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ABSTRACT

Febrile seizures are the most common type of ceioruin children. Frequent studies have been cotetlon the
relation between febrile seizures and micronutrideficiency. Recent studies have shown that sefedeficiency
plays a major role in catching epilepsy. The cutretudy was conducted to determine the relation&l@fween
serum selenium level and simple febrile seizurghigcross-sectional descriptive study, childrggeé 9 months to
5 years suffering from febrile seizure entered shaly, who had been hospitalized in Shahid Madarspital of
Khorramabad in the first half of 2014. Samplingheicue was accessible method based on childrenlasion
criteria. Among children aged between 9 months mydars, 38 subjects diagnosed with simple fesgieures, 38
children with fever and no seizures, and 38 chitldaged between 9 month to 5 years, without febdleures were
selected through accessible sampling method. Tleeg similar to children with febrile seizure in tes of age and
gender. Serum selenium level was measured usinmi@tabsorption spectrophotometer. Data related to
anthropometric indices, age, gender and locatiochaldren were collected using three questionnaifi@scompare
serum selenium level among these three groupswageanalysis of variance (ANOVA) or its non-paramet
alternative (Kruskal-Wallis test) was used. To nueasthe relation between demographic variables aadum
selenium level, chi-square tests were employeadhyerting serum selenium level to dual-mode quatiriable).
Average selenium level was 76.41+22.31, 78.85+881@ 87.28+16.3 in children with febrile seizuresydr with no
seizure group and no febrile seizure group, respelst and it showed a significant difference acéogdto ANOVA
(pv=0.048). In post hoc analysis, the differenceswhserved between children with febrile seizures r@o febrile
seizures' group along with children with fever amaseizures and no febrile seizures' group. In post analysis,
the difference between serum selenium levels wastaiistically significant between two groups bfldren with
febrile seizures and those with fever and no seizlr the present study, a decrease of serum setetgvel was
observed in children with febrile seizures alonghwehildren with fever. However, more future stgdigre
recommended.
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INTRODUCTION

Febrile seizures are the most common type of cammulin children. Febrile seizure is that type oheulsion
occurring in children aged between 6 and 60 monils) experience boy temperature ofG8&r more in the
absence of central nervous system infection ottreligte disorder without history of previous seizsifl). In simple
febrile seizures, convulsion is usually a geneeditonic-clonic seizure, lasts less than 15 minatesoccurs once
in a 24-hour period. This type of seizure is obsdrin children who are neurological normal. If fosgmptoms are
present, seizures last over 15min, convulsion geagd during a fever course and the child suffesm

13



Ahmadipour Shokoufehet al J. Chem. Pharm. Res,, 2015, 7(12):13-18

evolutionary disorder, this febrile seizure is kmoas aseptic or complex (2-4). Prevalence of felsdlizures is 2 to
5% (5-7). This disorder is the most common neurglatjsorder in children that accounts for a largatpof
hospitalization (8 and 9).

Pathogenesis of febrile seizures is not fully retioed yet. Although genetic influences in a chilvimg a febrile
seizure are important in terms of the possibility eéxperience seizures, fever could cause seizurdsself.
Normally, febrile seizures occur following febrilafections including human herpes virus 6 (HHV-&pper
respiratory infections and gastrointestinal infecsi (10-12). Immunologic reactions could be effects well (13).
In previous studies, frequent investigations hagenbconducted about the relationship between ébeizure and
iron, serum ferritin, zinc and magnesium deficielitg-21). One of the causes of epilepsy is oxigattress and
generation of reactive oxygen and nitrogen spd@igls The brain is highly susceptible to oxidatilemage because
of generating a high volume of reactive oxygen Itesufrom high aerobic metabolism. As an antioxidand cell
protective agent, selenium is required for normalirb evolution and its function. The main role déitgthione
peroxidase as a selenium-dependent enzyme is nedoganic peroxides and oxygen (22-25).

A high volume of selenium is present in brain, esgéy in gray matter. Selenium level of the bodyrélated to age,
gender, dietary intake and soil selenium voluméfelBent selenium level in various regions resuttarf different

factors including selenium content of the soil iattarea, dietary habits and geographical diffexerin selenium
intake (26 and 27). Recent studies have shownsglahium plays a major role in catching epileps3-3R). Few

studies have reported the possible role of seleniufebrile seizure pathogenesis (31-33).The piestmly was
conducted to determine the relationship betweammseelenium level and simple febrile seizure.

EXPERIMENTAL SECTION

In this case-control study, statistical societygsted of all children aged between 9 months agddss suffering
from febrile seizure referring to Shahid Madani pitel of Khorramabad in the first half of 2014. $hitudy was
approved by Ethics Committee of Research, Lorebhaiversity of Medical Sciences of Lorestan. Samplimas
accessible based on children's inclusion crit8rfeese criteria include absence of idiopathic egyepr secondary
epilepsy to other diseases including central nesveystem infections and absence of secondary spildpe to
electrolytes disorders. Children with metabolicedises, blood disorders, chronic diseases, neohitaly of
asphyxia and seizure with no fever and neurologioatplications, excluded the study along with thdsgnosed
with degenerative diseases of the central nervgstes. Sample volume was calculated using the viafig
formula.

2 2
2[2(1-2)+2(1-p)] *SP?
n= [ 2();41—;42)2] =38 per group
SD=6.92 (1 -%) = 1.96
2
z(1—p) =084
My~ pp =47

In this study, among children aged 9 months to &rs;e38 children with febrile seizure, 38 with fexand no
seizures, who were hospitalized, were selectedtr@logroup were 38 children aged 9 months to 5 year fever
and seizure who were similar to patients with fiebseizure and were selected through accessiblplismmethod.
Weight, height, head circumference and (axillagyhperature were measured according to standardcheth

Blood drawn from hospitalized patients in groupsntl 2 for diagnostic tests was used to determinersselenium
level, and 6ml blood was drawn from control grooghe case of their parents' consent. Samples egsrifuged
and serum was poured in acid-washed tubes and satteel fridge in -76C.

Serum selenium level was measured using atomicefrgmactrophotometer. Normal range of serum seleteusi
is 46-143 mg/Dl.

Tools employed in this study were a questionnaireluding information related to indices of childi®n
anthropometric data, age, gender and location itdrefm in three groups. Descriptive statistics wenaployed to

describe personal characteristics and indices itdfreln's anthropometric data and to compare serleni&im level

among these three groups, ANOVA or its non-parametternative (Kruskal-Wallis test) were employed.

In addition, to measure the relation between deapyc variables and serum selenium level, chi-sgjtests were
employed (by converting serum selenium level intalemode quality variable).
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RESULTS AND DISCUSSION

In this case-control study, 110 children were itigeged. Among them, 38 children suffered from fiebseizures,
36 subjects with fever and no seizures and 36 mehildvith no febrile seizures. Average age of cleitdwith febrile
seizures was 1.87 years old, children with fevet ao seizures 2.36 years old and no fever groupy@ats old
(Table 1). According to ANOVA, difference betweevesage age of three groups was not statisticaggificant
(pv=0.21).

Table 1: Comparison of average age of children intsdy groups

Study groups Mean + standard deviation| F value| p-Vae
Febrile seizures 1.78+1.11
Fever and no seizures 2.36+1/62 1.55 0.21
No febrile seizures 2.1+0.64

Statistical test: ANOVA

According to Table 2, the difference between chitds frequency distribution of gender in three gtgtbups was
not statistically significant (pv=0.96).

Table 2: Comparison of gender frequency distributim of children in study groups

Gender
Study groups Girls Boys Total p-value
Number (%) | Number (%) | Number (%)
Children with febrile seizures 19 (50) 19 (50) 38Q)
Children with fever and no seizurg 19 (52.8 w2 36 (100) 0.96
Children with no febrile seizures 18 (50) 18 (50) 36 (100)

Statistical test: chi-square

Mean duration of fever in children with febrile zgie and children with fever and no seizures w&8s1225 and
2.8+1.7 days respectively, and this difference ketwfever duration in two groups was not statiljicagnificant
according to independent t-test (pv=0.16).

In Table 3, the averages of anthropometric valusden study are compared. Based on the resultsiotdhble,
average weight of children with febrile seizure Was2kg, children with fever and no seizures, 1Rg58nd average
weight of control group was 11.83kg. This differermetween average weight of children in three sardyps was
not statistically significant according to the riegswf ANOVA test (pv=0.2).

In addition, average height of children with febrileizure, children with fever and no seizure &edcontrol group
was 83.38cm, 86.41cm and 85.05cm respectively hisddifference was not statistically significantv£0.44).
Difference between average head circumferenceilafreh in three study groups were not statisticalgnificant as
well (pv=0.22).

Table 3: Comparison of average anthropometric indies of children in study groups

Weight Height ) . )
Study groups Average + standard | p-value | Average + standard p Head urcumferencg . P
T S value | Average + standard deviation | value
deviation deviation
Febrile seizures 11.2+2.58 83.38+9.05 48.5+2.78
Fever and no seizures 12.58+4.81 0.2 86.41+13.96 | 0.44 48.88+ 0.22
No febrile seizures 11.83+1.3 85.0545.81 49.61+1.53

Statistical test: ANOVA test

In Table 4, values of serum selenium of childrerithiree study groups are compared. As the resulthisftable
show, average serum selenium values in childreh fgtirile seizures, in children with fever and edzares and in
control group were 76.4@/1, 78.85%g/l and 87.28¢/l respectively. According to ANOVA test, this fifence was
statistically significant (pv=0.048). In post hooadysis, there was a difference between childreth ebrile

seizures and the control group along with childvéth fever and no seizures and the control groappdst hoc
analysis, the difference between serum seleniurldewas not significant in two groups of childreithafebrile

seizures and children with fever and no seizureblg4).

In Table 5, correlation between serum seleniumi¢eaad body mass index (BMI) of children was inigeged in

each study group. As the results of this table shmnsignificant linear relationship was observetiteen values of
serum selenium and age in children with febrilgwas (pv=0.99 and r=0.001) and children with rwife seizures
(pv=0.26 and r=-0.19). However, there was a disggificant linear relationship between age andiseselenium

15



Ahmadipour Shokoufehet al J. Chem. Pharm. Res,, 2015, 7(12):13-18

level in children with fever and no seizures, il way that as age increased, serum seleniurhitereased
significantly and this difference was statisticaflignificant according to Pearson correlation {gst=0.041 and

r=0.34). No significant linear relationship or cglation was observed between BMI and selenium lgv8l study
groups (Table 5).

Table 4: Comparison of average serum selenium valeén study groups

Study groups Serum selenium va_Iugs F value | p-value
Mean * standard deviation

Febrile seizures 76.41+22.31

Fever and no seizures 78.85+19.2 3.13 0.048

No febrile seizures 87.28+16.3

Statistical test: ANOVA test

Table 5: Correlation matrix of measuring the relationship of serum selenium level with age and BMI istudy groups

Study groups Variable Age BMI

Children with febrile seizures Serum selenium valyiepv=0.99, r=0.001] pv=0.64, r=0.071

Children with fever and no seizurgs  Serum selenialmes | pv=0.041, r=0.34  pv=0.47, r=0.]]

Children with no febrile seizures Serum seleniutues | pv=0.26, r=-0.19 pv=0.76, r=0.052
Statistical test: Pearson correlation coefficient

[ee]

N

In Table 6, mean values of serum selenium levehildren are compared in study groups in termseoiogr.

Table 6: mean values of serum selenium in study gups in terms of gender statistical test: t-test

Study groups Gender Serum selenium Va.'“‘?s tvalue | p-value
Mean * standard deviation

Children with febrile seizures Sg:/ 75722;‘3%24 0.32 0.74

Children with fever and no seizures (BBg)I, 782473;;'37787 -1.87 0.069

Children with no febrile seizures (BBg)I/ 8895_'4177 ;114?712 0.8 0.42

Statistical test: t-test

In female children with febrile seizures, serunesaim was 75.28y/l and in male children it was 77.@/| and this
difference was not statistically significant acdogito t-test (pv=0.74). In children with fever and seizures, mean
values of serum selenium were 848 and 72.74g/l in girls and boys respectively and this difiece was not

statistically significant (pv=0.069). In controlayp no difference was observed in serum seleniwal lamong
male and female children (pv=0.42).

According to t-test, no significant difference wasserved in terms of serum selenium level in childwith febrile
seizures living in urban (76.62) and rural are&6g2) (pv=0.74).

However, there was a significant difference betwelgildren with fever and no seizures living in uth@1.26) and
rural areas (68.87) (pv=0.047) (Table 7).

Table 7- average serum selenium level in study grps in terms of location

Serum selenium values

Study groups Gender Mean + standard deviation tvalue | p-value
. . . . Urban areag 76.82+23.27
Children with febrile seizures Rural areas 7411422 49 0.32 0.74
. . . Urban areag 84.26+18.94
Children with fever and no seizurg SRural areas 68.87+18.23 1.6 0.047

Statistical test: t-test

The current study was conducted to investigataealaionship between serum selenium level and lEksgizure in
three groups of, 1) children with febrile seizurgschildren with fever and no seizures; and 3)thgahildren.

Results of this study showed that there is a diamt relationship between serum selenium levelrgnchildren
with febrile seizures compared to no fever andwei group. However, serum selenium level in childwith
febrile seizures and fever group was not statiyicagnificant.

Febrile seizure is a type of convulsion occurritang with fever in children aged between 6 and &hths with no
disease in central nervous system or no electraligerder (34). Although pathogenesis of febrilewwes is not
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fully recognized yet, it is possible for it to acgpany the increase in excitatory amino acids inolgiglutamate and
decrease in inhibitory amino acids including ganamn@nobutyric acid (35).

The brain is highly susceptible to oxidative damaayel oxidative stress increases in seizures, stauieé
neurodegenerative diseases.

Abuhandan et al, measured blood level of oxidadtamtioxidants in 30 children with febrile seizusnpared to
control group and concluded that oxidants incresse antioxidants decrease. The increase in oxilatiress in
patients may increase danger of febrile seizur@¥ @esults of their study are similar to the stedynducted by
Akarsu in 2007 and Giines in 2009 (38 and 39).

To decrease the harmful effects of oxidants incigdiree radicals, there are defense mechanismkeirbody
including glutathione reductase, glutathione petase, superoxide dismutase and catalase. Rarergtemeluding
copper, zinc and selenium are necessary for adaoxienzymes' function (40).

In 2004, Mahyar et al. measured serum seleniun iev80 children with simple febrile seizure comparto 30
children with fever and no seizures (control grouphey concluded that serum selenium level in caiidwith
simple febrile seizure was significantly lower caargd to control group (41). In a study conductedibyiri et al.,
serum selenium level in patients with febrile sedzwas significantly lower compared to patientshiiver (42).

In a study conducted by Khoshdel et al. in 201turseselenium level was measured in 25 children sithple
febrile seizure compared to 25 children with feamd no seizures in acute phase and after 3 moR#msults
showed that in acute phase, no significant diffeeewas observed between mean serum selenium teganple
febrile seizures' group and children with fever and seizure (43). In 2012, Abuhandan et al. conthbaerum
selenium level of 42 patients with simple febrilkeizeire and healthy children and concluded that mesaom
selenium level in patients with febrile seizure wagmificantly lower compared to healthy childreid).

In Mahyar and Khoshdel study, children with febidleizure were compared to children with fever. Heavgin
Abuhandan study, they were compared with healthiidr@n. In our study, three groups of children widbrile
seizures, children with fever and healthy subjeese compared and a significant difference was rvbskebetween
serum selenium level among children with febrilezwes compared to no fever and seizure groupishidentical
toAbuhandanstudy (44). In 2015 Ahmadipour and Mobadeh et al compared the serum selenium level in
asthmatic and healthy children in khorramabad a&itgt found that there was no significant differebheénveen two
groups(45).

In this study, the difference between serum setarlevels was not statistically significant betwdei groups of
children with febrile seizure compared to childweith fever and no seizure that conforms to the stugl Khoshdel
et al. (43). However, it does not conform to thelgtby Mahyar et al. (41).

In our study, selenium level decreased in both ggowith fever. It seems that selenium affects mflzatory
response and immune system of the body intens{4ély

Studies show that selenium level is low in infectidecause of taking it as an anti-oxidant (47xewveral cases of
viral infections, there is the stimulation of selprotein production and as a result decrease afrseelenium level

(48). In general, it could be stated that selenlaxel decreases in infections because of usinghisgleas an

antioxidant to remove free radicals.

CONCLUSION

A decrease of serum selenium level was observethiidren with febrile seizure along with childreritiwfever it
could be stated that selenium level decreasesféctions because of using selenium as an antiokigaremove
free radicals. However, more future studies aremenended.
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