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ABSTRACT

Background: Thiamin or vitamin b1 is a therapy that has been widely used in neurology cases such
as alcohol-induced encephalopathy and neuropathy. Thiamin has the ability to penetrate the blood brain
barrier so that it is expected to be used as an additional therapy in stroke cases. Stroke is currently
an emergency neurology case that causes high mortality and disability. Among the causes is because
damage to large areas of the brain will cause the release of neurotransmitters such as glutamate which
has excitotoxicity effects to the brain when excessive. Method: This study used animal models of carotid
artery occlusion stroke. Divided into 4 groups: control, thiamin dose of 100mg/kg, Thiamin 200mg/kg,
and 400mg/kg. Serum glutamate was collected on day 7 post-action. Then evaluated by ELISA method.
Results: There was a significant difference in the form of a decrease in the average serum glutamate
level between the control and the sample that received a dose of thiamine 200mg/kg and 400mg/kg.
Conclusion: High-dose thiamine may be considered as an additional therapy in cases of carotid artery

occlusion model stroke.
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INTRODUCTION

Ischemic stroke is a neurological emergency
that causes high mortality and disability.! The
costs incurred due to stroke in the world are
considerable.? So now there is a need for better
stroke management. The current management
of stroke therapy is not only to save the core of
damaged brain cells (core), but also to save the
area around the infarct core (penumbra).’ Studies
have shown that there is an increased response
in the form of inflammatory mediators if there is
a disturbance in the nerves and brain.* In stroke,
in addition to the inflammatory process, there is
also a release of Glutamate neurotransmitters in
the core and penumbra areas in ischemic stroke.®
Research shows that glutamate levels increase
in blood plasma and cerebrospinal fluid during
ischemic conditions.® High glutamate levels within
24 hours have associations with neurological
clinical deterioration.”

Anatomically vascular, ischemic stroke can occur
due to disruption or occlusion of the carotid
artery.® The carotid artery is an artery that provides
extensive vascularization to the intracranial region
in addition to the extracranial.’ The carotid artery
provides vascularization from the cortical region to
the cerebral subcortex which plays a role in motor,
sensory, language, memory and other functions.*

Thiamine or vitamin Bl is a vitamin that is closely
related to human physiological functions such as
fat, glucose and amino acid metabolism." Thiamine
administration also provides clinical improvement
in cases of heart disease, which is also one of the
risk factors for stroke.’? However, the effect of
thiamine on glutamate in ischemic stroke is still
unknown.

MATERIALS AND METHODS

Ethics, consent and permissions

Ethics and experimental procedures were approved
by the ethics committee Animal Care and Use
Committee Faculty of Veterinary Medicine,
Universitas ~ Airlangga, Surabaya, Indonesia.
(Number: 2.KEH.126.09.2022).

Research design

This research is a True Experimental with a research
design using a design in the form of a randomized
posttest only control group design.

Experimental animal

The experimental unit used in this study was male
rats (Rattus novergicus) Wistar strain, white in
color, 4 months old weighing 140-200 grams. Then
the stroke model was carried out by occluding
the left carotid artery. Then the population was
randomized with a total of 32 samples. Then divided
into 4 groups: control, thiamine doses of 100 mg/kg/
day, 200 mg/kg/day and 400 mg/kg/day.

Analysis of glutamate

Examination of serum glutamate levels was carried
out on day 7 with blood serum material, using an
ELISA Reader, Rat GLUDI1/Glutamate ELISA Kit
reagent, the method used was sandwich ELISA, unit
mg/mL. Glutamate levels were measured with Rat
Glutamate ELISA Kit (Wuhan Feiyue Biotechnology
Co., Ltd. Catalog No: FY-ER4835).

Data analysis

Research using Rattus norvegicus experimental
animals was conducted at the Faculty of Veterinary
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Medicine, Airlangga University in October 2022. Glutamate levels
were examined at the Faculty of Science and Technology, Airlangga
University, Surabaya, Indonesia.

The mean data of Glutamate levels were presented descriptively in
the form of tables. Then the data were tested for normality with the
Kolmogrov-Smirnov or Shapiro Wilk test and data homogeneity with
the Levene test. If the data distribution is normal and homogeneous,
continue with the One-Way Anova test. If the results of the One-Way
Anova test p<0.05 are followed by a post hoc test with the Tukey test.

RESULTS

The results of serum Glutamate examination on day 7 showed
Glutamate release in blood serum in the unilateral arterial occlusion
ischemic stroke model. The results of the examination of serum
Glutamate levels showed that the P3 group, which received a dose of
Thiamine 400mg/kg, experienced a significant in serum Glutamate
levels compared to the control (K), groups given Thiamine 100 mg/kg
(P1), and 200 mg/day (P2) as in table 1.

Thiamine administration at a dose of 100mg/kg gave a decrease in
serum Glutamate levels compared to the control, but did not show
significant differences. Thiamine administration at a dose of 200/kg
and 400mg/kg gave a decrease in serum glutamate levels and showed
significant differences as in table 2.

DISCUSSION

Stroke is a vascular disorder that occurs in the brain."” During the
journey to the brain, disruption of blood vessels in the neck region can
cause intracranial and extracranial damage."* The brain is very sensitive
to conditions of insufficient oxygen and glucose supply.”® When an
ischemic process occurs, a condition of oxygen and glucose deprivation
occurs, so that within minutes, neuronal cells and non-neuronal cells
will be depolarized and calcium channel activation occurs.’ The
depolarization will also release excitatory neurotransmitters from
the presynaptic terminal to the synapse gap. For one, the released
glutamate will bind to the ionotropic receptors N-methyl-d- aspartate
(NMDA) and a-amino-3-hydroxy-5-methyl-4-isoazole propionic acid
(AMPA)."” Excitotoxicity due to glutamate is a major contributor to
nerve cell damage.'®

Table 1: Mean serum glutamate levels.

N Mean Std. Deviation
K 8 12.7638 1.41785
P1 8 11.4700 1.15107
P2 8 11.0537 1.46742
P3 8 10.9750 0.69683

Table 2: Post Hoc Tukey results of glutamate levels.

Mean Difference (I-J) Sig.

K P1 1.29375 172
P2 1.71000* .043

P3 1.78875* .032

P1 K -1.29375 172
P2 41625 903

P3 -.49500 .849

P2 K -1.71000* .043
P1 -.41625 903

P3 .07875 999

P3 K -1.78875* .032
P1 -.49500 .849

P2 -.07875 999

*, The mean difference is significant at the 0.05 level
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For this animal model of stroke, we used unilateral carotid artery
occlusion like other studies. In this study, there was no mortality in
the control and treatment groups. Research shows that glutamate
levels increase in blood plasma and cerebrospinal fluid during ischemic
conditions." The increase in serum glutamate in animal stroke models
indicates that the glutamate neurotransmitter is still present in the
serum until day 7. This is in accordance with previous studies that
glutamate in stroke will be in the serum in the acute stroke phase.
In samples that received thiamine at a dose of 400mg/kg, it showed
that there was a significant difference compared to without thiamine
administration on the decrease in mean serum glutamate. This is like
other studies conducted on other brain disease models that thiamine
reduces glutamate levels.?*

CONCLUSION

Medium dose thiamine 200mg/kg and high dose 400mg/kg can be
considered as therapy in ischemic stroke unilateral carotid artery
occlusion model because it is proven to significantly reduce Glutamate
levels. The high dose showed a more significant difference. From
statistical analysis, the use of a dose of 400mg/kg has the smallest
significant value and the largest mean difference.
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