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Serum Leptin levels in newly diagnosed Epileptic Patients

Abstract

Objective: To compare leptin levels in newly-diagnosed treatment-naive epileptic patients and healthy controls.
Method: This case-control study was conducted from January 10 to September 15, 2022, at the Dow University of
Health Sciences, Karachi, and comprised newly-diagnosed epileptic patients age 12-35years who had no
comorbidity. The subjects were enrolled from the Neurology out-patient department of Civil Hospital, Karachi.
Healthy individuals matched for age, gender and body mass index were also enrolled as controls. Blood samples
were collected between 8am and 10am for the evaluation of serum leptin levels using enzyme-linked
immunosorbent assay. Data was analysed using SPSS 26.

Results: Of the 100 subjects, 64(64%) were males and 36(36%) were females. There were 50(50%) cases with mean
age 19.34+5.65 years, and 50(50%) controls with mean age 19.76+5.67 (p=0.614). 100% of 50 individuals in control
group did not have any family history of epilepsy,while 18% of cases (9) reported a positive family history. Mean
leptin level in cases was 31.03+19.37 compared to 5.25+4.03 in the controls (p<0.05).

Conclusion: Serum leptin levels were elevated in newly-diagnosed epileptic patients compared to healthy controls.
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Introduction

Chronic, treatable, non-communicable epilepsy is
characterised by recurrent episodes of strong, jerky
convulsions that can last from a few seconds to several
minutes. It affects people of all ages and genders, and
causes behavioural, social, health and economic
problems for the patients and their families!. Epilepsy
affects people all over the world. Incidence rates range
from 49 per 100,000 per year in high-income countries
(HICs) to 139 per 100,000 per year in low-income
countries (LICs), affecting about 70 million people
worldwide. In developing nations, people with epilepsy
encounter the most significant obstacles to receiving
high-quality healthcare. Globally, there persists a problem
of seizures being inadequately acknowledged, resulting
in delays in diagnosis and treatment. This challenge arises
from issues related to stigma, public awareness,
fundamental healthcare access, and the education of
healthcare professionals. In various geographical areas,
individuals may encounter obstacles, such as language,

TInstitute of Biomedical Science, Dow University of Health Sciences,
23Department of Biochemistry, Dow International Medical College, Dow
University of Health Sciences, “Department of Neurology, Dow International
Medical College, Dow University of Health Sciences, SDepartment of Public
Health, Dow University of Health Sciences, ®Karachi Medical and Dental
College, Karachi Pakistan.

Correspondence: Zeba Haque. Email: z.haque@duhs.edu.pk

ORCID ID: 0000-0001-6915-5113

J Pak Med Assoc (Suppl. 2)

economic constraints, and technological limitations,
impeding the prompt identification and management of
seizures. Even after diagnosis, individuals with epilepsy
frequently encounter shortcomings in achieving optimal
seizure management through the utilisation of anti-
seizure medications2. Epilepsy affects more than 2.2
million people in Pakistan, with a prevalence rate of
0.98%3. It constitutes 1% of the overall global health
burden4. The International League Against Epilepsy (ILAE)
revised the definition of epilepsy, which now comprises
any of the following conditions; at least 2 unprovoked
seizures occurring >24 hours apart, one unprovoked
seizure with a relevant abnormal
electroencephalographic (EEG) pattern or brain scan
suggesting a high probability of a second seizure, and
diagnosis of an epilepsy syndrome. Four types of epilepsy
are recognized; focal, generalised, combined focal-
generalised, and unknown!. Although several underlying
disease mechanisms can cause epilepsy, the cause is still
unknown in 50% of cases worldwide. Epilepsy is not a
contagious condition?.

Neurotrophic factors, such as leptin, are chemical
mediators that help in the survival of neurons, called
neurogenesis and neuroprotection®. Due to its close
relationship with the control of neuronal excitability in
numerous brain regions, it has been proposed that leptin
has a shielding effect in epilepsy for excessive neuron
stimulation. Leptin is a polypeptide hormone, containing
167 amino acids, and is produced by adipose tissue,

Open Access



S-30

pituitary gland, skeletal muscle, gastrointestinal tract (GIT)
and placenta®. Its receptors are distributed throughout
the brain including hypothalamus and mesolimbic areas.
The hypothalamus uses leptin to regulate both energy
intake and expenditure. Leptin frequently penetrates the
choroid plexus of the brain tissue, and is associated with
both convulsant and anticonvulsant properties in the
hippocampus. It appears to act as a neurotrophic factor
that promotes the growth of nervous tissue’. Leptin,
having anticonvulsive effects, may have a protected role
against exaggerated excitability during epilepsy, therfore
current study was planned to compare leptin levels in
newly-diagnosed epileptic patients and healthy controls.

Patients and methods

The case-control study was conducted from January 10 to
September 15, 2022, at the Dow University of Health
Sciences (DUHS), Karachi, and comprised newly-
diagnosed epileptic patients of age 12-35years who had
no comorbidity. The subjects were enrolled using
nonprobability purposive sampling technique from the
Neurology out-patient department at DUHS and
RuthPfau Civil Hospital, Karachi (CHK). Healthy individuals
matched for age, gender and body mass index (BMI) were
also enrolled as controls. After approval from the
institutional ethics review boards, the sample size was
calculated using the finite population correction factor.8

Blood samples were collected between 8am and 10am for
the evaluation of serum leptin levels using enzyme-
linked immunosorbent assay (ELISA) kit.

Data was analysed on SPSS 26. and nonprobability
purposive sampling technique was used.The
demographic variable,age was described by mean +-5d
values,gender ,family history and seizure history by
frequency and percentages.The normal distribution of
continuous variable (age) was checked using the
shaipro-wilktest (p-value,0.05). Maa-Whitney U-test was
applied to asses the difference between age and study
groups and Chi square/Fisher's Exact test was
performed to assess the association between
categorical variables and study groups.P-value P<0.05
was considered significant.

Results

Of the 100 subjects, 64(64%) were males and 36(36%)
were females. There were 50(50%) cases with mean age
19.3445.65 years, and 50(50%) controls with mean age
19.76+5.67 (p=0.614). 100% of 50 individuals in control
group didnot have any family history of epilepsy,while
18% of cases (9) reported a positive family history. Seizure
type, duration and pattern of the cases were noted in
detail (Table 2). Mean leptin level in cases was
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Table-1: Baseline characteristics (n=100).

Variables Cases n (%) Controls n (%) p-value
Mean Ageinyears  19.34 +5.65 19.76 = 5.67 0.614*
Gender
Male 32(64.0) 32(64.0) 1.000
Female 18 (36.0) 18 (36.0)
Family history
Yes 9(18.0) 0(0.0) <0.05
No 41(82.0) 50(100.0)
*p-value calculated using Mann Whitney test.
p-value calculated using chi-square/Fisher's exact test.
Table-2: Seizure history among Epileptic patients (n=50).
Variables n %
Seizure frequency since incidence (1 year)
1 time seizure 2 4.0
2-time seizure 43 86.0
3-time seizure 5 10.0
Seizure Duration
Up to 30 seconds 19 38.0
Up to 60 seconds 27 54.0
Up to 120 seconds 4 8.0
Seizure Type
Myoclonic 4 8.0
Tonic Colonic 46 92.0
Recent Seizure
Same day 16 320
One week 27 54.0
One month 7 14.0
p-value <0.001
W Cases
W Controls

i

Mean Serum Leptin level (ng/ml)
Figure: Leptin levels between cases and controls.

31.03£19.37 compared to 5.25+4.03 in the controls
(p<0.05) (Figure).

Discussion

Leptin, a hormone originating from adipose tissue, holds
a pivotal role in the regulation of energy balance and
metabolism. Differences in leptin levels have been
discerned across a spectrum of diseases, spanning
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metabolic disorders, such as obesity, and neurological
disorders, such as Alzheimer's disease (AD) and
Parkinson's disease (PD), major depressive disorder
(MDD), panic disorders and epilepsy. Leptin has been
identified as a neuroprotective agent®. The present study
reported serum leptin levels of adolescent (12-19) and
young adults (19-35) adults who were newly-diagnosed
and treatment-naive epileptic patients, and compared
the levels with those of healthy individuals. To our
knowledge, the current study is the first of its kind.

Family history of epilepsy was found to be a significant
factor in epileptic patients (p<0.05) compared to controls.
Other studies have also reported similar findings1011,

In the current study, generalised epilepsy cases were
more common in men (64%) than in women (36%),
indicating male gender to be prone to developing
generalised tonic-clonic seizures compared to females.
The finding is supported by other studies.!!- 12 Moreover,
a review article reported that in majority of low- and
middle-income countries (LMICs) the most commonly
documented seizure types were generalised tonic-clonic
seizures!3, which was in agreement with the present
findings (92%).

On the global scale, epilepsy is the 5th most prevalent
neurological disorder, following stroke, migraine,
dementia and meningitis*. Epileptogenesis refers to the
exaggerated transformation of a typically functioning
brain, resulting in the onset of epilepsy!4. This process
induces molecular modifications in the hippocampus,
including changes in neurogenesis and heightened levels
of neurotrophic factors and proteins.!4 Leptin is a
neurotropic factor, and it contributes to the growth,
maturation and viability of neurons within the brain.
Leptin receptors are expressed in widespread regions of
the brain, such as the hippocampus, hypothalamus and
cortex!5,  Within these areas, leptin stimulates
neurogenesis, generates new neurons, and improves
neuronal longevity. Additionally, leptin exerts influence
on synaptic plasticity, impacting the dynamic
strengthening or weakening of synapses over time,
consequently influencing learning and memory
functions!e.

In the current study, serum leptin levels were increased in
the newly-diagnosed epileptic patients, and these were
significantly elevated compared to healthy individuals
(Figure). It is interesting to speculate that the increase in
leptin levels were in response to a protective mechanism
for the neurons during vigorous epileptic seizures.

The present research provides an insight into the
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connection between leptin levels and epilepsy, and the
consequences of elevated leptin levels in epilepsy
remains a matter of focus, requiring further exploration. A
few in vivo studies have indicated that elevated levels of
leptin could be linked to improved management of
seizures in rodents with epilepsy!’.

The mechanisms underlying the elevated leptin levels in
epilepsy are not fully understood. One possible
explanation is that seizures themselves can induce
changes in leptin production. It has been observed that
seizures can lead to alterations in glucose metabolism
and insulin resistance!$, which can, in turn, affect leptin
secretion. Additionally, inflammation and oxidative stress,
which are commonly observed in epilepsy, may
contribute to the dysregulation of leptin production and
signalling. Epilepsy has been reported to be frequently
correlated with metabolic aberrations, like obesity and
metabolic syndromel®. Moreover, these conditions are
closely connected to leptin, and elevated levels of leptin
could signal potential underlying metabolic irregularities.
These accompanying health issues can have adverse
effects on overall wellbeing, and might influence the
treatment of epilepsy.

Furthermore, the increased leptin levels found in the
present study might be due to leptin resistance. Leptin
resistance is a complex metabolic problem that has
attracted increasing attention in recent times. Central
leptin resistance relates to various neurological problems,
such as AD and PD20, A case-control study reported that
epileptic patients in the sodium valproate group
exhibited a significant increase in serum leptin levels2!.
Sodium valproate is a widely utilised broad-spectrum
antiepileptic medication.

Increases in leptin levels in epilepsy could be due to
various underlying biochemical processes that need to be
further explored. It is tempting to deduce that
modulating leptin levels may affect the seizure outcomes
in treatment-naive cases of epilepsy.

Conclusion

Serum leptin levels were found to be significantly
elevated in newly-diagnosed epileptic patients compared
to healthy controls. This increase in leptin levels could be
due to leptin resistance and measures need to be taken
to address leptin resistance to get the anticonvulsant
activity of Leptin in epileptic patients.
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