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Introduction

INTRODUCTION

Stroke is the third most common cause of death and the
leading cause of neurological disability in the world. While some
risk factors for stroke, such as hypertension and cigarette
smoking, are well defined. However, numerous studies have
shown that medications that reduce cholesterol via 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase inhibiton
(statins) reduce incidence of ischemic stroke in patients who are
known to have or be at high risk of coronary artery disease. In
addition statins may have benefits in neuroprotection and recovery
after stroke. The mechanisms by which statins protect against, and
improve outcome after, stroke probably extend beyond lipid
lowering (Jeffery & David, 2006).

Large clinical trials have demonstrated that statins decrease
the incidence of myocardial infarctions and ischemic strokes in
hypercholesterolemic and atherosclerotic individuals (Amarenco
et al., 2004).

These agents inhibit an early step in cholesterol biosynthesis
by blocking the conversion of HMG-CoA to mevalonate. Because
serum cholesterol level is strongly associated with coronary
atherosclerotic disease it has been generally assumed that

cholesterol reduction by statins is the predominant, if not the only

—~
[
[—



Introduction

mechanism, underlying their beneficial effects in cardiovascular
diseases (Stancu & Sima, 2001).

Statins is attributable to pleiotropic effects; they not only
exhibit cholesterol lowering, but also direct effects on endothelial
function and antithrombotic and anti-inflammatory activity (Liao
& Laufs, 2005).

Statins up-regulate endothelial nitric oxide synthase and
landmark trials demonstrated that they reduce the risk of

myocardial infarction and stroke (Wagner et al., 2000).

However, patients with normal lipid levels also received the
benefit of stroke reduction with statin therapy. This extensive
experience clearly indicates that statins are highly effective in the
long-term prevention of stroke, and suggests that this benefit may
be partially independent of the cholesterol-lowering effect of the
drugs (Crouse et al., 2007).
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Pathophysiology of stroke

PATHOPHYSIOLOGY OF STROKE

Structure and function of the brain

The brain is the body’s control centre. It constantly
receives and interprets nerve signals from the body and responds
based on this information. Different parts of the brain control
movement, speech, emotions, consciousness and internal body
functions, such as heart rate, breathing and body temperature
(Loukas et al., 2011).

Anatomy and Functional Areas of the Brain

Cerebral cortex Parietal lobe

Functional Areas of
the Cerebral Cortex

Visual Area:
Sight
Image recogion

Image perception

Frontal lobe

Motor Function Area
Iniation of voluntary muscies

Broca's Area
Muscles of speech

' Auditory Area
=

Emotional Area
Pain
M v Respiratory centers

ungo
“Fight ot fight” response Brain st i
rain stom
Sensory Association Area Lateral View Sagittal View

Olfactory Area
Smofing

Sensory Area
Sensation from muscles and skin

Somatosensory Association Area
Evaluation of weight, texture,
tomparature, etc. for objoct recogntion

Wernicke's Area
Written and spoken language comprehension

Motor Function Area
Eye movement and orientason

Higher Mental Functions
Concentration
Planning

Functional Areas of
the Cerebellum

Motor Functions
Coordination of movement
Batance and equitdrium Inferior View
Posture

Figure(1): Anatomy and Functional Area of the Brain (Loukas et al., 2011).
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Pathophysiology of stroke

The brain has 3 main parts: cerebrum, cerebellum and brain stem.

Cerebrum

The cerebrum is the largest part of the brain. It is divided
into 2 parts (halves) called the left and right cerebral hemispheres.
The 2 hemispheres are connected by a bridge of nerve fibres
called the corpus callosum.

The outer surface of the cerebrum is called the cerebral
cortex or grey matter and the inner area is called the white matter.

The right half of the cerebrum (right hemisphere) controls
the left side of the body. The left half of the cerebrum (left
hemisphere) controls the right side of the body, each hemisphere
consists of four lobes: frontal, parietal, temporal and occipital
lobe. Each lobe has different functions:

The frontal lobe controls movement, speech, behaviour,
memory, emotions and intellectual functioning, such as thought
processes, reasoning, problem solving, decision making and
planning.

The parietal lobe controls sensations, such as touch,
pressure, pain and temperature. It also controls spatial orientation
(understanding of size, shape and direction).

The temporal lobe controls hearing, memory and emotions.
The left temporal lobe also controls speech.

The occipital lobe controls vision (Toro et al., 2008).

( 1
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Pathophysiology of stroke

Cerebellum

The cerebellum is the next largest part of the brain. It is
located under the cerebrum at the back of the brain. It is divided
into 2 parts or hemispheres and has grey and white matter, much
like the cerebrum.

The cerebellum is responsible for:

Movement, posture, balance, reflexes, complex actions
(walking, talking) and collecting sensory information from the
body (Edwards et al., 2008).

Brain stem

The brain stem is a bundle of nerve tissue at the base of the
brain. It connects the cerebrum to the spinal cord and sends
messages between different parts of the body and the brain.

The brain stem has 3 areas:
Midbrain, pons and medulla oblongata.
The brain stem controls:

Breathing, body temperature, blood pressure, heart rate,
hunger and thirst (Kandel et al., 2011).

—~
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Pathophysiology of stroke

Other important parts of the brain:
Meninges

The brain and spinal cord are covered and protected by 3
thin layers of tissue (membranes) called the meninges:

e dura mater — thickest outer layer.
e arachnoid layer — middle, thin membrane.
e pia mater — inner, thin membrane.

Cerebrospinal fluid (CSF) flows in the space between the
arachnoid layer and the pia mater. This space is called the
subarachnoid space (Loukas et al., 2011).

Thalamus

The thalamus is a structure in the middle of the brain that
has 2 lobes or sections. It acts as a relay station for almost all
information that comes and goes between the brain and the rest of
the nervous system in the body (Sherman, 2006).

Hypothalamus

The hypothalamus is a small structure in the middle of the
brain below the thalamus. It plays a part in controlling body
temperature, hormone secretion, blood pressure, emotions,
appetite, and sleep patterns (Herrero et al., 2002).
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