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Abstract

Background: Epilepsy, characterized by sudden, abnormal, and uncontrolled neuronal activity in the central ner-
vous system, is a chronic neurological disorder. Vitamin B12 derivatives act as complex organometallic helpers
for a select group of enzymes. This vitamin affects many cellular functions in the central and peripheral nervous
system. This study aimed to explore how Vitamin B12 impacts penicillin-induced epileptic seizure activity in
anesthetized rats through electrocorticography (ECoG).

Materials and Methods: For this study, 35 male Wistar rats were utilized and divided into five groups, each con-
sisting of 7 rats. The groups were as follows: Control +Penicillin; rats received 2.5 pL of 500 IU penicillin intracra-
nially (i.c.) along with 1 ml saline solution intraperitoneally (i.p.), 1 mg/kg Vit B12 +Penicillin; rats were adminis-
tered 1 mg/kg of Vitamin B12 intraperitoneally (i.p.) along with penicillin, 2 mg/kg Vit B12 +Penicillin; rats were
given 2 mg/kg of Vitamin B12 i.p. along with Penicillin, Sodium Valproate (VPA) +Penicillin; rats received 500
mg/kg of sodium valproate i.p. along with penicillin, and 2 mg/kg Vit B12 + VPA +Penicillin; rats were administe-
red 2 mg/kg of Vitamin B12 i.p. and 500 mg/kg of sodium valproate i.p. following 30 minutes after penicillin. After
the administration, ECoG recordings were taken from rats placed in the stereotaxic device (for 180 minutes).
Results: The immediate application of the Vit B12 (1 mg/kg and 2 mg/kg), VPA, and VPA plus Vit B12 2 mg/kg
resulted in a notable reduction in the spike-wave frequency of penicillin-induced epileptic seizure activit in the
rats (p<0.05). Moreover, following penicillin microinjection, the mean spike amplitudes of Vit B12 (1 mg/kg and
2 mg/kg), VPA, and VPA plus Vit B12 2 mg/kg groups were lower than those of the penicillin group (p<0.05).
Conclusions: These results imply that administering Vitamin B12 acutely demonstrates anticonvulsant effects on
penicillin-induced focal onset epileptic activity. The study further proposes that vitamin B12 therapy may possess
anti-epileptogenic potential.
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Amag: Merkezi sinir sisteminde ani, anormal ve kontrolsliz néronal aktivite ile karakterize edilen epilepsi, kronik
norolojik bir hastaliktir. B12 vitamini tiirevleri, belirli bir grup enzim igin karmasik organometalik yardimcilar ola-
rak gorev yapar. Bu vitamin merkezi ve periferik sinir sistemindeki birgok hiicresel fonksiyonu etkiler. Bu galisma,
B12 Vitamininin anestezi altindaki siganlarda penisilin kaynakli epileptik benzeri aktiviteyi elektrokortikografi
(ECoG) yoluyla nasil etkiledigini aragtirmayi amagladi.

Materyal ve Metod: Bu ¢alisma igin 35 adet erkek Wistar sicani kullanildi ve her biri 7 sigandan olusan bes gruba
ayrildi. Gruplar su sekildeydi: Kontrol +Penisilin; siganlara intrakraniyal (i.c.) olarak 2.5 pL 500 IU penisilin ve int-
raperitoneal (i.p.) olarak 1 ml salin soliisyonu verildi, 1 mg/kg Vit B12 +Penisilin; siganlara intraperitoneal (i.p.)
olarak 1 mg/kg Vitamin B12 ve penisilin verildi, 2 mg/kg Vit B12 +Penisilin; sigcanlara intraperitoneal (i.p.) olarak
2 mg/kg Vitamin B12 ve penisilin verildi, Sodyum Valproat (VPA) +Penisilin; siganlara intraperitoneal (i.p.) olarak
500 mg/kg sodyum valproat ve penisilin verildi, ve 2 mg/kg Vit B12 + VPA +Penisilin; siganlara 2 mg/kg Vitamin
B12 i.p. ve 500 mg/kg sodyum valproat i.p. ve penisilin verildi, ilaglar penisilinden 30 dakika sonra uyguland.
Uygulama sonrasinda stereotaksik cihaza yerlestirilen siganlardan (180 dakika stireyle) ECoG kayitlari alindi.
Bulgular: Vit B12 (1 mg/kg ve 2 mg/kg), VPA ve VPA arti Vit B12 2 mg/kg'in uygulanmasi, siganlarda penisilin
kaynakl epileptiform aktivitenin spike dalga frekansinda dikkate deger bir azalma meydana getirdi (p <0,05). Ay-
rica penisilin mikroenjeksiyonunu takiben Vit B12 (1 mg/kg ve 2 mg/kg), VPA ve VPA arti Vit B12 2 mg/kg grupla-
rinin ortalama spike amplittdleri penisilin grubuna goére daha diistikti (p<0,05).

Sonug: Bu sonuglar, B12 Vitamininin akut olarak uygulamasinin penisilin kaynakl fokal baslangigh epileptik akti-
vite Uzerinde antikonviilsan etkiler gosterdigine isaret etmektedir. Calisma ayrica B12 vitamini tedavisinin anti-
epileptojenik potansiyele sahip olabilecegini 6ne siruyor.
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Introduction

Epilepsy is characterized by persistent and uncontrolled re-
curring seizure activity in the brain, defining it as a chronic
neurological condition (1). Epilepsy impacts approximately
1% of the global population (2). Even though many antiepi-
leptic drugs are used, they cannot prevent seizures in 20-30%
of patients (3). Roughly 33% of individuals newly diagnosed
with epilepsy might experience a form of the condition that
proves unresponsive to standard antiepileptic medications,
posing significant challenges in treatment (4). Epileptic sei-
zures originate from abnormal synchronized electrical acti-
vity among neurons. Seizures arise from an imbalance in the
synaptic transmission within brain tissue, where there's a
disruption in the equilibrium between excitatory and inhibi-
tory signals (5). Findings from studies conducted on experi-
mental epilepsy models suggest that cellular damage occur-
ring through apoptosis, neuroinflammation, oxidative stress
and autophagy causes epilepsy. Nevertheless, the precise ca-
use of epilepsy remains incompletely understood (6). More-
over, numerous epilepsy patients experience cognitive and
psychiatric issues, including cognitive deterioration often ac-
companied by anxiety and depression (7). Epileptogenesis
refers to a gradual sequence of molecular and cellular pro-
cesses that lead to the onset of epilepsy in an otherwise he-
althy brain. Developing therapies and medications aimed at
halting or reducing the progression of epilepsy could greatly
enhance the quality of life for those impacted by the condi-
tion.

Vitamin B12, also known as cobalamin due to its cobalt-con-
taining molecules, exhibits diverse properties including anti-
nociception and neuroprotection (8). Vitamin B12 plays an
important role in the first myelination of the central nervous
system and the cellular metabolism of biomolecules. Additi-
onally, it contributes to immune mechanisms within the
body (9). Research indicates that vitamin B12 has the poten-
tial to promote neurite outgrowth and provide protection to
cortical neurons and retinal cell cultures from glutamate
excitotoxicity (10). Furthermore, studies have revealed that
injection of vitamin B12 diminishes of epileptic seizures in
the penicillin-induced in rats (11). Lee et al. demonstrated
that this vitamin can prevent epileptogenesis by reducing ne-
uroinflammation and oxidative damage (12). Sodium valpro-
ate (VPA) is a commonly prescribed antiepileptic medication
utilized by numerous individuals to manage seizures in cases
of idiopathic generalized epilepsy. Previous research has sug-
gested that valproic acid (VPA) exhibits superior efficacy in
controlling seizures associated with idiopathic generalized
epilepsy (IGE) compared to newer antiepileptic drugs (AEDs)
such as lamotrigine or topiramate (13). Additionally, there is
evidence suggesting that the therapeutic mechanism of valp-
roic acid (VPA) in epilepsy treatment is rooted in its interac-
tion with neurotransmitters such as gamma-aminobutyric
acid (GABA), receptor sites, and ion channels (14).

Despite the growing evidence supporting the neuroprotec-
tive properties of vitamin B12, its impact on antiepileptic ef
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fects has not been conclusively proven. This study was con-
ducted to investigate the effect of vitamin B12 on penicillin-
induced seizures. Acknowledging the importance of explo-
ring innovative strategies in epilepsy management, our study
was designed to examine the potential impact of systemic
administration of vitamin B12, either independently or in
conjunction with VPA, on epileptogenesis. Our objective is to
assess the effects of vitamin B12 on penicillin-induced epi-
leptic seizure activity in rats, utilizing electrocorticography
(ECoG) as the primary investigative method.

Materials and Methods

Animals

This study utilized 35 adult male Wistar albino rats, aged
between 4 and 5 months, with weights ranging from 200 to
250 grams. The rats were sourced from the Tokat Gazios-
manpasa University Animal Laboratory in Tokat Gaziosman-
pasa, Turkey. They were housed under standard conditions,
including a 12:12-hour light-dark cycle (lights on from 07:00
to 19:00), maintained at a controlled temperature of 23 +
2°C, and a humidity level of 35-60%. The rats had access to
standard laboratory chow and tap water ad libitum. Experi-
ments were conducted between 9:00 a.m. and 4:00 p.m., ad-
hering to the guidelines established by the Tokat Gaziosman-
pasa Universty Ethics Committee to ensure the ethical treat-
ment of rats (Registry Number: 2020 HADYEK-31).

Chemicals

Penicillin and vitamin B12 were purchased from Sigma-Ald-
rich Co., St Louis, MO, USA. Sodium valproate was purchased
from Sanofi, France. Vitamin B12 and Penicillin were admi-
nistration after dissolving in physiological saline. All chemical
were delivered via intraperitoneal, with applied occurring 30
minutes following penicillin injection.

Experimental procedure

The animals were randomly divided into five groups, each
containing seven animals, as outlined below:

Control +Penicillin: Penicillin (500 IU, 2.5 pl, i.c.) plus saline
solution 1 ml intraperitoneally (i.p.) (15).

1 mg/kg Vit B12 +Penicillin: Vitamin B12 (1 mg/kg, i.p.) plus
penicillin (500 IU, 2.5 yl, i.c.) (16).

2 mg/kg Vit B12 +Penicillin: Vitamin B12 (2 mg/kg, i.p.) plus
penicillin (500 U, 2.5 yl, i.c.) (17).

VPA +Penicillin: Sodium valproate (500 mg/kg i.p.) plus peni-
cillin (500 1U, 2.5 ul, i.c.) (15).

2 mg/kg Vit B12 + VPA +Penicillin: Vitamin B12 (2 mg/kg, i.p.)
plus sodium valproate (500 mg/kg i.p.) plus penicillin (500 IU,
2.5 ul,i.c.).

In our study, there was no negative control group in which
penicillin was not administered and saline alone was admi-
nistered. Because only the basic basal activity can be recor-
ded in the recordings obtained from these rats and no spike
activity will occur, frequency or amplitude analysis cannot be
performed in the negative control group.
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Surgical procedure

Following anesthesia with 1.25 g/kg urethane (Sigma-Ald-
rich, USA), the rats were positioned in the stereotaxic appa-
ratus and securely immobilized (Harvard Stereotaxic Instru-
ment). After this, an approximately 3 cm long incision (along
the rostrocaudal plane) was made. Then, the soft tissue co-
vering the left somatomotor cortex was removed, and the
skull bone was delicately thinned using a rotary tool. Elect-
rophysiological recordings were conducted using two
Ag/AgCl ball electrodes, while one Ag/AgCl clamp electrode
served for grounding. A positive electrode was placed
bregma (1 mm anterior) and sagittal suture (2 mm lateral).
The negative electrode was positioned bregma (5 mm poste-
rior) and sagittal suture (2 mm lateral). A ground electrode
was affixed to the right ear. The body temperature of the rats
was maintained at 37°C throughout the experiment using a
homeothermic blanket connected to a rectal probe (Harvard
Instrument, USA).

The activity was recorded using electrodes connected to the
MP 150-CE interface (Biopac Systems, USA), which was later
upgraded to the MP 150 EEG-100C (Biopac Systems, USA),
and then transferred to the data recorder. The analogue
blips recorded from the brain cortex were digitized via a MP
150 system. Later signals transferred the laptop computer.
Activities in the brain was visualized using (AcgKnowledge
3.9.1 software, Biopac Systems; USA). Following the registra-
tion period, the epileptic seizure activity recordings were
evaluated (18).

Induction of epileptic seizure activity

First-group rats were given penicillin (2.5 pL, i.c.) and saline
solution (1 ml, i.p.). After 30 minutes of penicillin (2.5 pL, i.c.),
the second and third groups were given 1 and 2 mg/kg of vi-
tamin B12, respectively, i.p. The fourth group was given so-
dium valproate (500 mg/kg, i.p.) after 30 minutes of penicil-
lin (500 IU, 2.5 pL, i.c.). 30 minutes after penicillin (500 IU,
2.5 pL, i.c.) administration, vitamin B12 2 mg/kg, i.p. was gi-
ven from the right, and sodium valproate 500 mg/kg, i.p. was
given on the left to the 5th group (15).

Electrophysiological processes

The experimental protocols were executed within the Physi-
ology Laboratory of Tokat Gaziosmanpasa University's Fa-
culty of Medicine. Recording of epileptic seizure activity, ini-
tiated following the administration of penicillin, commenced
after a two-minute interval. ECoG activity was monitored for
a duration of 180 minutes. The epileptic seizure activity re-
ached a stable state after the 20th and 30th minutes fol-
lowing the injection of penicillin. The average spike and amp-
litude values recorded between the 20th and 30th minutes
following the penicillin injection were regarded as the base-
line values for the 1st minute. After the initial 30 minutes,
the averages of spike amplitudes and frequency for 1-min in-
tervals were computed at 10-min intervals. The 180-minute
recording was segmented into 10-minute intervals. The spike
count and the average spike count per minute were deter-
mined by tallying the peak-to-peak amplitudes.

Vitamin B12 Reduces Epileptic Seizures in Rats

Statistical analysis

Statistical analysis was performed using the 1-minute values
collected at 10-minute intervals. SPSS (Statistical Package for
the Social Sciences) 26.0 software for Windows was emplo-
yed for this analysis. The differences between groups were
examined using the Kruskal-Wallis test. Groups with statisti-
cally significant differences and homogeneous subgroups
were analyzed using the multiple comparison method. A p-
value less than 0.05 was considered statistically significant.
The data were presented as mean = SEM.

Results

The PowerlLab system (PowerLab/8 SP ADInstruments, Aust-
ralia) was used to record ECoG throughout the experiment,
following the placement of electrodes. At the onset, a 10-mi-
nute baseline activity was recorded, followed by a 120-mi-
nute ECoG recording session. The data were digitized using
PowerlLab Chart v.7.0 software. ECoG recordings from each
animal were segmented into 10-minute intervals. The data
obtained were analyzed in terms of the frequency of the
spike—wave and spike-wave amplitude.

Spike frequency

Following the penicillin microinjection in the acute penicillin
epilepsy model, the average spike frequency recorded was
96.83 + 6.92 spikes per minute. The mean spike frequency of
the Vit B12 (1 mg/kg and 2 mg/kg) and sodium valproate plus
Vit B12 2 mg/kg groups after penicillin injection significantly
reduced over 180 minutes (p<0.05) (Figure 1A). The average
spike frequency of epileptic seizure activity in penicillin plus
1 with 2 mg/kg Vit B12 groups were 72.62 + 5.73 and 72.21
+ 6.36 spike/min, respectively. In addition, the average spike
frequency of epileptic seizure activity in penicillin plus VPA
and penicillin plus 2 mg/kg Vit B12 +VPA groups were 61.45
+ 4.75 and 63.86 + 5.58 spike/min, respectively. The mean
spike frequency of epileptic seizure activity in penicillin plus
2 mg/kg Vit B12 +VPA were higher than those in the penicillin
plus VPA group, but this increase was not significant (p>
0.05) (Figure 1A).

The mean spike frequency values and the percentage change
in spike frequency according to the groups for 180 minutes
were illustrated in Figure 2 (A-B). The first spike frequency
value of the VPA and 2 mg/kg Vit B12 groups after penicillin
microinjection was higher than the first spike frequency va-
lue of the control +penicillin group. The 10th-minute frequ-
ency value of the all groups was lower than the 10th-min
spike frequency mean value of the penicillin group. After the
10th min, the spike frequency value of the penicillin-admi-
nistered VPA group started to decrease significantly
(p<0.05). Additively, the spike frequency mean value of so-
dium valproate plus Vit B12 2 mg/kg administered following
the microinjection of penicillin decreased compared to the
penicillin group (p<0.05) (Figure 2A). After penicillin microin-
jection, the 110th-minute spike frequency value of the peni-
cillin plus VPA plus Vit B12 2 mg/kg treatment group was
lower than the same-minute value of the penicillin-applied
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VPA group (p>0.05). At the same time, the spike frequency
value of the all groups decreased the following 140th-minute
compared to the penicillin group following penicillin microin-
jection. The spike frequency mean value of the Vit B12 1 and
2 mg/kg groups decreased significantly following 150th-mi-
nute after penicillin microinjection (p<0.05).

The spike frequency mean values of the penicillin group at all
minutes were not significantly different from the first spike
frequency value in the penicillin plus Vit B12 1 and 2 mg/kg
groups. But, those significantly decreased compared to the
first spike every 10 minutes for 180 minutes. In the VPA app-
lied group after penicillin microinjection, the frequencies of
the all-minute spike decreased compared to the baseline.
Moreover the frequency of spikes significantly decreased af-
ter 60th minutes.
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Figure 1. The spike-wave frequency (spike/min) and amplitude (uV) mean
values of groups of EcoG activity. A: The spike frequency (spike/min) ave-
rage values. B: The spike amplitude (1V) mean values. The vertical bars rep-
resent the mean + SEM. *p<0.05 compared to the Control +Penicillin group.
#p< 0.05 compared to the VPA +Penicillin group.

A comparison of the mean percentage spike change values
of the groups is shown in Figure 2B. In the groups of VPA, Vit
B12 (1 mg/kg and 2 mg/kg), and VPA plus Vit B12 2 mg/kg
administered following the microinjection of penicillin, the
percentage change in all spikes during 180 minutes was sig-
nificantly found to be lower than in the penicillin group
(p<0.05). However, there was no significant percentage

Vitamin B12 Reduces Epileptic Seizures in Rats

change in spike frequency during 180 minutes in the penicil-
lin group (99.64+5.58 spike/min), the 1 and 2 mg/kg Vit B12
groups after penicillin microinjection displayed a significant
decrease in percentage spike frequency of approximately
40% and 38%, respectively in comparison with their baseline
(60.14+7.34 spike/min, 62.65+9.83 spike/min, respectively).
Furthermore, the percentage spike frequency change in the
penicillin-applied VPA groups group is almost 46% compared
to baseline (54.48+12.60 spike/min). After penicillin microin-
jection, the percentage spike frequency of group VPA plus Vit
B12 2 mg/kg declined by about 42% in comparison with the
baseline (58.34+11.23 spike/min).

Spike amplitude

The mean spike amplitude levels of the groups are shown (Fi-
gure 1B). The mean spike amplitude value for the penicillin
group was significantly elevated in comparison to the other
groups (p<0.05). Following penicillin microinjection, the
mean spike amplitudes of Vit B12 (1 mg/kg and 2 mg/kg),
VPA, and VPA plus Vit B12 2 mg/kg groups were significantly
decreased compared to the penicillin group (p<0.001; 0.065
+0.01 pVv, 0.064 £ 0.01 pV, 0.059 + 0.01 pv, 0.047+ 0.01 v,
respectively). Moreover, the penicillin-applied VPA plus
2mg/kg Vit B12 group mean spike amplitudes were lower
than those of the penicillin plus VPA group (p<0.05;
0.04740,01 pV) (Figure 1B).

The mean spike amplitude values and the percentage change
in spike frequency according to the groups for 180 minutes
were illustrated in Figure 3 (A-B). After penicillin microinjec-
tion, the mean amplitude values of the Vit B12 (1 mg/kg and
2 mg/kg), VPA, and VPA plus Vit B12 2 mg/kg groups for 180
minutes for 10 minutes each were lower than the mean amp-
litude value of the penicillin group (p<0.05). Furthermore,
the spike amplitude mean of the penicillin plus VPA plus 2
mg/kg Vit B12 group was lower than the spike amplitudes of
the penicillin-administered VPA group over 180 minutes
(p<0.05) (Figure 3A). During the entire 180-minute duration,
the spike amplitude values in the penicillin group showed a
notable decrease in comparison to its initial spike amplitude
values (p<0.05). In the all groups the 10th-minute amplitude
value decreased significantly compared to the first ampli-
tude value (p<0.05). The decrease in the penicillin-applied
VPA plus 2mg/kg Vit B12 group spike amplitude values after
the 150th minute was statistically significant compared toits
spike initial amplitude value of the group penicillin adminis-
tered VPA (p<0.05) (Figure 3A).

The percent change in amplitude values of the groups over a
period of 180 minutes was assessed according to time (Fi-
gure 3B). The penicillin group had a 52% change in mean
amplitude value at the end of 180 minutes compared to its
baseline value (48.474+8.52 pV). In addition, the 1 and 2
mg/kg Vit B12 groups after penicillin microinjection displa-
yed a decrease in percentage spike amplitude change of app-
roximately 46% and 47%, respectively, in comparison with
their baseline 54.02+8.12 pV, 53.93+9.26 uV. The percentage
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amplitude change in the penicillin-applied VPA group is app-
roximately 31% compared to its baseline value (42.86+10.15
KV). After penicillin microinjection, the percentage spike

—+— Control +Penicillin

—m— VPA +Penicillin

—=— 1 mg/kg Vit B12 +Penicillin
2 mg/kg Vit B12 + VPA +Penicillin
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amplitude of group VPA plus Vit B12 2 mg/kg declined by
about 72% in comparison with the baseline (28.26+£10.28

uv).
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Figure 2. The spike frequency (spike/min) mean values and spike-wave frequency percentage change the graph of groups. A: The
values of spike-wave frequency (spike/min) of groups obtained from EcoG recording after penicillin injection. *p<0.05 compared to
the control +penicillin group. B: The spike percent change graph of groups.

—&— Control +Penicillin

—=— 1 mg/kg Vit B12 +Penicillin

—a— 2 mg/kg Vit B12 +Penicillin

A
—&— VPA +Penicillin 2 mg/kg Vit B12 + VPA +Penicillin
0.20 =
30.15- = {‘\\{.
o 3
= T ; 3
= 0104 = + "%_"} ¢ L - + +
= 0. - ~
E _*f — =gl £F =% % *% - e _{_"’ . —y
: ?‘\t_——_—". -_Aé_——"f_ _i__;i‘——z-\ T s _j* = i Pes
S - = 7 A = = = : 5
= * = + P b = 3 =
* * % b/
+ * *
0'00 o L] Ll L L Ll L) Ll L] L L L] L) L Ll L] L] L L]
0 10 20 30 40 50 60 7O 80 90 100 110 120 130 140 150 160 170 180
Time (min)
B ~——— Control +Penicillin —— 1 mg/kg Vit B12 +Penicillin 2 mg/kg Vit B12 +Penicillin

——— VPA +Penicillin
120

100+

80+

60 =

404

20 =

o

2 mg/kg Vit B12 + VPA +Penicillin

Spike Amplitude Percent Change (%)

T T T T T T T T T
o 10 20 30 40 50 60 7O 80

T T T T T T T T T T
90 100 110 120 130 140 150 160 170 180

Time {min)
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Discussion

Based on recent relevant articles, in the present study repre-
sents the primary report on the curative effectiveness of vit-
amin B12, either lonesome or in combination VPA, on epilep-
tic seizure activity in an experimental epilepsy model In-
duced by penicillin. The principal findings of the existing in-
vestigation are such as: (1) the mean values of spike fre-
qguency plus amplitude significantly decreased in the groups
administration of B12 vitamin application; (2) In addition, the
mean spike amplitude value in the vitamin B12 plus VPA ad-
ministered group decreased significantly compared to the
VPA group. In general, these findins indicate that vitamin B12
alone or combined with VPA demonstrated significant neu-
roprotection against penicillin-induced epileptogenesis.
There is a growing belief that certain vitamins may aid in the
management of specific seizure types and mitigate the ad-
verse effects associated with antiepileptic drugs (19, 20).
Several studies have demonstrated a correlation between
vitamin B12 deficiency and abnormalities in electroencepha-
logram (EEG) readings among individuals with epilepsy (21,
22). Evidence for the neuroprotective effects of B12 vitamin
in both the central and peripheral nervous systems is in-
creasingly accumulating. This vitamin demonstrates several
impacts on the neural system, encompassing neurotrophic
act. Previous researchs have indicated that vitamin B12 fos-
ters nerve cells accretion and facilitates neuron regenerate-
ness in certain animal models (23, 24). In our present work-
ing, the reduction of induced by penicillin epileptic seizure
activity following B12 precuring can be ascribed to its neuro-
preservative characteristics. Aligning with our results, previ-
ous literature has documented similar findings, indicating
that injection of vitamin B12 diminishes the epileptic seizure
activity induced by penicillin. Furthermore, the study have
demonstrated that vitamin B12 exhibits antiepileptic effects
through the GABAA receptor system in the induced by peni-
cillin experimental rat model (11). Our results imply that the
GABA-A-benzodiazepine receptor complex system contrib-
utes to the antiepileptic seizure activity of vitamin B12.
Studies have assessed the neuroprotective effects of vitamin
B12 in rats using models of sciatic and corneal nerve crush
injuries (25, 26). In a previous study, researchers showed
that vitamin B12 exhibits an anti-apoptosis influence on en-
vironmental neuronal damage by upregulating protein ex-
pression and downregulating protein expression (27). Addi-
tionally, the previous study revealed that vitamin B12 can
shield in the brain cortical neurons (28). Moreover, neuro-
protection holds significant importance as a hopefuling ther-
apeutic approach for both preventative and remedia in the
epilepsy (29). Our findings suggest the potential efficacy of
vitamin B12 in epilepsy curative.

Our findings highlight the potential of vitamin B12 in epilepsy
treatment. However, the current utilization of vitamin B12 in
this context remains inadequate. Our study demonstrated
that vitamin B12 prevented penicillin-induced seizures in
rats. Furthermore, the mean spike-wave amplitude (uV)
value decreased in the vitamin B12 plus VPA administered
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group compared to the VPA group. These results align with
previous studies indicating that vitamin B12 can mitigate
penicillin-induced seizures.

Conclusion

In summary, the findings of the current study demonstrate
that vitamin B12 reduced epileptic seizures following penicil-
lin-induced seizures in rats. These results show that vitamin
B12 contributes to the nervous system. Additional research
is necessary to ascertain the protector impact and mecha-
nism of action of vitamin B12.
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