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ABSTRACT

Migraine is one of the common varieties of headache .The objective of the present study on
41 patients(16 males and 25 females) were attending the emergency department in Qurna
hospital ,Basrah direction during the period 5/2008-11/2008 and 30 healthy (11male and 19
female) control of similar ages (15->50),body mass index (BMI ;mean 25.0 kg/m’.rang 24.7-
31.89 kg/m?).Magnesium levels in serum and whole blood were studied during the onset of
headache in each 41 patients .Twenty-five of 41 (61%) were female 9(56%), 16(64%), with
and without aura respectively, and 16 (39%) were male that 7(44%), 9(36%) with and without
aura respectively. Twenty five (61%)of cases where between 31and 45 years old .In this age
rang 14(56%)were female and 11(69%) male. Serum and whole blood magnesium levels in
patients were significantly lower than control (p<0.01),.In amultiple linear regression model
with age ,BMI, and smoking status as covariables (p<0.01).
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INTRODUCTION of cases it begins before the age of 30

N _ _ years®® The effects of migraine may
Migraine is  neurological  syndrome

. ° - persist for some days after the main
characterized by altered bodily perceptions headache has ended ,many sufferers report
headaches and nausea or other symptoms

) ) s a sore feeling in the area where the
of_ neL_JroIoglcaI dysfunf:tlon _.The typical migraine,and  some  report  impaired
migraine headache is unilateral and

a ! thinking for a few days after the headache
pulsating ,lasting from 4 to72 hours

: : o _ has passed ©. Various pathophysiologic
,associated with nausea,vomiting, visual mechanisms have been described for
and olfactory, photophobia and

- 23) . . migraine ,some believe in vascular
IR .Approxmatel_y one third of mechanisms and describe the aura phase to
people who suffer ‘migraine headache intracranial  vasospasm ,and headache
perceive an aura(visual)or olfacto

. 4 (4 attacks to extracranial vasodilatation
announcing the headache(without aura) ** M Others correlate it with vasomotor
Neumerc())us of mvestlgatlto)ns has revealed activity resulting in vasodilation  or
that 4-6%of men ,13-16%of women are vasoconstriction ~ of either intra or
afflicted with migraine .Although it may be extracranial arteries secondary to release of
seen from childhood ,however it usually

begins in adolescence ,in more than 80% vasoactive neuropeptlc_ies Eggem'”a'
’ peripheral nerve endings ,another
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opinion has been shown that decreased
magnesium (Mg) levels cause neural and
neuromascular excitability ,it may cause

hyperventilation and hypersensitive
cerebral arteries to the effects of
hypocarbia®.However,some workers

showed the prevalance distribtion pattern
and associated imaging characteristics of

infratentorial hyperintense lesion
(IHLs)and the risk of  with attack
frequency™®. Magnesium is the fourth

most abundant mineral in the body , and
the most abundant intracellular divalent
cation ,and essential for a diverse rang of
physiological function . The activities of
magnesium in the body include preventing
blood vessel spasm ,inhibiting blood
clotting and stabilizing cell membranes ,all
of which are involved in migraine
development 2 magnesium concentration
exerts an effect on neurotransmitter
production and receptors ,pro
inflammatory  molecules and  other
migraine related chemicals in the
brain®™.Recent evidence suggests up to 50
percent of migraine patients have level of
tissue magnesium during an acute migraine
attack™,in some patients injection of Mg
relived headache rapidly .Some studies
suggest that oral use of Mg in long term
also have revealed that intravenous (1V)
use of magnesium sulfate comparing with
placebo may diminish frequency of
migraine headache *®.Considering all
these facts we decided to conduct a study
on migraine on migraine patients Qurna
district and measure serum and whole
blood magnesium levels between and
during attacks and compared with control

as healthy peoples.
AND

MATERIALS
METHODS

This study was conducted on 41(16 males
and 25 females)migraine patients who
were attending the emergency department
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in Qurna hospital ,Basrah Government
during the period 5/2008-11/2008 and 30
healthy (11males and 19 females) control
of similar ages (15->50),body mass index
(BMI ;mean 25.0 kg/m?rang 24.7-31.89
kg/m?).The selected subjects were non —
smokers but having 16 out of 41 patients
that 10 diabetes mellitus (6 male and 4
female) and 6 patients with hypertension (1
male ,5 female). For study groups ,serum
and whole blood magnesium levels were
measured upon presentation before starting
treatment .Magnesium was determined by
atomic  absorption (Model (AA-
670),Shemadzu, Japan) was employed to
determine Mg concentration in the samples
according to the method described by
Varley etal “® A mixture of acetylene
and oxygen gases were used as the fuels
and oxidants, using the 285.2 nm line of
magnesium hallow cathode lamp.

STANDARD
PREPARATION

Magnesium stock solution ,that make via
magnesium sulfate ampoule ready made
completed to 1L in a volumetric flask to
give stock solution .Determination of free
Mg in the serum and whole blood were
carried out ,the concentration of the Mg
then calculated according to the Coritti and
Corioti equations as pg/mL.

RESULTS

Showed in tables(1,2), the general
characteristics of migraine patients and
controls .They have similar age ,gender
distribution and BMI .Nine (56%)0f
female and 7(44%) of male patients with
aura ,compared with the patients that
without aura there was 16(64%) and
9(36%) for the female and male
respectively (tablel). Data shown in table 2
and figures(1,2)a revealed that 25(61%) of
patients were female and 16(39%) male.
The youngest patient was 15 years old and
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the oldest> 80,most the patients were in
age rang 31-45 with mean age of 36 years
In this age range 14(56%) were female
and 11 (69%) male . A very highly
significant correlation (p<0.01)for mean
BMI 25.0 kg/m? (range 27.79-31.41 kg/m?)
in the age groups 31-45 years compared
with another age group Mean whole blood
Mg levels during attack of headache was
no significant difference between with and
without aura migraine patients, while were
highly significant between patients and
control group (p<0.01) Although the mean
serum Mg levels in migraine patient was
lower than revere to the control subjects.
There was significant difference between
serum Mg level during headache and
control group(p<0.01),table3 and figure 3

DISCUSSION

Migraine is an extremely common
condition which will affect 12-28%of
people at some point in any their

live*? Based on the results of a number of
studies, one year prevalence of migraine
ranges from 6-15%in adult men and 20-
43% in women ,these figures vary
substantially with age ,approximately 2-
4%o0f children aged under 15 years suffer
from migraine ,with little apParent
difference between boys and girls"'®.By
early middle age ,around 35% of women
experience a migraine compared with
fewer than 17%of men .After menopause,
attacks in women tend to decline
dramatically , so that in the over 55s there
are approximately equal numbers of male
and female sufferers with prevalence
retuning to around 5%".all these finding
were same as observed in this present
study.Magnesium deficiency is thought to
be at least one important factor in migraine
attacks ,many studies suggest that
magnesium  might be a common
denominator in both the vascular and the
neural theories of migraine ®°.1n this study
,whole blood and serum magnesium levels
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in  migraine  patients was  lower
significantly with respect to healthy .The
results obtained in the present work was in
accordance with other works ,in a study on
30 migraineurs (3males and 27 females )
with an 19 as controls it has shown that
low serum Mg levels®? It is shown that
decrease Mg level in a brain neurous and
serum causes decreased physiologic
threshold ~ for  migraine  attack'®?
Furthermore ,magnesium plays a role in
stabilization of membrane and it is known
mediators and to exert direct action on
cerebral vascular®™.Galli etal,
demonstrated that in youngest migraine
sufferers changes RBC magnesium level
did not differ significantly from intricate
values®? . Serum Mg concentrations are
dependent on dietary intake and intestinal
absorption as well as kidney function
Kidney filtration and reabsorption are
essential to maintain stable serum levels
between 0.75 and0.96 mmol/L ,a range
observed for healthy adult subjects™
.Serum Mg level is the most frequently
performed analysis and whilst some
histochemical  studies have  found
correlations between serum and tissues
values® .Decrease in serum Mg level can
be observed when drugs are taken
Jparticularly diuretics ,otherwise ,lower
serum Mg values indicate deficiency and
impaired metabolic control as observed in
diabetes ,renal tubular disorders and
malabsorption. The role of Mg on
pathogenesis of migraine and suggested
that daily dose of 600 mg (50meq) of Mg
tablet may be effective on prevention of
headache . In another study compared
the result of IV injection of 1gm
magnesium sulfate in 15 minute with 10
mL of NaCl in 30 migraineurs (15 in each
group ),15 patients in study group had
complete recovery and 2  partial
improvement of pain ,in control group only
partial ~ recovery  encountered ,they
concluded that parenteral use 1 gm of
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magnesium sulfate is an effective treatment
for acute attack of migraine®.Recently
low ionized magnesium has been reported
in 425 of patients with acute migraine

continuous headache ©®. Ultimately we
suggest to consider oral and parenteral Mg
drugs as a new therapeutic way to prevent
and treatment of acute migraine headache.

only 23% of patients with
Age Male Female Total
Years N(%) | BMI(kg/m?) | N(@) | BMI(kg/im?) | N(%0)
15-30 5(31) | 24.7+0.1 | 7(28) | 24.7+0.2 12(29)
31-45 | 11(69) | 29.2+0.13 | 14(56) | 30.15+0.4 | 25(61)
>46 0(0) | 24.4+059 | 4(16) | 25.9+0.21 4(10)
Total 16(39) / 25(61) / 41(100)

Values are expressed as mean +SE;N=Numbers, BMI=Body mass index(kg/m?)
Tablel:Distribution of patients according to age and BMI

Male Female
Study groups N(%) N(%) Total
Control 11(37) 19(63) 30
M. with aura 7(44) 9(56) 16
M. without aura 9(36) 16(64) 25

Values are expressed as mean £SE, N= Numbers, M= Migraine patients
Table2:Distribution of patients and control according to sex

Magnesium concentration in

Syl Whole blood(pg/L) Serum(pug/L)
Control 64.15+0.25 34.35+0.12
M. with aura 47.38+0.29 18.95+0.08
M. without aura 46.65+0.3 18.35+0.12

Values are expressed as mean+ SE,N=Numbers, M=Migraine patients
Table3: Magnesium concentration (ug/L) in Whole blood and Serum
from patients and control samples



Thi-Qar Medical Journal (TQMJ): Vol(4) No(1):2010(81-88)

without aura

33% YN
%‘E&t&lﬁm 1T
s

control
41%

| O control with aura

m with aura 26%

| @ without aura

Figufé 1:Distribution of male as (%) in study groups

without aura RN control
36% <%
G e
st T1[T{ i

with aura
20%
o control
O with aura
m without aura

Figure 2:Distribution of female as (%) in study groups

r 70
/ % /
50 ’
o——————0 c |
40 2
/ 8
S
c
30 g
o |
c |
20 o |
10
0
w ithout aura with aura control
—&— Serum
—o— W hole blood Study groups 7
V7 Z Z &7 7 Z T T T L L Lz A

%

Figure 3:Compared of Magnesium concentration for study groups

85



Relation between serum and whole blood magnesium levels with migraine headache
from Qurna district, Basrah city

REFERENCES

1-The international classification of headache disorder "Guidlines for all healthe care
professionals in the diagnosis and manegment of migraine ,tension type (2008).British
Association for the study of headache.

2-Galaghor MR,Cutrer FM (2002),Migraine diagnosis ,managment and treatment
Am.J.Manag.;8;58-73

3-Harrison’s Principles of Int (2001). Med. Neurologic Disorders, McGraw-Hill, New York,
70-76.

4-Anderson CD, Frank RD (1981). Migraine and Tension headache: Is there a physiological
Difference 21-63

5-Aloisi P, Marrelli A, Porto C . Tozzi E, Cerone G (1997). Visual evoked potential and
serum magnesium level in juvenil migraine patients. Headache, Jun -37(6): 383-89.

6-Ogilvie AD,Russell MB,etal (1999),Altered allelic distribution of the serotonin transporter
gene in migraine .Cephalagia.;18;23-29.

7-A Masoud(2008) A Study on Relation Between Attacks of Migraine Headache and Serum-
Magnesium Level.Iranian J Publ Health, Vol. 32, No. 4, pp.27-30

8-Dalessio Dy(ed) (1987). Wolff's Headache and other head pain. 5th ed. New york. Oxford
university press.

9-Ramadan NM, Salvorson H, Vande Linde(1999). A Headacha — Oct —29(9): 590-3

10-Mark C.Kruit;Lenore J.Launer, Michel D.Ferrari and Mark A.van Buchem(2006): Brain
Stem and cerebellar Hyperintense Lesions in Migraine ,amer. Heart Asso .,37:1109-1112.

11-Maurice J. Arnaud(2008), Update on the assessment of magnesium status, British Journal
of Nutrition , 99, Suppl. 3, S24-S36

12-McCarty MF(1996),Magnesium taurate and fish oil for prevention of migraine .Med
Hypotheses;47;461-466.

13-Sinclair S (1999),Migraine headach nutritional,Botanical and other alternative
approaches,Alterative medicine review ;4,2

14-Mauskop A, Altrura BM (2003),Role of magnesium in the pathogenesis and treatment of
migraine .Clin.Neuro Sci.;5;24-27.

15-Seref, Demirkaya and etal (2001). Efficacy of intravenous magnesium sulfate in the
treatment of acute migraine attacks Headache, Feb: 41(2): 171-77

86



Thi-Qar Medical Journal (TQMJ): Vol(4) No(1):2010(81-88)
16-Chawla R. Practical clinical biochemistry, methods and interpretation. 1* ed. New Delhi:

Jaypee Brothers Medical Publishers (P) Ltd; 1995. p. 143-4.

17-Denuelle M,Faber N,Chollet F(2007) Hypothalamic activation in spontaneous migraine
attacks,Headache ,47;1418-1426

18-Stovner  LJ,Zwart  JA.etal(2006) Epidemology of headache in  Europe
.Eur.J.Neuro.;13;333-345

19-Arnold A, Tovey J, Mangat P, Penny W & Jacobs S (1995) Magnesium deficiency in
critically ill patients. Anaesthesia50, 203-205.

20-Graham JR, Wolff HG (1998). Mechanism of migraine headache and action of ergotamine
tartrate. Arch Neural psychiatry, 39:737.

21-Welch KM, Barkleg GL, Teplay N, Kamadon NM (1993). Central Neurogenic Mecanisms
of Migraine. Neurology, Jun 43(6 Suppl 3): S21-5

22-Galla V,Sarchielli P, Moorucci P, Abbritti G (1993),Red blood cell magnesium levels in
migraine patients.Cephalagia;13;94-98.

23-Lukaski HC & Nielsen FH (2002) Dietary magnesium depletion affects metabolic
responses during submaximal exercise in postmenopausal women. J Nutr 132, 930-935.

24-Mauskop A, Altura BT, Altura BM (2002). Serum ionized magnesium levels and serum
ionized calcium/ionized magnesium ratios in women with menstrual migraine. Headache,
42(4): 242-48

25-Seref, Demirkaya and etal (2001). Efficacy of intravenous magnesium sulfate in the
treatment of acute migraine attacks. Headache, Feb: 41(2): 171-77

26-Lance JW (1988). Fifty years of Migraine Research, Aust NZ J Med, 18:312.

87



Relation between serum and whole blood magnesium levels with migraine headache
from Qurna district, Basrah city

b el ddjda Cpauda 43 A dihaiay Aall) £laall i pal

SO o g FFR aan a8 RRE AL 0 (3¢, 3FF Nl e dana X

d_aDAl
O (1Y 0.1 5838 1)diia pa s €Y e Al al) oda iy jadeul 11 23U 3 Jpaall Gl e Y) aal dualll glaal)
il Baiaall 3 bl §) padl g B i) Aitay aload) A AN A iy (5 ) g—all Baa g ) gti
Jeaef cuilsed i 4o ganaS(EliN) 46 ) 1S3) V) elacal) (pa Luadld ¥ s agli Llag¥ o« A/VY IV L0 A/0
e (e ClS Euan(TafadSY 0, 4 )AR jrall auiad) Ban g AL Gl a8 LaScdiu® v < Y 0 Gada L)yl palaa
((a/pasY Y, AS-Y E,Y)

S &t (Y1) V(%O N) A Gramidia G 1 5ILS(% 1Y ) Ul et ) il (e s Y 0 G Al il i
G949 2 AAS(0H Y Q) ¢(% £ £) V) IS SN (a e ) 1 g Apida yal) Aad) 03] aluaall (gl Q9
pseritall Cily gisa G A ) 038 A (e Lgale Jguand) ot Al i) & pglal L (M ol e g (gl
Ao gana pa A 8 1aa (ol g (5 gina (38 93 CuilS Aualll (P<0.01). §13all i sal S aal) g Juaall g Sy
slauay)

DB (63 Aaala [hal) A4S fAsilia clia o) ) iSa*

8 (63 daalas fahall S/ ) yal yrivalar*

alall a0 it fAgila cliaS jriialaks*

3 laxdl FETE L'_?A“).Aj‘ éj\)a)'l\ PR /L,E}U (SHHHH

88



