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A B S T R A C T 

 

Recently, based on herbal medicine of Iran, an herbal drug with medical effects 
named MigriHeal®, has been registered; it helps in prevention of migraine 
headache strokes. In this study, MigriHeal was administered for pure migraine 
patients and the aim of this study is proteomic analysis of plasma from 
patients with migraine headaches before and after treatment with MigriHeal®. 
Before and after administration of MigriHeal®, patient's plasma was obtained, 
and then 2DE (2-dimensional electrophoresis) proteomic analysis of 11 
patients was done. The Progenesis Same Spots ver.4 software was used for 
statistical analysis of the gels; according to ANOVA test analysis, we showed 
that the expression of two proteins named alpha-2-HS-glycoprotein (p-value: 
0.023) and alpha-1-B-glycoprotein (p-value: 0.008) was decreased. Two 
identified proteins have anti-inflammatory effects and based on this finding 
we concluded inflammation is a pathologic mechanism of migraine, 
presumably, MigriHeal® has anti-inflammatory effects. Although these are not 
specific for the migraine and are altered in other diseases, these two proteins 
may be migraine biomarkers if measured simultaneously with quantitative 
methods in an expanded population. 
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Introduction 

Migraine is a type of periodic headache that 
appears to be a vascular phenomenon induced by 
strong intracranial vasoconstriction and 
vasodilation (neurovascular theory). Recently it 
has been proposed that inflammation and 
neurogenic processes also are included in the 
causation of this disease [1]. However, Ebn-e-sina 
(Avicenna, 980–1037) was actually the first 
medical scientist who addressed neurovascular 
theory of migraine in Qanoon-fel-teb (The Canon) 
[2]. In the United States, about 18% of females and 
6% of males are affected by migraine and the 
medical burden of this disease is over 1$ billion 
per year [3]. Migraine is ranked as one of the top 20 
causes of healthy life lost and disability by World 
Health Organization (WHO) which is indicating 
the importance of this disease [4]. 
According to previous studies, migraine 
headaches apparently are associated with 
vascular inflammation. Different neuropeptides 
and cytokines such as C-reactive protein (CRP), 
interleukin-1 (IL-1), IL-6 and tumor necrosis 
factor-α (TNF-α), are included in migraine 
inflammatory process [5]. In addition, according to 
the studies of Ansari et al. [6, 7] and others [8], levels 
of some molecules such as melatonin (in plasma, 
serum or urine), nitric oxide (NO) (in serum or 
plasma) and calcitonin gene related protein 
(CGRP) (plasma) has been altered in migraine 
patients, and they have been suggested as possible 
biomarkers for migraine [7,8]. Increases in CGRP 
and NO levels and a decrease in melatonin level 
are directly incorporate in migraine pathology [7, 8] 
and presumably, changes in the level of these 
biomarkers are related to alteration in the 
expression on the gene and enzymes synthetizing 
them. On the other hand, there is a direct relation 
between migraine and other diseases such as 
hypertension, obesity and elevation of body mass 
index (BMI), insulin resistance, metabolic 
syndrome and cardiovascular diseases [9]; it is 
likely that protein biomarkers for migraine exist. 
Therefore, proteomic analysis can be a powerful 
tool for determining these biomarkers or a help 
for determining medical strategies [10]. 
Two therapeutic strategies exist for 
migraine:  abortive (rescue) and prophylactic 

(preventive). According to the approaches, there 
are many drugs in the market for migraine such as 
abortive drugs (eg. Analgesics, Triptans and 
Ergots) and preventive drugs (eg. Beta-blockers, 
Antidepressants and Anticonvulsants); most of 
them work on pain systems in general, not just 
activated pain pathways involved in migraine and 
they have frequent unpleasant and sometimes 
debilitating side effects. For the reasons, natural 
medications for migraines often appeal to people 
with chronic migraine [7]. 
Using the curative herbs for the treatment of 
headache in Persia can be come from the 6th 
century BC. Some Persian physicians such as Ebn-
e-Sina recognized the healing actions of plants to a 
specific analgesic, sedative or prophylactic drug 
property [11]. Recently based on anecdotal 
evidence found in traditional Iranian medicine a 
novel herbal remedy named MigriHeal® with 
prophylactic effect against migraine headache 
attacks was introduced by Ansari et al. This drug 
has been patented by the Invention and Patent 
Registration Office of I.R. of Iran (IRC: 
1228143083). Evidences of clinical trials are 
suggestive of effectiveness of this drug in rapid 
recovery of migraine headaches. In longtime, One 
or two round of consumption of this drug, leads to 
decrease in intensity of headache, decrease in the 
durance of headache, increase in interval between 
headaches and finally, full cessation of migraine 
attack in migraine patients [7,12]. MigriHeal® 
consists of high amounts of melatonin [6] which 
can reduce the pathological NO and thus toxicity 
of this small molecule in body [13-15]. Nevertheless, 
mechanisms of action of MigriHeal® have not been 
understood and more studies are required to 
elucidate its therapeutic function. 
We hypothesized that MigriHeal® acts via 
alteration in the level of the proteins included in 
the synthesis of these biomarkers and other 
unknown proteins incorporating in migraine. In 
this study, changes in the plasma proteome of 
migraine patients, before and after 4 months 
consumption of MigriHeal® was analyzed using 2-
dimensional electrophoresis proteomic technique. 
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Materials and methods 

Patients and phlebotomy 
 
In this study, blood samples of patients with 
migraine who were receiving MigriHeal® drug, 
was collected before and after consumption of the 
drug. Written consent was obtained before 
phlebotomy. Migraine was diagnosed by a 
neurologist using computed tomography (CT) 
scan, magnetic resonance imaging (MRI) and 
classic symptoms. Diagnosis of neurologist was 
the criteria for selection of patients. Then, 
headache signs and questions like lifestyle, 
nutrition of the patients, intra-family 
relationships, stress, job conditions and social 
activities were asked. Among 11 selected patients, 
8 cases were female. Age range of the 
incorporating patients was 25-42. All of the 
patients were married and have children. The 
mean age of female patients was 38±2 and the 
mean age of male patients was 30±4.2. All were 
living in Tehran. All female patients were in the 
follicular phase of menstrual cycle during 
phlebotomy. Also all of them were diagnosed with 
pure migraine and were normotensive. 
Before beginning of the treatment, phlebotomy 
was done. Then MigriHeal® was administrated for 
patients 20 g/day. MigriHeal® herbal powder was 
boiled in water and inhaled for 10 min. This 
program was continued for 20 sessions. Intensity, 
durance and time of headache and also signs of 
headache such as nausea, vomiting, avoidance 
from light and sound was recorded by patients in 
the daily report form. At the end of 20 sessions, 
based on daily report analysis, decision making 
for recalling treatment was done. Recalling 
treatment period included administration of drug 
at least 2-4 sessions per month by inhalation rout. 
After completing the treatment course, again 
phlebotomy was done. In the 2 steps of 
venipuncture sampling, 4 mL EDTA blood was 
drawn. Phlebotomy was done in Araamesh clinic. 
Having migraine headache based on The 
International Classification of Headache Disorders 

(ICHD) [4] was the inclusion criteria and having 
inflammatory and immunologic disease, having a 
hypertension and cardiovascular disease history 

and withdraw from treatment was exclusion 
criteria of this study. 
 

Preparation of plasma samples 

Blood collection was done by venipuncture rout 
and using needle with gauge 21. Samples were 
collected in EDTA tubes and in less than 2 h were 
centrifuged in 4ºC with 3000 rpm for 8 min. The 
separated plasma was again centrifuged with 
above conditions. Five 150 µL aliquots were 
prepared from each sample and the remnant was 
divided in 500 µL aliquots. Microtubes 
immediately placed in -80ºC freezer. The entire 
process, from phlebotomy to placing plasma 
samples in freezer, was done in 4 h. 
Using Proteominer Kit and according to its 
instructions, abundant proteins were depleted 
from plasma samples. Then using 2D-CleanUp Kit, 
remaining proteins were purified and 
precipitated; this precipitate was solved in 
rehydration solution. Next using 2D Quant Kit, 
protein concentration of rehydration solution was 
determined. Finally 2-dimensional electrophoresis 
(2-DE) was done. 
 

2-DE technique 

For all samples, 2-DE analysis was done with 
triple repeat. First dimension was done using 
BIORAD PROTEAN IEF Cell; 7 cm IPG with pH 
range 3-10. Isoelectric Focusing (IEF) was done 
in-gel and 30 µg protein was loaded for each gel. 
For second dimension, Bio Rad Electrophoresis 
Tank was used. For this step, 12% SDS-PAGE gel 
was prepared. After electrophoresis completed, 
gels were stained using silver nitrate and scanned 
using GS-800 Calibrated Densitometer and 
documented. 
Densitometry analysis of images, statistic 
evaluation of spots, and bioinformatics analysis 
were performed by Progenesis Same Spots ver.4 
software. For representing the proteome pattern, 
a reference gel (figure 1) was selected. Then using 
this software, changes in expression of proteins 
before and after administration of MigriHeal® was 
analyzed.  
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Fig. 1. Reference 2-DE gel of a patient with migraine headache. 183 spots were detected. Location of spots No. 40 and 
No. 116 are shown with arrows. 

 
Matrix Assisted Laser 
Desorption/Ionization Time of Flight Mass 
Spectrometry (MALDI-TOF MS) analysis 

Using spot picker, protein spots were picked up 
and transferred to York University in England. 
Protein bands were destained using acetonitrile, 
and using Dithiothreitol (DTT) and iodoacetamide 
were reduced and alkylated respectively and were 
trypsinized in 37ºC for 24 h. Finally, the extracted 
peptides were sequenced and identified using 
MALDI-TOF MS. 
 

Statistical analysis 

The entire data was presented as mean fold 
change ± 2 standard deviation (SD). Statistic 
significance was analyzed using ANOVA test and 

p-values below 0.05 were considered statistically 
significant. 
 

Results and discussion 

Eleven selected patients were satisfied from 
treatment progress and disappearance of 
migraine headaches including intensity, durance 
and interval between headaches and almost 
reached lifestyle without migraine headache. 8 of 
these patients were female. Statistical analysis for 
30 gels of 11 patients with migraine headache was 
done. After selection of reference gel (figure 1) 
and statistical analysis, 183 spots were seen. 

Among these 183 spots, density of 2 spots was 
statistically different (significant) before and after 
administration of MigriHeal®. Density of these 
spots or expression of these proteins was 
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decreased after administration of MigriHeal®. 
These 2 spots, 116 and 40, were determined using 
MALDI-TOF MS. These proteins were alpha-1- B-

glycoprotein and alpha-2-HS-glycoprotein, 
respectively (table 1). 
 

 
Table 1. Identified spots characteristics. 

Spot No. Before MigriHeal® 
consumption to after 

consumption ratio 

Protein Molecular weight 
on gel (kDa) 

pI on gel p-value 

40 3.4 Alpha-2HS-glycoprotein 53 4.3 0.023 
116 7.2 Alpha-1-B-glycoprotein 70 5.2 0.008 

 
The location of these 2 spots and change in their 
expression level is shown in figures 2 (spot No. 
116) and 3 (spot No. 40). In part A of figures 2 and 
3, a section of final gel for before and after 
administration of MigriHeal® is shown. In part B of 
figures 2 and 3, numbers on the plot are 
representing amount of spot density or protein 

expression. For normalization and deleting high 
variation data, the vertical axis is based on log. For 
normalization, spot density is divided by total 
density of the gel spots, so it has no unit. As shown 
in both figures 2 & 3, the density of protein spots 
is decreased after treatment with MigriHeal® (p-
value: < 0.05). 

 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Expression decrease plot of spot No. 116 and its location. (A) Location of spot No. 116 on gels from before and 
after treatment with MigriHeal® drug. (B) Expression difference of alpha-1-B-glycoprotein before (blue, 3.53±0.15) and 
after (purple, 2.68±0.1) treatment with MigriHeal®. Results are represented as expression difference ± 2SD. 

 
 

 
 
 
 
 
 
 
 

 
 
Fig. 3. Expression decrease plot of spot No. 40 and its location. (A) Location of spot No. 40 on gels from before and after 
treatment with MigriHeal® drug. (B) Expression difference of alpha-2-HS-glycoprotein before (blue, 3.42±0.45) and 
after (purple, 3.01±0.48) treatment with MigriHeal®. Results are represented as expression difference ± 2SD. 
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Discussion 
 
This study has been done for the first time in Iran 
for migraine patients. In this study, plasma 
proteins profile of migraine patients, before and 
after treatment with MigriHeal® was analyzed 
using 2-DE in conjunction with MALDI-TOF MS. 
According to our results, the protein expression of 
alpha-2-HS-glycoprotein and alpha-1-B-
glycoprotein was decreased following 4-month 
MigriHeal® therapy. 
Alpha-2-HS-glycoprotein, also called fetuin-A, is 
synthesized in liver and composed of two 
subunits: heavy chain (A) and light chain (B) [16, 17]. 
This protein as one of the most abundant proteins 
in fetal circulation is also expressed in other 
tissues such as kidneys, skin and brain [18]. 
Increase in serum transforming growth factor-β 
(TGF-β) levels in migraine patients is reported. 
One possible explanation could be its anti-
inflammatory function as well as inhibitory role of 
this protein in platelet TGF-β1. There is a 
similarity between amino acid sequence of Fetuin-
A and TGF-β receptor; it seems likely that Fetuin-A 
might inhibit the cytokine–mediated 
inflammatory response. In addition, it has been 
demonstrated that Fetuin-A induced delay in the 
inflammatory response in central nervous system, 
could decrease cerebral ischemic injury [18]. 
The result of our study from the view of alpha-2-
glycoprotein as a possible biomarker for migraine 
is partly in agreement with two recent studies by 
Bellei et al on medication overuse headache 
(MOH) patients. These studies were performed in 
order to identify emerging biomarkers in renal 
dysfunctions following excessive consumption of 
antimigraine drugs [19,20]. The investigation of 
urinary proteome analysis illustrated that there 
was a significant difference in protein expression 
of controls compared to patients, especially users 
of non-steroid anti-inflammatory drugs (NSAIDs). 
According to their results, urinary levels of 
uromodulin, alpha-1-miroglobulin, Zn-alpha-2-
glycoprotein, cystatin C, immunoglobulin κ chain 
and alpha trypsin H4 heavy chain might be 
associated with renal dysfunctions [19, 20]. 
This inconsistency between directions of changes 
in alpha-2-glycoprotein levels     can be 
interpreted in light of possible function of this 

protein on decrease in expression of 
proinflammatory cytokines such as TNF-α, IL-1 
and IL-6 as well as macrophage inactivation [18]. It 
seems likely that the serum level of alpha-2-
glycoprotein at begin of MigriHeal® therapy 
increases, thereby suppressing inflammation in 
migraine patients. Since the intensity and 
frequency of migraine attacks alleviates following 
4-month course of treatment, the patients has no 
need for counteract deleterious inflammation and 
in that way its serum levels decreases. 
Besides, it is partly evident that elevation in 
Fetuin-A could lead to elevation of NO production 
in macrophages induced with lipopolysaccharide 
(LPS) [18]. The decrease in Fetuin-A levels 
following the end of treatment can be resulted 
from primary and favorable influence of 
MigriHeal® on decrease in NO production. In 
accordance with this explanation, Rafiee et al 
showed that aqueous extract and essence of 
MigriHeal® inhibit inducible nitric oxide synthase 
(iNOS) expression and scavenge NO from cell line 
RAW 264.7 stimulated with LPS as a possible in 
vitro model of migraine [15]. Therefore, the 
decrease in Fetuin-A expression after 4-month 
MigriHeal therapy might be due to reduced level 
of NO. 
Another possible explanation for our results might 
be related to estrogens. It is clear now that 
migraine headaches are obviously linked to 
estrogen levels in females [21]. In addition, 
estrogens are involved in production of 
vasodilators such as NO, cAMP and cGMP. Also, the 
estrogens in accompany with progesterone, can 
increase CGRP synthesis, the key pathogenic 
mediator in migraine. Estrogen receptor α, could 
lead to up-regulation of NOSs activity in 
endothelial cells, thereby increasing NO 
production which is important in migraine 
etiology [21]. Interestingly, it has been shown that 
estrogens could result in elevated levels of Fetuin-
A [22]. As eight patients in current study are 
females, it is likely that MigriHeal® acts as one 
possible estrogen antagonist and thus it can 
decrease Fetuin-A expression. 
Alpha-1-B-glycoprotein is another protein which 
its expression decreased following MigriHeal® 
therapy. This protein is a member of 
immunoglobulin supergene family and related to 
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innate immunity. Also, it interacts through a 
covalent linkage to cystein rich secretory protein–
3 (CRISP-3) in plasma. Although, there are limited 
studies pointing the probable role of this protein 
in cancer pathogenesis including pancreas, 
bladder, liver and cervix cancer, the other 
functions of alpha-1-B-glycoprotein remain poorly 
defined [23]. Based on proteomic analysis, 
expression of alpha-1-B-glycoprotein has elevated 
in patients with interstitial cystic-painful bladder 
syndrome [24]. This protein is also increased in 
pancreatic adenocarcinoma. In addition, low level 
of this protein was reported in patients with 
Alzheimer’s disease [25,26]. According to our results, 
alpha-1-B-glycoprotein is obviously decreased in 
migraine patients after 4 months treatment with 
MigriHeal®, although further investigations need 
to identify the exact mechanism. 
 

Conclusions 
 
The main findings of this study are a significantly 
decrease in serum levels of alpha-2-HS-
glycoprotein and alpha-1-B-glycoprotein following 
4 months treatment with MigriHeal® drug in 
migraine patients. The alleviating effect of 
MigriHeal® on intensity and frequency of migraine 
headaches, on one hand, and its function in 
regulation of inflammatory pathways, on the other 
hand, could be regarded as a probable cause for 
change in levels of above-mentioned proteins 
after end of MigriHeal® therapy. Although, our 
study drawn more attention on role of these  
proteins as emerging biomarkers in migraine 
pathogenesis and discovery of novel therapeutic 
approaches, more studies are needed to validate 
our results.   
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