti-
mated Phenomena: Higher Cortical Dysfunctions during Migraine Aura. Cephalal-

OALib Journal

8/9


https://doi.org/10.1177/0333102413508661
https://doi.org/10.1212/WNL.0b013e3182824e66
https://doi.org/10.1016/S1474-4422(09)70135-8
https://doi.org/10.1046/j.1526-4610.2003.03170.x
https://doi.org/10.1111/head.12789
https://doi.org/10.1111/j.1468-2982.2005.00915.x
https://doi.org/10.1016/j.expneurol.2012.05.002
https://doi.org/10.1586/14737175.9.3.369
https://www.ichd-3.org/
https://doi.org/10.1016/S0304-3959(01)00349-9
https://doi.org/10.1016/S0895-4356(00)00314-0
https://doi.org/10.1177/0333102415593089

P. Zavarise, G. D. Volta

(24]

[25]

[26]

(28]

[29]

(31]

gia: An International Journal of Headache, 33, 861-867.
https://doi.org/10.1177/0333102413476373

Hansen, J.M., Baca, S.M., Vanvalkenburgh, P. and Charles, A. (2013) Distinctive
Anatomical and Physiological Features of Migraine Aura Revealed by 18 Years of
Recording. Brain, 136, 3589-3595. https://doi.org/10.1093/brain/awt309

Lampl, C., Katsarava, Z., Diener, H.C. and Limmroth, V. (2005) Lamotrigine Re-
duces Migraine Aura and Migraine Attacks in Patients with Migraine with Aura.
Journal of Neurology, Neurosurgery, and Psychiatry, 76, 1730-1732.
https://doi.org/10.1136/jnnp.2005.063750

Sahler, J., Bernard, J.J., Spinelli, S.L., Blumberg, N. and Phipps, R.P. (2011) The Fe-
verfew Plant-Derived Compound, Parthenolide Enhances Platelet Production and
Attenuates Platelet Activation through NF-xB Inhibition. Thrombosis Research,
127, 426-434. https://doi.org/10.1016/j.thromres.2010.12.013

Materazzi, S., Benemei, S., Fusi, C., Gualdani, R., De Siena, G., Vastani, N., et al.
(2013) Parthenolide Inhibits Nociception and Neurogenic Vasodilatation in the
Trigeminovascular System by Targeting the TRPA1 Channel. Pain, 154, 2750-2758.

Ho, T.W., Ferrari, M.D., Dodick, D.W., Galet, V., Kost, J., Fan, X., et al. (2008) Ef-
ficacy and Tolerability of MK-0974 (Telcagepant), a New Oral Antagonist of Calci-
tonin Gene-Related Peptide Receptor, Compared with Zolmitriptan for Acute Mi-
graine: A Randomised, Placebo-Controlled, Parallel-Treatment Trial. The Lancet,
372, 2115-2123. https://doi.org/10.1016/S0140-6736(08)61626-8

Curto, M., Lionetto, L., Negro, A., Capi, M., Fazio, F., Giamberardino, M.A., et al.
(2015) Altered Kynurenine Pathway Metabolites in Serum of Chronic Migraine Pa-
tients. The Journal of Headache and Pain, 17, 47.
https://doi.org/10.1186/s10194-016-0638-5

Mody, I, Lambert, ]J.D. and Heinemann, U. (1987) Low Extracellular Magnesium
Induces Epileptiform Activity and Spreading Depression in Rat Hippocampal Slices.
Journal of Neurophysiology, 57, 869-888.

Teigen, L. and Boes, C.J. (2015) An Evidence-Based Review of Oral Magnesium
Supplementation in the Preventive Treatment of Migraine. Cephalalgia: An Inter-
national Journal of Headache, 35, 912-922.
https://doi.org/10.1177/0333102414564891

Begon, S., Pickering, G., Eschalier, A., Mazur, A., Rayssiguier, Y. and Dubray, C.
(2001) Role of Spinal NMDA Receptors, Protein Kinase C and Nitric Oxide Syn-
thase in the Hyperalgesia Induced by Magnesium Deficiency in Rats. British Journal
of Pharmacology, 134, 1227-1236.

OALib Journal

9/9


https://doi.org/10.1177/0333102413476373
https://doi.org/10.1093/brain/awt309
https://doi.org/10.1136/jnnp.2005.063750
https://doi.org/10.1016/j.thromres.2010.12.013
https://doi.org/10.1016/S0140-6736(08)61626-8
https://doi.org/10.1186/s10194-016-0638-5
https://doi.org/10.1177/0333102414564891

Open Access Library

Submit or recommend next manuscript to OALib Journal and we will pro-
vide best service for you:

* Publication frequency: Monthly

* 9 subject areas of science, technology and medicine

* Fair and rigorous peer-review system

* Fast publication process

* Article promotion in various social networking sites (LinkedIn, Facebook, Twitter,
etc.)

* Maximum dissemination of your research work

Submit Your Paper Online: Click Here to Submit
Or Contact service@oalib.com



http://www.oalib.com/journal/?type=1
http://www.oalib.com/paper/showAddPaper?journalID=204
mailto:service@oalib.com

	A Combination of Tanacetum parthenium, Griffonia simplicifolia and Magnesium (Aurastop®) as Symptomatic Acute Treatment for Migraine Aura: A Retrospective Cohort Study
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	References

