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Abstract

More than seven million Americans have suffered a stroke, and at an economic
burden of billions annually. Among these cases, ischemic stroke is the only leading
cause that accounts for more than 80% of cases of stroke patients. Almost 100%
of patients who are being affected by severe and moderate head injury will not
regain the pre-morbid level of ability and will be permanently disabled. Therefore,
TBI is one of the leading causes of morbidity and mortality globally, particularly
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Introduction

According to the World Health Organization (WHO), nearly five
million people lost their lives per year from traumatic injuries
worldwide [1]. Moreover, brain ischemia is also underlined
as a key cause of death and adult brain disability. Enormous
progress has been made in drug discovery, even though a
lot of uncertainty persisted in the methodology adopted in
treating traumatic brain injury (TBI) and diseases [2]. In severe
conditions, these injuries are untreatable and considered fatal
diseases. The understanding of the pathophysiology of brain
injury and infection is an important aspect. These interpretations
are very useful in the development of effective treatment and
assist in research on novel targets of future interventions. The
mechanisms of the physiology of TBI are a series of complex
phenomena with great uncertainty involving alterations in
cerebral perfusion, triggering of inflammatory cytokines, and
excitotoxicity [3]. In some head injuries i. e., concussions,
contusions, brain hemorrhages, intracranial hematomas, coup-
countercoup brain injury, diffuse axonal injury, penetrating brain
injury, the second impact syndrome, and infection may occur
at any time and later on, transpired into a deadly one. In other
cases, too, an injury or wound infection becomes apparent, if
it is not quickly and successfully treated, such states defined as
cellulitis, and initiates the spread of speedy infection [4]. As the
infection inflates, it may blow out through the blood in the patient
body, at these moments, the patient fell unwell, simultaneously,
temperature elevates and the infections achieve a fatal phase

and later on, transpired into severe infection ailment, known
as sepsis. The streptococcus pyogenes, staphylococcus aureus/
mrsa, pseudomonas aeruginosa, and enterococcus are those
bacteria and micro-organisms, which may cause such infections
in the aforementioned injuries [5]. Among these cases, ischemic
stroke is the only leading cause that accounts for more than 80%
of cases of stroke patients.

The author’s goal is to illustrate the underlying neurochemical,
synaptic transmission, chemical pathways, and metabolic
responses and the complications that occurred during TBI. To
prepare a blueprint for the treatment that can be applied for
dealing with these complex situations, the elaboration of the
offers is required and the same can be underlined for searching
for potential targets for innovating therapy for the future [6].
That is why further interpretation and scientific elucidation are
necessary to discover the recognition of features involved in it.
These strategies can emerge as a small tool for the discovery of
potential therapeutic targets for early intervention [6]. Currently,
no effective and accurate remedy is available, and therefore,
an advanced approach and a better understanding of the
pathophysiology of TBl are required, which can open new avenues
for the discovery and development of novel therapeutic options.
The authors believe that these findings will be succeeded to
decrease the rate of mortality. TBI is classified into two categories
l.e., primary and secondary. The causes of the initiation of these
diseases have directly linked to the instantaneous impact of
altered mechanical insults to the brain (Figure 1).

© Under License of Creative Commons Attribution 3.0 License | This article is available in: http://medical-clinical-reviews.imedpub.com 1



Medical and Clinical Reviews 2021
ISSN 2471-299X Vol.7 No.8:149

a N

Distribution of Catecholamine, and Neurotransmitters in the Human Brain
Dopamine Norepinephrine Epinephrine
r j e e
j LA < ) 3 ; : / - Thalamus
striatum o : 3 Al /
i ~Cerebral L b /
/ ; N | cortex :
A ; Corpus i . ;
* : callasum ¥ \
Pons Thalamus Pons—_{/ Pons—
Medulla Medulla el _/ L
Cerebellum Medulla Cerebellum
§ Substantia To 0 Locus To § Medullary To
nigra and spinal coeruleus spinal epinephrine  spinal
ventral cord cord neurans cord
tegmental
area
Figure 1 lllustration of distribution of catecholamine neurotransmitters in the human brain.
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The initiation of secondary insults, including hypotension, and / x
hypoxia, reduced cerebral perfusion pressure, and may exacerbate

inflammation, swelling, and compromise cerebral perfusion [7]. Catecholamine

Generally, the symptoms of both types of injuries co-exist at a Neurotransmitters

time in a patient. The lacerations, compression, and concussion Biosynthetic Pathway

forces are the main root that is answerable to focal brain damage,

and skull fracture. Neuronal and glial [8] associated with the coup ?00_

and compromised blood supply through the necrotic area initiate @'EH:_CH_TH: s

intracerebral hemorrhages, hematoma, epidural, and subdural HO

at confined layers of the brain [9]. Further, a solid impact of the

injury induces cognitive insufficiency, behavioral fluctuations, 02 Tyrosine

and hemiparesis. These tensile forces damage blood vasculature, ﬂhydrowlase

neuronal axons, and oligodendrocytes leading to brain edema 'f":”:"

and ischemic brain damage. These consequences promote CH:—CH—NH:  pihydroxyphenylalanine
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another neuron via the brain's circuits and transform the way

through which the response is generated. CO:"ldeca?I?tfglase
Catecholamine, a monoamine neurotransmitter, contains I]-I
catechol and a side-chain amine. This compound supports QGH,—CH—EH; Dopamine
the body in dealing with stress or fright and initiates "fight-or- HO
flight" reactions. The adrenal glands synthesize catecholamine OH
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(adrenaline), dopamine, and norepinephrine (noradrenaline).
Neurotransmitters’ interactions control the aspect of the
response, it can be raised (potentiate) or lower (depress), and
all the process depends on the way neurons answer back when
neurotransmitters assist the receptors (Figure 2). The release N
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action potentials, it can be increased. The event of excitation or Aemethyltransferase
inhibition is the outcome of the binding of neurotransmitters and Tew
occurs at the time of its association with the postsynaptic neuron G
[11]. These events concern when the release and receptor bind @EH-EH_TH*
it. Neurotransmitters sometimes perform neuromodulator action 4 E]H :
and can act on large numbers of neurons immediately. The
neurotransmitters gathered on a larger scale to regulate groups
of neurons. It is a slower process of comparatively excitatory Figure2 lllustrate the phenomenon of catecholamine
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among the main causes for delaying secondary pathology of
hemorrhage and brain edema. The interpretation of traumatic
brain injury is a much-needed aspect of current medical science,
and a mechanistic insight on pathophysiological mechanisms
underlying will open new avenues for further research. Besides
it, the interpretation and chemistry of neurotransmitters will be
more approachable and can easily be applied for searching for
new potential therapeutic targets.
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