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Abstract

Stroke is a major cause of death and disability worldwide. The Resulting burden on the society continues
to grow, with increase in the incidence of Stroke. Brain attack is a term introduced to describe the acute
presentation of stroke, which emphasizes the need for urgent action to remedy the situation. While these
observations underpinned key trials of thrombolysis, they also indicate that only patients who are likely
to benefit should be exposed to its risks. This review explores the etiology and pathogenesis of ischemic
stroke, and provides general information of model. This literature review examines the risk factors
associated with ischemic stroke, changes in cell morphology and signaling in the brain after stroke. The
Pathophysiology of cerebral ischemic injury is explained, and experimental animal models of global and
focal ischemic stroke, and in vitro cellular stroke models, are described in details along with mechanism.
This article is dedicated to acute ischemic strokes and its molecular mechanism. Classification systems
for stroke a etiology are also discussed briefly, as well as current ischemic stroke therapies and new
therapeutic strategies and clinical studies that focus on the potential of stroke recovery.
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Introduction:

The second biggest cause of death worldwide is stroke and is the major cause of morbidity, particularly in
the middle aged and elderly population. Stroke, according to the American Heart Association (AHA)
definition, is a sudden loss of brain function due to disturbance in the cerebral blood supply with symptoms
lasting at least 24 hours or leading to death [1]. Statins are having an ability to accommodate a new
therapeutic goal for latitudinal neurological disorders. It is well observed that statins decrease levels of
cholesterol and anticipate CHD. Furthermore, attestations proposed that in addition to antioxidant, anti-
inflammatory and anti-platelet effects, statins have supplementary possessions like endothelial protection
through action on the nitric oxide synthetase system [2].

Types of Strokes:

The five types of strokes are medical emergencies that stop or interrupt the flow of blood to the brain.
I) Ischemic Stroke (Oxygen deprivation stroke),

I1) Hemorrhagic Stroke (Rupturing of Blood vessels),

[11) Transient Ischemic Attack (Mini-Stroke),

IJFMR23022693 Volume 5, Issue 2, March-April 2023 1



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email; editor@ijfmr.com

IV) Brain Stem Stroke and
V) Cryptogenic Stroke (stroke of unknown cause) [3].

Risk factors:

In this era, there are so many challenging causes which are responsible for stroke and certain major issues
related to our health and lifestyle. There are some basic warning signs for stroke:

1. Face drooping

2. Arm weakness

3. Speech difficulty.

In human stroke, cerebral vessel occlusion is seldom permanent, as most cases of human ischemic stroke
have spontaneous or thrombolytic therapy-induced reperfusion [4,5]. Quality of life (QOL) is an important
aspect of a complete outcome’s evaluation, to document the effects of rehabilitation for persons with
disabilities, including those with stroke [6]. The risk of ischemic stroke between patients with increased
risk of vascular disease is reduced by treatment with statins [7].

Some of them are diabetes, high blood pressure, smoking, high cholesterol level which includes low
density lipoprotein and high-density lipoprotein, lack of physical exercise, high consumption of alcohol
and certain various factors [8].

Due to obesity also and eating junk food can sometimes be dangerous to the person as like we see in the
case of stroke it is necessary to be healthy and fit [9]. Studies said that lipid is responsible for
atherosclerotic stroke whereas arterial fibrillation is associated with cardio-embolic stroke [10].

The last decades have seen mixed evidence of BP management and apoplexy [11]. The connection of high
BP and stroke risk is well included in large hygiene studies, and the BP lowering interest the apoplexy
risk reduction is clearly confirmed by well-designed randomized controlled trials (RCTs)[12]. Since the
occurrence and impermanence of apoplexy as well as major cardiovascular events increase with increasing
BP levels beyond 115/75 mm Hg, among patients with acute apoplexy, BP is elevated in 70-75% of the
patients. Mentioning high BP and physiological or pathological responses to acute apoplexy likely
contribute to the increased BP [13]. However, the classic BP management during the acute stage still
remains uncertain, particularly in patients with acute chlorosis stroke [14].

Pathophysiology:
The three main pathology of ischemic strokes are:
a) Thrombosis b) Embolism and c) Global ischemia (hypertensive) stroke

a) Thrombosis: Cerebral thrombosis refers to the formation of a blood clot inside an artery such as internal
carotid artery, intracranial vertebral arteries and proximal artery which produce lacunas, small infarcts to
typical places including basal ganglia, thalamus, internal capsule, pons and cerebellum [15] that develop
at the clogged part of the vessel. Atherosclerosis is the reason for vascular obstruction resulting in
thrombotic stroke [16]. Atherosclerotic plaques can undergo pathological changes such as blood clogging
and blood clotting. Platelet adherence and obstruction to the vascular vessels follow, forming small nidi
of platelets and fibrin [17,18]. When the mechanism of collateral circulation refuses, perfusion is
compromised, leading to cell death [19].

b) Embolism: Cerebral embolism refers generally refers to a blood clot that develops in a different location
in the circulatory system, typically the heart and major arteries of the upper neck and chest [20]. Embolic
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stroke occurs when a clot breaks, loose and is carried by the blood stream and gets wedged in medium-
sized branching arteries [21]. Embolism to the brain may be arterial or cardiac in region. Commonly
recognized heart sources for embolism include atrial fibrillation, sinoatrial disorder, recent acute
myocardial infarction (AMI), sub-acute bacterial endocarditis, cardiac tumors, and valvular disorders, both
native and artificial [22]. In approximately one-third of ischemic stroke patients, embolism to the brain
starts from the heart, especially in atrial fibrillation [23].

c) Global Ischemic or Hypotensive stroke: A third mechanism of ischemic stroke and clot is systemic
hypoperfusion due to a generalized loss of arterial pressure [24]. Certain processes can lead to systemic
hypoperfusion, the most majorly recognized and studied being cardiac arrest due to myocardial infarction
and/or arrhythmia or severe hypotension (shock)[25]. Global ischemia is worse than hypoxia,
hypoglycemia, and seizures because, in addition to cause energy loss, it results in accumulation of lactic
acid and other toxic metabolites that are normally discarded by the circulationn [26].

Molecular Mechanism:

1. Resident microglia and blood-derived macrophages

Microglial cells, the resident macrophages of the brain, are activated hastily in response to intelligence
damage [27]. Experimental statistics have proven that resident microglia are activated within minutes of
ischemia onset and produce a plethora of proinflammatory mediators, which includes IL-1 and TNF,
which exacerbate tissue injury [28] however might also additionally defend the brain towards ischemic
and excitotoxic harm.

Post ischemic microglial multiplication crests at 48—72 h after central cerebral ischemia and may be final
for a few weeks after beginning injury [29]. In differentiate to the fast inhabitant microglia response,
blood-derived leukocytes are enrolled to the brain tissue, usually with a delay of hours to some days [30].
In any case, responsive microglia are morphologically and functionally comparative to blood-derived
monocyte/macrophages [31]. To date, it has been troublesome to recognize these cells in the brain, as
there's a need of separating cellular markers [32]. Blood-derived macrophages are able to procure a
ramified morphology vague from inhabitant microglia, and receptive inhabitant microglia can create into
a phagocytic phenotype vague from invading macro- phages. Luckily, the utilize of chimeric mice with
the GFP bone marrow gives an effective apparatus to recognize their roles and commitments in ischemic
brain damage [33]. Most current information has appeared that blood-derived macrophages are enlisted
into the ischemic brain tissue, most abundantly at Days 3—7 after stroke (but not noteworthy earlier to 3
days after cerebral ischemia) [34]. It shows that inhabitant microglial enactment goes before and
predominates over blood-derived macrophage invasion after transient MCAO in a chimeric mouse
demonstrate [35]. These considers demonstrated that neutrophils are the primary blood-derived leukocytes
seen at Day 1 within the harmed brain, though blood-derived macrophages (GFP-positive) were seldom
watched at Day 2 but reached top numbers at Day 7 and diminished from there on [36]. In contrast,
inhabitant microglial cells (GFP-negative) are already activated quickly at Day 1 after central cerebral
ischemia. Intriguingly, indeed at Days 4 and 7, most macrophage-like cells remain GFP-negative,
demonstrating that they are inhabitant microglia-derived; be that as it may, in mouse models of temporal
MCAO and permanent MCAO, others illustrate that blood-derived macrophages (Ibal-positive) are
invaded into the brain 24-48 h after central cerebral ischemia, but the number of the infiltrating
macrophages remains much lower than activated resident microglia[37]. Together, most current
information back the hypothesis that the endless lion's share of macrophage-like cells in the ischemic brain
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speaks to enacted inhabitant microglia, especially amid the primary few days taking after cerebral I/R
harm[38].

2. Neutrophils

Of the different sorts of leukocytes, neutrophils are among the first to invade ischemic brain (30 min to
many hours of focal cerebral ischemia), top prior (Days 1-3), and after that disappear or diminish quickly
with time [39]. Be that as it may, the infiltrating neutrophils may stay more than 3 days or longer in the
ischemic brain after central cerebral I/R, but most likely, their presence is generally veiled after 3 days by
large-scale accumulation of enacted microglia/macrophages within the inflammatory location [40]. Be
that as it may, an curiously perception is that the penetration of other fiery cells, including macrophages,
lymphocytes, and DCs, within the ischemic hemi- sphere goes before the neutrophilic deluge [41].

3. T lymphocytes

Prior considers recommend that lymphocyte enrollment into the brain is included within the afterward
stages of ischemic brain injury [42]. In later years, increasing inquire about endeavors have been
committed to the parts of specific T cell subtypes in ischemic stroke. There are many subtypes of
lymphocytes, and a few subtypes of T cells have been ensnared within the pathogenesis of ischemic stroke
[43]. In any case, the time course of the enroliment of different subtypes of T cells into the ischemic brain
remains to a great extent undetermined.

4. Other inflammatory cells

In expansion to the over leukocytes, a few other sorts of inflammatory cells such as DCs and MCs have
been implicated recently in ischemic brain damage. These incendiary cells are considered as early
responders to act within the first-line defense in reaction to cerebral ischemia. In a mouse show of transient
MCADO, it appears that DCs gathered in the ischemic half of the globe at 24 h after focal cerebral ischemia,
particularly within the border region of the infarct where T cells accrued [44]. MCs within the brain are
ordinarily found peri vascularly and contain strong, fast-acting vasoactive and proteolytic substances. In
any case, there are vital limitations of these approaches. For stream cytometric investigation, there is a
have to be confine cells from brain tissue utilizing enzymatic digestion ex vivo. The surface antigens for
particular sorts of inflammatory cells may be balanced after the enzymatic digestion [45] In addition,
immune-histochemistry and stream cytometry cannot examine energetic modification within the same
creature as a result of a nonsurvivable strategy. So also, our current information about adhesive intuitive
of incendiary cells with cerebral microcirculation after cerebral I/R is based on optical imaging
technologies (particularly on intravital microscopy), which allow for perception and evaluation of cell grip
to the walls of intaglio cerebral micro vessels[46].There are important limitations of these approaches,
counting the ought to examine micro vessels on or close the brain surface, labeling the total leukocyte
populace, and being incapable to survey early and late cement occasions within the same creature as a
result of a nonsurvivable strategy. Of note, there are numerous inconsistencies in the literature
approximately the time course of the recruitment of various inflammatory cells within the brain taking
after central cerebral ischemia, indeed within the exceptionally same test creature models [47].

With changes in imaging innovation and labeling methods, such as positron emanation tomography/single
photon emission tomography and utilitarian MRI, it has presently become possible to look
at precisely fiery cell trafficking and the atomic movement (e.g., MPO and oxidative activity)
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noninvasively in ischemic brain parenchyma in living animals [48]. Advanced imaging strategies and
exploratory approaches will give the opportunity to imagine and evaluate more directly the energetic
profiles of particular provocative cell trafficking, cement intelligent, and atomic action of these
inflammatory cells with cerebral microcirculation and with each other within the brains of
living creatures at early and late stages of cerebral I/R[49]. The application of such imaging technologies
and approaches ought to offer assistance to address a few important unanswered questions around how
these cells contribute to ischemic brain harm differentially and collaboratively [50].

Role of activated microglia macrophages in cerebral Ischemic damage

Inhabitant microglial cells are major incendiary cells in the brain that are among primary cells to reply to
brain injury, and numerous lines of prove have appeared that actuated microglia play a double part in
ischemic stroke. Microglia apply neurotoxic capacities through the generation of ROS via NADPH
oxidase [51], cytokines (IL-1, IL-6, TNF) and MMP-9[52]. These occasions go before leukocyte
infiltration into the brain and may play a pivotal partin interceding the initial increment in
BBB porousness and the early infiltration of circulating leukocytes into the brain [53]. Microglia
activation potentiates harm to BBB astuteness, while inhibition of microglial actuation may ensure the
brain after ischemic stroke by progressing BBB practicality and astuteness in vivo and in vitro [54]. In
differentiate, actuated microglia too show up to play a neuroprotective part after cerebral ischemia [55].
Generation of neurotoxic and neuroprotective components emphasizes the complex part of inhabitant
microglia within the prepare of tissue damage, neuronal survival, and recovery within the reaction to
cerebral ischemia. The defensive part of microglia is conceivably mediated by their capacity to dispense
with abundance excitotoxins in the extracellular space, in portion through phagocytosis of infiltrating
neutrophils [56]. Encourage, collecting prove indicates that microglia can create different neurotrophic
variables such as neurotrophies and development components (fibroblast development factor, TGF-1),
which are included in neuronal survival and brain tissue repair in cases of brain harm [57]. Intriguingly,
recent work has distinguished a neuroprotective part for microglia derived TNF in cerebral ischemia
through TNF-p55R in mice [58].

Tentatively, TNF has neuroprotective and neurotoxic effects. In spite of the fact that TNF can
be delivered by microglia and infiltrating leukocytes within the brain,  microglia and the
neuroprotective impacts of TNF show up to be credited to microglia- but not leukocyte- derived TNF.
These discoveries may have clinical pertinence and potential applications[59]. TNF is ensnared in
ischemic stroke and injury in people, where comparative to the mouse[60], it is delivered by microglia
and penetrating leukocytes[61].

In expansion, plenteous prove demonstrates a neuroprotective part of multiplying microglial cells in
cerebral ischemia in vivo[62]. Particular removal of multiplying microglial cells worsens ischemic rain
damage related with a decrease in insulin-like development factor-1 and an increment in cytokines (IL-1,
IL-6, TNF-a) [63].

As examined over, actuated microglia is morphologically and practically undefined from blood-derived
monocyte/macrophages  within  the brain. Hence, it has beentroublesometo determine
their particular commitment to the pathogenesis of ischemic stroke [64]. All things considered,
the distinction of the time course of their enlistment within the brain suggests that they contribute to
ischemic brain harm completely different time-dependent manners. Exploratory considers utilizing GFP
bone marrow chimera mice show that blood-derived macrophage infiltration into the brain happens at
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a afterward time after central cerebral I/R [65]. These considers have uncovered noteworthy differences
in terms of the proportion and commitment of inhabitant microglia versus exogenous penetrating
macrophages to early post- ischemic cerebral damage. Inhabitant microglia rules over blood-derived
macrophages amid the primary 3-4 days of cerebral I/R [66]. Within the absence of blood-derived
monocytes, brain microglia is able to distinguish into macrophages [67]. Notwithstanding of their
beginning, enacted microglia/macrophages seem to be basic within the clearance of invading neutrophils
after cerebral I/R. As discussed above, neutrophil infiltration occurs within the to begin with 3 days after
cerebral 1/R, and thereafter, macrophage-like cells replace them as the prevailing inflammatory cells
within the ischemic location. The major pathway for clearance of penetrating neutrophils and their
possibly cytotoxic substances from the fiery destinations is apoptosis taken after by engulfment by
actuated microglia/macrophages [68]. Macrophages can resolve neutrophils and thus, decrease neuronal
harm by activating neutrophil apoptosis, overwhelming them, and in this manner anticipating the discharge
of cytotoxic substances into the encompassing tissue [69]. Acceptance of apoptosis and phagocytosis of
apoptotic neutrophils by receptive microglia/ macrophages could be a basic step within the determination
of the inflammatory reaction and in anticipating advance compounding of the ischemic harm [70]. In a
rodent demonstrate of endothelin-1-induced cerebral ischemia, It demonstrate that large-scale resettlement
of neutrophils into the ischemic region happens amid the primary day and crests at 3 days after cerebral
ischemia [71]. Double immunostaining clearly appears that macrophages (recolored by ED-1) immerse
neutrophils (recolored by anti-polymorphonuclear neutrophil sera) within the brain and that this
engulfment of attacking neutrophils increments with time (50% of neutrophils within the brain are
inundated at 3 days and 85% at 15 days) [72]. All things considered, it is hazy whether the “ED-1-stained
cells” within the brain speak to actuated resident microglia or/and penetrating macrophages.

In any case of their beginning, actuated microglia/macrophages seem to be basic within the clearance of
invading neutrophils after cerebral I/R. As discussed above, neutrophil infiltration occurs within the to
begin with 3 days after cerebral I/R, and thereafter, macrophage-like cells replace them as the prevailing
inflammatory cells within the ischemic location [73]. The major pathway for clearance of penetrating
neutrophils and their possibly cytotoxic substances from the incendiary locales is apoptosis taken after by
engulfment by actuated microglia/macrophages [74]. Macrophages can resolve neutrophils and so,
decrease neuronal harm by activating neutrophil apoptosis, inundating them, and subsequently avoiding
the discharge of cytotoxic substances into the encompassing tissue[75]. Acceptance of apoptosis and
phagocytosis of apoptotic neutrophils by responsive microglia/ macrophages could be a basic step within
the determination of the inflammatory reaction and in anticipating encourage worsening of the ischemic
damage [76]. In a rodent demonstrate of endothelin-1-induced cerebral ischemia, demonstrate that large-
scale displacement of neutrophils into the ischemic region happens amid the primary day and crests at 3
days after cerebral ischemia[77]. Double immunostaining clearly appears that macrophages (recolored by
ED-1) inundate neutrophils (recolored by anti-polymorphonuclear neutrophil sera) within the brain and
that this engulfment of attacking neutrophils increments with time (50% of neutrophils within the brain
are immersed at 3 days and 85% at 15 days)[78]. All things considered, it is vague whether the “ED-1-
stained cells” within the brain speak to actuated resident microglia or/and invading macrophages[79].
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Prevention:

Primary prevention of ischemic stroke

The main ambition of acute and primary prevention is to decrease the risk of ischemic stroke (IS) in
asymptomatic patients and elaborates on managing known risk factors such as arterial hypertension (AH),
diabetes mellitus (DM) and lipid metabolism disorders [80]. Summarizing all strokes, approximately 70%
are first-time events, thus primary-care physicians have a great opportunity to identify patients who may
be benefitted from risk factor modification. In these settings, initiation of acute prevention strategies may
have the highest impact on the disease and its biggest toll on the healthcare system [81].
Antihypertensive drugs: Increased systolic pressure, with or without an accompanying elevation in
diastolic pressure, has been shown to increase stroke risk. BP decrease was associated with a 32% risk
reduction in stroke problems [82].

Clinical Studies:

Multiple hygiene studies showed that high BP was associated with an increased risk of stroke
impermanence. A large collaborative meta-analysis of individual participant data from 61 expected
observational studies (958,074 individuals with 12.7 million person-years follow-up; 56,335 vascular
deaths including 11,960 stroke deaths, 34,283 ischemic heart disease deaths, and 10,092 other vascular
deaths) showed that, for BP>115/75 mm Hg, the risk of stroke impermanence in all age groups
significantly high with high BP levels, and the association of BP was greater with stroke impermanence
than with ischemic heart disease mortality[83]. In individuals aged 40-69 years, every 20 mm Hg decrease
in systolic BP (SBP) or 10 mm Hg decrease in diastolic BP (DBP) was associated with more than 2-fold
decrease in the stroke impermanence [84].

High BP is associated with an increased risk of stroke incidence as well as stroke impermanence. The Asia
Pacific Cohort Studies Collaboration study including 58 cohort studies (more than 3 million person-year
follow-up and 5,178 stroke incidental cases) showed that the risk of stroke incidence high with high BP
levels in a dose-dependent manner from the SBP level of 115 mm Hg[85]. For every 10 mm Hg reduced
in SBP, the expected risk reduction of stroke incidence was 54% (95% confidence interval [Cl] 53-56%),
36% (34-38%) and 25% (22— 28%) in individuals with age <60, 60—69, and >70 years, respectively. For
both men and women and for both chlorosis and extravasate strokes, the risk increased with high BP
levels[86].

For North American and European populations, an earlier meta-analysis already demonstrated the
association of high BP and stroke incidence. Within the range of DBP 70-110 mm Hg, DBP reduction of
5 mm Hg, 7.5 mm Hg, and 10 mm Hg was associated with 34%, 46%, and 56% reduction of stroke risk[87].
In the updated INTERSTROKE phase 2 study with a large standardized case-control set of 26,919
individuals from 32 countries worldwide showing that 10 adjustable risk factors collectively accounted
for about 90% of population-attributable risk for all stroke, high BP defined as self-reported hyper- tension
or BP>140/90 mm Hg had the largest population-attributable risk of 47.9% (99% CI 45.1-50.6). The
population-attributable risk was 45.7% (42.4-49.0) for ischemic stroke and 56.4% (52.0-60.6) for
intracerebral hemorrhage (ICH)[88]. The contribution of hypertension to regional stroke burden was
greater in Asian region than in Europe, North America, and Australia[89].

Population-based studies observed in developed countries suggested that BP control contributes to the
reduction of stroke incidence and mortality. In a Unite Kingdom study, between 1981 and 2004, first ever
stroke fell by 29% (relative risk [RR] 0.71, 95% CI1 0.61-0.83), ischemic stroke by 27% (0.73, 0.62— 0.86),
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and primary ICH by 53% (0.47, 0.27-0.83), which was likely attributed to the improvement in risk factor
control and antiplatelet use. Mean BP reduced from 156.3/88.0 mm Hg to 147.6/82.0 mm Hg, and the
proportion of taking antihypertensive agents increased from 19.8% to 47.3%][90].

The Framingham Study of the United States (US) also showed that, over the periods of 1950-1977, 1978-
1989, and 1990 2004, the age-adjusted incidence of first-ever stroke fell by 25% (RR 0.75, 95% CI 0.59—
0.95) in men and 24% (0.76, 0.61— 0.94) in women. During the study period, risk factor profiles except
for diabetes significantly improved, which likely accounted for the decline in the stroke incidence. From
1950-1977 to 19902004, the proportion of individuals with BP>140/90 mm Hg reduced from 48% to
34% in men and from 56% to 30% in women, and the proportion of taking antihypertensive agents
increased from 11% to 37% in men and from 19% to 27% in women[91]. In the US, stroke average has
also declined since the early 20th century, resulting in repositioning stroke from the third to the fourth
leading cause of death. The National Health and Nutrition Examination Survey data indicated a reduction
of SBP in US population (mean SBP, 131 mm Hg in 1960-1962 and 122 mm Hg in 2001-2008), which
might explain the de- cline in the stroke impermanence[92].

Among Asian studies, the Hisayama study in Japan showed a substantial decline in stroke incidence. The
age-adjusted incidence for ischemic stroke significantly declined by 37% for men and by 32% for women
from the first unit (enrolled in 1961) to the second unit (enrolled in 1974), and 29% for men and 14% for
women from the second unit to the third unit (enrolled in 1988). The age-adjusted incidence of ICH also
declined in men and women, particularly with a huge reduction of 61% from the first cohort to the second
unit in men. During the period, the prevalence of severe high BP defined as BP>160/100 mm Hg
significantly decreased from 19.1% to 11.2% in men and from 17.9% to 12.0% in women along with
increasing use of antihypertensive agents from 2.1% to 14.3% in men and 2.2% to 15.3% in women[93].

Discussion

Due to stroke, many people in the world are suffering. It leads to death of numerous people annually.
There are basically two types of stroke: ischemic and Hemorrhagic.

Sudden numbness or weakness in the face, arm, or leg, mainly on one side of the body, sudden confusion,
trouble spelling, or difficulty in understanding speech, sudden trouble seeing in one or both eyes are the
symptoms of stroke. Actually what happens when you have stroke? When brain cells die, brain function
is disturbed and lost. You may not be able to perform the things that are controlled by that part of the brain.
For example, a stroke may affect your ability to move, speak, eat, think and remember, affect your bowel
and bladder, control your emotions and control other necessary body functions.

A stroke, sometimes called a "brain attack," it happens when blood flow to an area in the brain is stopped.
The brain cells, when decrease of the oxygen and glucose needed to survive, die. If not examined early,
permanent brain damage and death can result. Stress results in the heart to work harder, increase blood
pressure, and increase sugar and fat levels in the blood. These things, in turn, can highly increase the risk
of clots formation and travelling to the heart or brain, causing a heart attack or stroke. A silent stroke
means a stroke that doesn't cause any noticeable symptoms and nothing is felt. Most strokes are caused by
a clot that blocks a blood vessel in the brain. The blockage affects blood and oxygen from reaching that
area, causing nearby brain cells to die. Hemorrhagic stroke mainly requires surgery to relieve intracranial
(within the skull) pressure caused due to bleeding. Surgical treatment for hemorrhagic stroke caused by
an aneurysm or defective blood vessel cannot cause additional strokes. For instance or a time period, some
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individuals may feel pain in their head due to a headache. Others may not feel any physical sensations but
may disturbed to speak, which can lead to emotions of panic and confusion.

Ischemic stroke, the most usual type of stroke, is examined with the ‘clot-busting’ drug known as tPA. The
drug must be administered to patients within three- to four-and-a-half hours after the onset of stroke
symptoms, and preferably sooner.
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