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. a central nervous system (CNS) infection or metabolic disorder, and has no prior history of

FSs. Oxidative stress is thought to contribute to the emergence of several neurodegenerative
disorders. Therefore, the current study aimed to investigate the pro-oxidant-antioxidant balance
(PAB) in febrile children with and without seizures.

Methods: This cross-sectional study was conducted at Heshmatieh Hospital, Sabzevar
University of Medical Sciences, between March 2020 and March 2021. Forty febrile children
with a temperature of 38 °C and above (F) and 40 febrile children who experienced FS were
included in the study. Blood samples were collected from all patients. PAB was evaluated using
a special PAB assay. The pro-oxidant-antioxidant ratio values were expressed in HK units.

Results: The HK variable in the FS group was 180.434+9.28 and 131.83+17.73 in the F
group. The FS group had a higher mean serum level of PAB than the F group (P<0.05),
indicating that the level of oxidative stress in patients with FSs was higher than in febrile
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e The HK level on the FAB test was higher in febrile children with seizures than in those without seizures.

e Oxidative stress was higher in febrile children with seizures than in those without seizures.

e Serum antioxidant levels seem to interiorize the risk of seizures in febrile children.

Plain Language Summary

Febrile seizure is the most common type of seizure in children, which refers to fevers equal or greater than 38 °C.
In this study, we aimed to evaluate the pro-oxidant-antioxidant balance (PAB) in febrile children with and without
seizures. The result of the PAB test showed that the HK level was higher in febrile children with seizures than in those
without seizures. This indicates that oxidative stress is higher in febrile children with seizures. Serum antioxidant levels

seem to interiorize the risk of seizures in febrile children.

1. Introduction

ebrile seizure (FS) is a benignant circum-

stance that occurs between six and sixty

months of age with a temperature of 38 °C or

more, which is not a result of central nervous

system (CNS) infection or metabolic imbal-
ance and has no history of previous seizures (Bakhtiari
et al., 2023). FS is the most common type of seizure in
children, with a prevalence of 2-5% (Delpisheh et al.,
2014; Rivas-Garcia et al., 2022). Risk factors for FS in-
clude premature birth, brain disorders, and family history
(Bakhtiari et al., 2023; Sharawat et al., 2016). There are
two types of FSs: Simple and complex. A simple FS is
an initial generalized seizure, typically tonic-clonic, ac-
companied by fever, that lasts <15 minutes and does not
recur within 24 hours. Complex FSs last at least 15 min-
utes, are accompanied by focal neurologic symptoms, or
reoccur within 24 h (Smith et al., 2019). Various factors
contribute to the recurrence of attacks, including age, sex,
family and personal history of seizures, body temperature
at the time of seizure, and the interval between the onset
of fever and seizure (Talebian & Mohammadi, 2009).

Reactive oxygen species (ROS) are a family of unstable
molecules composed of oxygen and one or more unpaired
electrons in the outermost shell. ROS are highly reactive
compounds due to the presence of unpaired electrons
(Leon Navarro et al., 2020). The most prevalent ROS
are hydroxyl radicals, superoxide anions, and hydrogen
peroxide. In a healthy body, these radicals play a crucial
role in cellular communication, development, apoptosis,
and systemic functions, such as blood pressure regulation
and immunological responses (Brieger et al., 2012; Leon
Navarro et al., 2020). Conversely, oxidative stress occurs

when the body produces more ROS than the antioxidant
defense system can eliminate. Under these circumstanc-
es, basic cell macromolecules, including DNA, lipids,
and proteins, can be oxidized (Leon Navarro et al., 2020).
Crucial enzymes may alter both structure and function
as a result of protein oxidation (Stadtman, 2001). Lipid
peroxidation can change the fluidity, permeability, and
protein-membrane functions, leading to hyperexcitability
(Wong-Ekkabut et al., 2007). An imbalance between the
production of ROS and the antioxidants that scavenge
them causes oxidative stress (Ledn Navarro et al., 2020).

Recent research has demonstrated the involvement
of lipid peroxidation and free oxygen radicals in the
pathophysiology of several diseases. Numerous diseas-
es, including asthma, diabetes mellitus; rheumatologic
conditions, such as rheumatoid arthritis and cancer; neu-
rological conditions, including stroke and epilepsy; and
inflammatory disorders have all been linked to oxida-
tive stress (Kumar & Kumari, 2017; Leung et al., 2018).
The production of lipid peroxidation and free radicals
accelerates cell death (Bakhtiari et al., 2023). The body
develops defense systems to stop oxidants, such as free
radicals and lipid peroxidation, from causing damage.
These are the “antioxidant defense systems,” which in-
clude glutathione reductase (GR), glutathione peroxidase
(GPx), superoxide dismutase (SOD), and catalase (CAT)
(Bakhtiari et al., 2023; Fetveit, 2008; Vidailhet et al.,
2017) A disturbance in the equilibrium of pro-oxidant an-
tioxidants is commonly referred to oxidative stress, and it
plays a role in the development of multiple neurodegen-
erative diseases, autoimmune disorders, and cancer (Av-
val et al., 2018). In this regard, the present study aimed
to evaluate the pro-oxidant-antioxidant balance (PAB) in
febrile children with and without seizures.
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2. Materials and Methods

This cross-sectional study was conducted at Heshmatich
Hospital, Sabzevar University of Medical Sciences,
Sabzevar, Iran, between March 2020 and March 2021.

Eighty children, aged six months to five years, were
selected from among patients admitted to Heshmatich
Hospital in Sabzevar using non-random sampling. Forty
febrile children with a temperature of 38 °C and above (F)
and 40 febrile children who had experienced their first FS
were included. Blood samples were collected from each
patient. In the case of patients with fever and seizures, the
serum sample was taken in the second hour after the sei-
zure, that is, between one and two hours after the seizure,
and in the case of patients with fever and without seizures,
the blood sample was taken when the fever was 38 de-
grees or higher. Patients with seizures without fever and
a history of seizures without fever in the past, those suf-
fering from developmental disorders and cerebral palsy,
those suffering from metabolic and genetic diseases, and
those with syndromes that cause or accompany seizures
were excluded. The patient serum samples were prepared
and stored at -20 °C until the PAB test was performed.

The PAB test

The PAB test, is a method that simultaneously deter-
mines the oxidants and antioxidants of the target sample
in a single test (Alamdari et al., 2007). The PAB mea-
surement method in our study involved investigating the
activity of both oxidants and antioxidants simultaneous-
ly, tetramethylbenzoyl (TMB) was used as an oxidation-
reduction index due to its electrochemical and optical
properties to evaluate PAB (Boskabadi et al., 2022). The
pro-oxidant-antioxidant ratio values were expressed in
HK (HK unit, H: Hamidi Alamdari, K: George Kolia-
kos) (Boskabadi et al., 2022). HK is an optional unit that
is calculated based on the percentage of hydrogen per-
oxide absorbed in the standard solution (Samani et al.,
2022). An improved PAB was used according to a previ-
ously described method (Avval et al., 2018; Boskabadi et
al., 2022; Tavana et al., 2016). Briefly, a standard curve
was drawn using 0%-100% ratios of 250 uM hydrogen
peroxide with 3 pM uric acid (in 10 mM sodium hydrox-
ide). Based on the concentration of hydrogen peroxide in
the reaction, the peroxidase enzyme oxidizes the TMB
substrate, which is observed as a blue color. At the end of
the reaction, hydrochloric acid produced a yellow color
at a wavelength of 450 nm. The absorbance was mea-
sured at 450 nm with a reference wavelength of 620 nm
using an ELISA reader. Finally, pro-oxidant-antioxidant
ratio values were expressed in HK units.

May & June 2025, Vol 16, No. 3

Statistical analysis

In the description of the data, appropriate statistical
tables and indices, such as Mean+SD, etc. were used. In
the analysis of the data, the normality of the data was
first investigated using the Shapiro-Wilk test, which con-
firmed normality. For normal data, appropriate paramet-
ric methods, such as student’s t-test, were used. In cases
of non-normality, Mann-Whitney and Wilcoxon’s tests
were used. The Pearson chi-square test was used for data
analysis with nominal scales, and in cases where more
than 20% of the expected frequencies in the tables were
less than 5 (Cochran), Fisher’s exact test was used. IBM-
SPSS software, version 20 was used for the analysis.

3. Results

In this study, 80 patients, including 32 girls (40%)
and 48 boys (60%), with a mean age of 36.67+18.12
months and an age range of 6-60 months. HK and fever
variables were evaluated in the FS (fever and seizures)
and F (fever) groups. The variables of duration of fever,
duration of seizures, type of seizures, frequency of sei-
zures, history of seizures, history of epilepsy in first-de-
gree relatives of the patient, history of epilepsy in other
relatives of the patient, history of fever and seizures in
first-degree relatives of the patient, and history of fever
and seizures in other relatives were examined only in
the FS group patients.

The age range (maximum and minimum) in both groups
was 6 to 60 months. The Mean+SD of age in the FS and
F groups was 35.63+18.20 months and 37.73£18.21
months, respectively, and no significant difference
was observed between the two groups in terms of age
(P=0.567). The number of girls in each of the FS and F
groups was 16(40%). The number of boys in each of the
FS and F groups was 24(60%). The gender distribution
in the studied groups did not differ significantly from
one another (P=1.00). Therefore, the two groups were
similar in terms of age and sex.

Comparison of HK between FS and F groups

The range of observed HK (the difference between
the highest and lowest HK) was 43.54 in the FS group
and 66.93 in the F group. The Mean+SD of HK in the
FS group was 180.43+9.28, and in the F group was
131.83£17.73. In terms of the average HK, the two
groups were significantly different from each other
(P<0.001), and the F group had lower HK compared to
the FS group (Figure 1).
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Figure 1. Comparison of HK between fever and FS and F
groups

Comparison of fever between groups

According to the patients’ results, the number of pa-
tients with a fever of 38-39 ‘C was 28(70%) in the FS
group and 29(72.5%) in the F group. The number of pa-
tients with a fever of >39 °C in the FS and the F groups
was 12(30%) and 11(27.5%), respectively. The distri-
bution of patients with varying degrees of fever among
the studied groups did not significantly differ from one
another (P=0.805).

Comparison of HK between groups of fever de-
grees according to FS and F groups

In the FS group, the mean HK in the group with a fever
of 38-39 °C was lower than the group with a fever over
39 °C, but the difference was not significant (P=0.095).
In the F group, the average HK was higher in the group
with a fever of 38-39 °C than in the group with a fever
>39 °C, but the difference was not significant (P=0.083).

Relationship between age and HK variables

In the FS group, age had an inverse relationship with
HK, but the correlation value was not significant (r=-
0.032, P=0.845). In the F group, age had a direct rela-
tionship with HK; however, the correlation value was
not significant (r=0.102, P=0.529).

Basic and Clinical

Comparison of variables between girls and boys
in FS group

The frequency distribution of fever and seizures in
other relatives of male patients was significantly higher
than that in female patients (P=0.027). No significant
differences were observed between girls and boys in the
frequency distribution of the other variables (Table 1).

Comparison of variables between different
groups of fever in FS group

The frequency distribution of the time from the onset
of fever to the onset of seizures was significantly dif-
ferent between patients in the group with a temperature
of >39 °C and the group with a temperature of 38-39
°‘C (P=0.013). The frequency distribution of fever and
complex seizures was significantly higher in the >39 °C
group than in the 38-39 “C (P=0.047). The distribution
of the frequency of fever and seizures in 24 h was sig-
nificantly higher in the 39 ‘C group than in the 38-39
°C (P<0.001). No significant difference was observed in
the frequency distribution of other variables between pa-
tients in the group with a temperature of >39 “C and the
group with a temperature of 38-39 °C (Table 2).

HK comparison between different variables in
FS group

In the FS group, the average HK between the levels of
any of the variables of time from the onset of fever to the
onset of seizures, duration of seizures, type of fever and
seizures, frequency of seizures in the last 24 h, previ-
ous history of fever and seizures in the patient, history of
epilepsy in first-degree relatives of the patient, history of
epilepsy in other relatives of the patient, history of fever
and seizures in first-degree relatives, and history of fever
and seizures in other relatives of the patient showed no
significant difference (P<0.05) (Table 3).

4. Discussion

In this study, 80 patients, including 32 girls (40%) and
48 boys (60%), with a mean age of 36.67+18.12 months
and an age range of 6 to 60 months in the groups of fe-
brile patients with and without seizures, were evaluated
in terms of HK variables and degree of fever.

In our study, the average age was 36.67+18.12 months, with
an age range of 6 to 60 months. Also, the age range (maxi-
mum and minimum age) in both groups was 6-60 months.
The Mean+SD of age in the FS and F group was 35.63+18.20
months and 37.73£18.21 months, respectively, and no sig-
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Table 1. Comparison of variables between girls and boys in FS group

0,
. No. (%) Fisher’s Exact
Variables Test
Female Male Total es
Less than 1 h 2(12.5) 5(20.8)  7(17.5)
The time from the onset of fever to the onset of 11024 h 13(81.3) 18(75) 31(77.5) P=0.463"
seizures
More than 24 h 1(6.3) 1(4.2) 2(5)
Less than 5 minutes  10(62.5) 21(87.5)  31(77.5)
Seizure duration 5 to 15 minutes 5(31.3) 2(8.3) 7(17.5) P=0.084*
More than 15
e 1(6.3) 1(4.2) 2(5)
Simple 14(87.5) 19(82.6)  33(84.6)
Type of fever and seizure P=1.00
Complex 2(12.5) 4(17.4)  6(15.4)
One time 15(93.8) 19(79.2) 34(85)
Number of seizures in the last 24 hours P=0.373
More than one 1(6.3) 5(20.8) 6(15)
No 10(62.5)  20(83.3)  30(75)
Previous history of fever and seizures P=0.159
Yes 6(37.5) 4(16.7) 10(25)
N 14(87.5 20(83.3 34(85
History of epilepsy in 1% degree relatives of the ° ( ) ( ) B P=1.00
patient Yes 2(125)  4(167)  6(15)
No 14(87.5) 20(83.3) 34(85)
History of epilepsy in other relatives of the patient P=1.00
Yes 2(12.5) 4(16.7) 6(15)
N 15(93.8 18(75 33(82.5
History of fever and seizures in first degree rela- ° ( ) (75) ( ) P=0.210
fi =0.
ves Yes 1(6.3) 6(25)  7(17.5)
N 1 . 14(58. 29(72.
History of fever and seizures in other relatives of ° >(93.8) (>8.3) 3(72.3) P=0.027
the patient Yes 163)  10417) 11(27.5)

*The result of Tau Kendall B test.

nificant difference was observed between the two groups in
terms of age. In the study by Iyshwarya et al. (2013), the av-
erage age of children with fever and seizures was 3.05+£2.19
years; in those with only fever, it was 3.11£1.24 years; and
in the control group, it was 3.86+1.18. In the study by Abu-
handan et al., the average age was 26.65+12.58 months for
the group with fever and seizures and 11.53+30.46 months
for the control group. In this study, no statistically significant
difference was observed between the two groups in terms of
age (Abuhandan et al., 2013). In another study, the average
age of patients with fever and seizures was 2.13+0.82 years.
In the group of febrile children without seizures, serving as a
control, the average age was 2.47+1.16 years, with no signifi-
cant difference in terms of age (El-Masry et al., 2018).

Our results showed that the number of girls in each
of the FS and F groups was 16(40%). The number of
boys in each of the FS and F groups was 24(60%). The
gender distribution in the studied groups did not differ
significantly from one another. In a study by Iyshwarya
et al., no significant gender differences were observed
in children with fever and seizures (Iyshwarya et al.,
2013). In a cross-sectional study conducted in Iran, no
significant gender difference was observed regarding
FSs in children aged 6 months to 5 years (Ehsanipour et
al., 2009). However, Mollah et al. (2008) revealed that
male children were more prone to fever and seizures
than female children.
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Table 2. Comparison of variables between different groups of fever in FS group

No. (%)
. - ,
Variables More than 39 Fisher’s Exact Test
38-39 Degrees Total
Degrees
Lessthan 1 h 0(0) 7(17.5)
The time from the onset of fever 1o 24 hours 20(71.4) 11(91.7) 31(77.5) P=0.013*
to the onset of seizures
More than 24 h 1(8.3) 2(5)
Less than 5 23(82.1) 8(66.7) 31(77.5)
minutes
Seizure duration 5 to 15 minutes 5(17.9) 2(16.7) 7(17.5) P=0.257*
More:* than 15 2(16.7) 2(5)
minutes
Simple 25(92.6) 8(66.7) 33(84.6)
Type of fever and seizure P=0.047
Complex 4(33.3) 6(15.4)
Number of seizures in the last 24 One time 28(100) 6(0) 34(85)
- P <0.001
More than one 6(50) 6(15)
N 21(75 9(75 30(75
Previous history of fever and © (75) (75) (7%) P=1.00
selzures Yes 3(25) 10(25)
N 26(92.9 8(66.7 34(85
History of epilepsy in first degree ° ( ) ( ) 15 P=0.055
lati f th i e
relatives of the patient Yes 4(333) 6(15)
23(82.1 11(91.
History of epilepsy in other No 3(82.1) (1.7) 34(85) P=0418
relatives of the patient Yes 5(17.9) 1(8.3) 6(15)
N 23(82.1 10(83.3 33(82.5
History of fever and seizures in ° ( ) ( ) ( ) P=1.00
first degree relatives Yes 5(17.9) 2(16.7) 7(17.5)
History of fever and seizures in No 19(67.9) 10(83.3) 29(72.3) _
other relatives of the patient P=0.451
Yes 9(32.1) 2(16.7) 11(27.5)

¥The result of Tau Kendall B test.

In the current study, of 40 patients with fever and
seizures (FS group), 34 had simple fever and seizures
(85%), and 6 had complex fever and seizures (15%).
Similar to our findings, a study by Gines et al. reported
that of 31 patients in the fever and seizure group, 25 pa-
tients (80%) had simple FSs, and six patients (20%) had
complex FSs (Giines et al., 2009).

FSs are defined as seizures between six and sixty
months of age with a temperature of 38 °C or more,
which is not a result of CNS infection or metabolic
imbalance, and have no history of previous FSs. Many
studies have considered factors, such as fever back-
ground, seizures in first-degree relatives, micronutri-

ent deficiency, immunological reactions, and oxidative
stress as potential aggravating factors (Hartfield, 2010;
Pacitti et al., 2013). Seizures are the most common cause
of emergency department visits and hospitalizations in
children (Salmi et al., 2021). Children with early-onset
fever and seizures, especially those with recurrent fe-
ver and seizures, may be at greater risk of poorer verbal
and processing performance and are therefore at risk of
cognitive and functional impairments (Billstedt et al.,
2020). A complex interaction among the brain, genet-
ics, epigenetics, and early environment is involved in
fever and seizures (Mewasingh et al., 2020). Fever and
convulsions are considered responses of the developing
brain to fever, but their exact pathophysiology remains

Salari Zare., et al. (2025).Pro-oxidant Antioxidant Balance in Febrile Children With and Without Seizure. BCN, 16(3), 657-666.
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Table 3. Comparison of HK between different variables in FS group

Variables No. MeantSD Minimum Maximum Median Results
, Less than 1 h 7 182.1747.06 168.9 192.23 1815
Time from the
onset of fever X?=1.40
ot oot of 1t024h 31 180.23+10.01 150.95 194.49 183.08 50,496
seizures
Morethan24h 2 177.56£4.23 174.57 180.56 177.56
Lo 2 31 181.08+7.4 163.55 194.49 181.5
minutes
H 2
Durationof ¢ 16 minutes 7 175.79+15.57 150.95 186.54 183.71 S
seizures P=0.475
HEEtEn S 186.73+4.28 183.71 189.76 186.73
minutes
i 179.59+9. 150. 194 181.
Type of fever and Simple 33 79.59+9.97 50.95 94.49 81.5 103
selzures Complex 6 184.24+2.9 1815 189.76 183.39 P=0.311
Frequency of Once 34 180.06£9.98 150.95 194.49 182.76 72009
seizures in the P=0 ;326
last 24 hours More thanonce 6 182.55+2.82 178.67 186.54 182.29 '
Previous history +
crious st No 30 181.9447.05 163.55 194.49 182.76 135
! e P=0.2
seizures in the Yes 10 175.92413.53 150.95 190.01 182.29 0.206
patient
History of No 34 179.84+9.85 150.95 194.49 182.45
epilepsy in first 7=0.68
degree relatives P=0.517
of the patient Yes 6 183.77+4.02 178.67 189.76 183.23
History of No 34 181.1446.9 163.55 194.49 182.45 7=0.62
epilepsy in other
latives of th
reatives orthe Yes 6 176.45+18.32 150.95 192.23 185.08 P=0.562
patient
History of fever No 33 180.2449.65 150.95 194.49 183.08
and seizures 7=0.23
in first degree P=0.835
e Yes 7 181.36£7.87 170.16 194.37 182.76
History of fever No 29 18149.11 150.95 194.49 183.71
and seizures in 7=0.88
ther relatives of P=0.385
other refatives o Yes 11 178.95+10.01 155.36 194.37 180.87

the patient

Z: The result of the Mann-Whitney test; T: The result of the independent t-test; X?: The result of the Kruskal-Wallis test.

unknown. A set of environmental and genetic factors
are involved in its creation. Specific mutations in ion
channels make individuals susceptible to fever and sei-
zures. Oxidative stress disturbance of the balance be-
tween antioxidants and pro-oxidants in the body (Mo-
men Beitollahi et al., 2010). Antioxidants eliminate free
radicals in the body. In contrast, compounds that can
produce oxygen-free radicals in the body are called pro-
oxidants (Kunz, 2002). Some types of free radicals con-
tain nitrogen, while others are produced during harmful
processes and contain oxygen, which, upon formation,
damages proteins, lipids, and DNA (Momen Beitollahi
etal., 2010). In contrast, seizures lead to the production
of free radicals. Therefore, oxidative stress and the pro-

duction of free radicals are currently recognized as key
effects of seizures (Valko et al., 2007). Recent data have
shown that disorders in the antioxidant system make the
nervous system vulnerable and increase a person’s sus-
ceptibility to convulsive attacks (Martinc et al., 2012).
In other words, free radical production provokes con-
vulsive attacks (Laus et al., 2017).

In this study, pro-oxidant-antioxidant ratio values were
expressed in HK units. This optional unit is calculated
based on the percentage of hydrogen peroxide absorbed
in the standard solution. The Mean+SD of HK in the
FS group was 180.43+£9.28, and in the F group, it was
131.83£17.73. The two groups were significantly dif-
ferent in terms of the other (P<0.001). Therefore, the
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amount of HK in patients in the FS group was signifi-
cantly higher than in patients in the F group, and this
proved that the amount of oxidative stress in patients
with fever and seizures is higher than in patients with
fever but without seizures. The PAB in the FS group was
disturbed compared to the F group.

Compared to previous studies, no similar study was
found that measured and compared the PAB of serum
samples from patients with fever and seizures versus
those with fever without seizures using the PAB test.
However, in other studies, the levels of antioxidants and
the amount of oxidative stress have been measured and
compared in patients with fever and seizures, as well as
in patients with fever, using other methods. Akarsu et
al. measured the levels of erythrocyte arginase, plasma
malondialdehyde (MDA), erythrocyte CAT, cerebro-
spinal fluid MDA, cerebrospinal fluid nitric oxide, and
plasma nitric oxide. Their results indicated that the level
of free radicals was significantly higher in the FS group
than in the control group. Also, the authors showed that
the risk of free radicals in seizures without fever was sig-
nificantly higher than in seizures with fever (Akarsu et
al., 2007). In the study by Gines et al., erythrocyte MDA
and GPx levels were significantly higher. In contrast,
SOD levels were significantly lower, in the group of pa-
tients with fever and seizures. This result, consistent with
our study’s results, showed a direct relationship between
the occurrence of seizures caused by fever and increased
levels of free radicals (Gilines et al., 2009). Increased
MDA levels indicate the loss of fatty acids, leading to
cell membrane damage and cell death. Akarsu et al. in-
vestigated the effects of fever and FSs on the oxidant
status in children finding that the plasma MDA level was
increased in children who had FSs (Akarsu et al., 2007).
Moreover, the enzymes SOD and GPx play protective
roles against free radicals. Gines et al. showed that SOD
levels decreased and GPx levels increased after FSs.
Overproduction of superoxide may occur in fever and
seizures, and decreased levels of SOD may result in re-
duced catalysis of superoxide to oxygen and hydrogen
peroxide. GPx activity may enhance the conversion of
hydrogen peroxide to water as a compensatory mecha-
nism (Giines et al., 2009). Although it is well-known that
seizures cause oxidative stress, the effects of fever and
seizures on oxidative balance remain unclear (Akarsu
et al., 2007). In Iyshwarya et al.’s study, the increase in
the stress marker MDA among children with fever and
seizures and the decrease in serum levels of zinc and
magnesium as antioxidants in this group, indicated that
oxidative stress had increased among those with fever
and seizures (Iyshwarya et al., 2013).

Basic and Clinical

In conjunction with our study, Abu-Handan et al.
showed that oxidative stress is higher in patients with
fever and simple seizures than in healthy individuals,
and that it plays a crucial role in the occurrence of FSs
(Abuhandan et al., 2013).

5. Conclusion

According to our results, the average serum level of
PAB in febrile children with seizures was significantly
higher compared to those without seizures, indicating
that the amount of oxidative stress in patients with fever
and seizures was higher than in the control group. The
PAB in the case group (febrile children with seizures)
had been disturbed compared to the control group (fe-
brile patients without seizures). An increase in oxidative
stress and a decrease in the level of antioxidants in pa-
tients with fever and seizures, compared to those with
fever alone, is a consistent finding in similar studies.
However, we used an alternative laboratory method to
verify this issue, which is highly accurate and reliable.
The results of our study support the hypothesis that if the
serum level of antioxidants is low in a febrile child, the
probability of fever and seizures in this child is higher
than in a similar case with a higher serum antioxidant
level. To prove this hypothesis, more extensive studies
and larger follow-up are needed.
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