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Abstract

Objective: To observe and analyze the influence of carbamazepine-phenobarbital combined treatment
on IL-1β, IL-6, Bcl-2, and Bax expression levels in children with epilepsy.
Method: A total of 94 children with epilepsy in our hospital from January 2015 to September 2016 were
selected and equally divided into an observation group (n=47) and a control group (n=47) through
random number table. Children in the control group were given only carbamazepine tablets, whereas
those in the observation group were additionally administered with phenobarbital, and the therapeutic
effects in the two groups were compared.
Results: The total treatment effective rate of patients in the observation group was significantly higher
than that in the control group (P<0.05); moreover, the frequency of epileptic seizures, epilepsy integrals,
and HAD scores of patients in the observation group after treatment were significantly lower than those
in the control group (P<0.05), but the MoCA score was significantly higher than that in the control
group (P<0.05). Positive expression quantities of IL-1β and Bax proteins in children in the observation
group after treatment were significantly lower than those in the control group (P<0.05), whereas positive
expression quantities of IL-6 and Bcl-2 were significantly higher than those in the control group
(P<0.05).
Conclusion: Carbamazepine-phenobarbital combined treatment can reduce IL-1β and Bax expression
levels but increase IL-6 and Bcl-2 expression levels in children with epilepsy; moreover, it can protect
neurons, relieve neuronal damage, improve anxiety and depression degrees and cognitive function, and
reduce the frequency of epileptic seizures. Moreover, the combined treatment offers significant clinical
effects, as well as promotion and application values.
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Introduction
As a nervous system disease, epilepsy is a syndrome of
transient brain dysfunction characterized by chronic and
recurrent seizures caused by the paradoxical discharge of
cerebral neurons [1]. Epilepsy has a high prevalence rate and
severely influences neurobiology, cognitive function, and
psychological function in pediatric patients and may give rise
to cardiac failure and sudden cardiac arrest [2], seriously
endangering their life. Interleukin-1β (IL-1β) participates in the
pathogenesis of epilepsy, whereas interleukin-6 (IL-6)
influences the occurrence of epilepsy; furthermore, Bax is a
neuronal apoptosis factor and Bcl-2 inhibits neuronal
apoptosis; both play significant roles in epilepsy [3]. In this
study, the influences of carbamazepine-phenobarbital
combined treatment on IL-1β, IL-6, Bcl-2, and Bax
expressions in children with epilepsy were observed and
analyzed to provide reference for clinical treatment.

General Data and Methodology

General data
A total of 94 children with epilepsy in our hospital from
January 2015 to September 2016 were selected. All children
passed the examination and met the diagnostic criteria in
Clinical Practice Guideline: Fascicule for Epilepsy; however,
children with cognitive disorders, mental diseases, serious liver
and kidney dysfunction, drug allergies, and malignant tumors
were excluded. This study obtained permission from the
Medical Ethics Committee in our hospital, and children with
epilepsy and their family members signed informed consent
forms. The random number table method was used to equally
divide children with epilepsy into the observation group (n=47)
and the control group (n=47).

The observation group comprised 24 males and 23 females
with ages 2 to 12 years old (mean: 6.82 ± 1.45 years old), and
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the course of the disease lasted 6 months to 6 years (mean:
2.12 ± 1.56 years). The control group comprised 25 males and
22 females with ages 2 to 11 years old (mean: 6.69 ± 1.77
years old), and the course of the disease lasted 4 months to5
years (mean: 2.23 ± 1.37 years). Comparative differences
between the two groups in general data, such as gender, age,
and course of disease, were assessed for statistical significance,
and the two groups were comparable (P>0.05).

Therapeutic method
Children with epilepsy were orally administered with
carbamazepine tablets for treatment (Shijiazhuang Kanghewei
Pharmaceutical Co., Ltd; No. H13020748; specification: 0.1 g
× 100 tablets/bottle/box). The initial drug dosage was 2 tablets
twice per day and was adjusted to 3 tablets twice per day 1
week after the treatment. The treatment was continuous and
lasted for 8 weeks. Phenobarbital treatment was orally
administered to children in the observation group (Zhangjiakou
Yunfeng Pharmaceutical Factory; No. H13020689;
specification: 30 mg/tablets), with the dosage of 1 tablet thrice
a day. The treatment was continuous and lasted for 8 weeks.

Observational indexes
Clinical effects, anxiety and depression degree, cognitive
function, frequency of epileptic seizure, epilepsy integrals, and
the expression levels of IL-1β, IL-6, Bax, and Bcl-2 of
pediatric patients in the two groups were observed. In reference
to Standards for Epilepsy Diagnosis and Evaluation of
Therapeutic Effects, the clinical effects were divided into
basically controlled, excellent, effective, and ineffective, using
the formula: total treatment effective rate=(basically controlled
+ excellent + effective)/total number of cases × 100%. The
epilepsy integral evaluation contents included disturbance of
consciousness from epilepsy and duration, whereby a higher
score corresponds to a more serious form of epilepsy. HAD
evaluation is used to assess the degree of anxiety and
depression, whereby a higher score corresponds to a more
serious illness. MoCA scale is used to evaluate cognitive
function, whereby a higher score corresponds to better
cognitive function.

Statistical analysis
SPSS 22.0 was used for statistical analysis, “x̅ ± S” was used to
express measurement data and t test was used between groups.
“%” expressed enumeration data and χ2 test was used between
groups, whereby P<0.05 indicates statistical significance in the
comparative differences of data.

Results

Comparison of clinical effects of pediatric patients in
the two groups
Total treatment effective rate of pediatric patients in the
observation group was significantly higher than that in the
control group (P<0.05), as shown in Table 1.

Table 1. Comparison of clinical effects between the two groups.

Group Basically
controlled

Excellent Effective Ineffectiv
e

Total
effective
rate

Observation
group (n=47)

20 (42.55%) 13
(27.66%)

9
(19.15%)

5
(10.64%)

44
(89.36%)

Control group
(n=47)

17 (36.17%) 9
(19.15%)

10
(21.28%)

11
(23.40%)

36
(76.60%)

χ2 5.764

P 0.016

Comparison of epilepsy integrals, seizure frequency,
HAD scores, and MoCA scores between the two
groups before and after treatment
The frequency of epileptic seizure, epilepsy integrals, and
HAD scores of patients in the observation group after
treatment were significantly lower than those in the control
group (P<0.05), whereas MoCA scores of patients in the
observation group were significantly higher than those in the
control group (P<0.05), as shown in Table 2.

Table 2. Comparison of epilepsy integrals, seizure frequency, HAD
Scores, and MoCA scores between the two groups before and after
treatment.

Group Time Epilepsy
integrals

Seizure
frequency/
month

HAD
score

MoCA
score

Observati
on group
(n=47)

Before
treatme
nt

9.77 ±
1.58

5.31 ± 0.48 16.38 ±
3.42

17.38 ±
3.46

After
treatme
nt

4.25 ±
0.72*#

2.27 ± 0.22*# 2.32 ±
0.95*#

26.54 ±
2.21*#

Control
group

(n=47)

Before
treatme
nt

9.82 ±
1.54

5.27 ± 0.46 16.56 ±
3.48

17.45 ±
3.54

After
treatme
nt

6.34 ±
0.83*

3.51 ± 0.25* 5.34 ±
1.04*

21.27 ±
2.15*

Note: *Comparison with before treatment, P<0.05; # comparison with the control
group, P<0.05.

Comparison of IL-1β, IL-6, Bcl-2, and Bax between
the two groups before and after the treatment
Positive expression quantities of IL-1β and Bax proteins in
patients in the observation group were significantly lower than
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those in the control group (P<0.05), whereas positive
expression quantities of IL-6 and Bcl-2 proteins were
significantly higher in the observation group than those in the
control group (P<0.05), as shown in Table 3.

Table 3. Comparison of IL-1β, IL-6, Bcl-2, and Bax expression levels
between the two groups before and after Treatment.

Group Time IL-1β IL-6 Bcl-2 Bax

Observation
group

(n=47)

Before
treatment

227.82 ±
36.45

136.24 ±
15.31

24.77 ±
2.72

38.61 ±
3.55

After
treatment

140.72 ±
16.18*#

217.54 ±
15.71*#

35.78 ±
3.64*#

21.52 ±
1.29*#

Control group

(n=47)

Before
treatment

225.65 ±
35.66

138.72 ±
16.82

24.85 ±
2.76

38.36 ±
3.14

After
treatment

169.67 ±
17.86*

176.651 ±
14.45*

29.97 ±
3.14*

26.49 ±
1.62*

Note: *means comparison with that before treatment, P<0.05; #means
comparison with the control group, P<0.05.

Discussion
Epilepsy is difficult to prevent because of its complicated
etiology and pathogenesis. Currently, about 70% children with
epilepsy have an unknown etiology; thus, prevention could not
be realized [4]. A considerable number of epileptic symptoms
are difficult to prevent amidst clear causes, such as brain tumor
and arteriovenous malformation. Moreover, epilepsy is the
product of the comprehensive effects of multiple factors,
including seizure frequency, nervous system disease, and other
inducing factors, which aggravate the difficulty of prevention
[5,6]. Long-term oral administration of sedative drugs results
in malnutrition of children with epilepsy, and those under more
serious conditions could suffer from disorders in electrolyte
metabolism. The pathogenesis of epilepsy is currently still
unclear; however, it is closely related to immune regulation [7].
As the key link in the immune regulation system, immune cell
cytokines regulate neurogliocytes and neuronal functions in the
human body and play a significant role during the pathogenesis
of epilepsy.

As a proinflammatory cytokine, IL-1β induces
immunocompetent cells to generate an inflammatory medium
that participates in epileptic attacks; moreover, its
overexpression is related to cerebral hippocampal damage and
sclerosis [8]. IL-6, a new regulatory factor, facilitates the
proliferation and differentiation of B cells, promotes astrocytes
to generate nerve growth factors, inhibits the release of
glutamic acids, and protects nerve cells. Cell apoptosis is the
main feature of neuronal loss after epilepsy and causes
epileptic seizures. Bax is a neuronal apoptosis factor that
induces cell apoptosis, whereas Bcl-2 is factor that inhibits
neuronal apoptosis; both are related to epileptic attacks [9].
Currently, clinical treatment still centers on the use of
antiepileptic drugs. As an important drug for treating epilepsy,
phenobarbital reduces the excitation of glutamic acids,
strengthens the inhibitory effect of γ-aminobutyric acid
(GABA), inhibits monosynaptic and polysynaptic

transmissions of the central nervous system, and inhibits high-
frequency discharge of the focus, thereby preventing it from
ambient diffusion in order to reach the anti-epilepsy goal [10].
On the other hand, carbamazepine is one of the commonly
used psychotomimetic drugs and reduces the release of
glutamic acids, inhibits excessively excited nerve cells, and
reduces synaptic signals to control epilepsy. In this study, the
total treatment effective rate in the observation group was
significantly higher than that in the control group (P<0.05).
The frequency of epileptic seizure, epilepsy integrals, and
HAD scores in the observation group were significantly lower
than those in the control group (P<0.05), whereas MoCA
scores were significantly higher in the observation group than
in the control group (P<0.05). The positive expression
quantities of IL-1β and Bax proteins in the observation group
after treatment were significantly lower than those in the
control group (P<0.05), whereas positive expression quantities
of IL-6 and Bcl-2 were significantly higher than those in the
control group (P<0.05). This study showed that
carbamazepine-phenobarbital combined treatment can
significantly reduce IL-1β and Bax expression levels but
increase IL-6 and Bcl-2 expression levels, inhibit nerve cell
apoptosis, and inhibit the release of glutamic acids; moreover,
the combination protects nerve cells and nerves.

Conclusion
In conclusion, carbamazepine-phenobarbital combined
treatment can protect the nerve cells of children with epilepsy,
relieve the damage of nerve cells, reduce their anxiety and
depression, improve their cognitive function, and reduce
epileptic seizure frequency. These significant clinical effects
offer promotion and application value.
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