Endothelium
Basolateral
region

Erythrocyte
Is a disease that happens when blood supply to brain
ceases due to a blockage in veins or arteries, ischemic
stroke or due to haemorrhage when a vein or artery breaks
within the brain.

Blood brain
barrier
Basal lamina

Activated
platelet

Ischemic
stroke
thrombus
formation

Ischaemic: Artery or capillary blockage,
disruption of blood supply to brain.
Often occurs at the carotid artery
supplying blood to the brain via circle
of Willis. Can be detected by the visible
signs below.

Astrocyte
 Platelet
aggregation
 Micro-thrombi
Unstable thrombus
ruptures and
enters the systemic
circulation.
Central Nervous
System (CNS)
Cognitive functions
Motor functions
Neuron cell death

GPIIb/IIIa receptors (dark
blue) undergo
conformation change on
activated platelet and then
binds to fibrinogen (light
blue) forming crossbridges.

Depending on which area
of the brain, the patient
can experience loss in
motor, cognitive, sensory
and psychological.
(‘Cerebrovascular
Accident’, n.d.)

Erythrocyte

Stroke

 Vision problems
 Eyes dropping

Slur speech
Ability to answer
to simple questions
Nausea or
vomiting
RISK FACTORS
Atherosclerosis, high low density
lipoprotein levels, high blood
pressure, lack of exercise,
diabetes, obesity, smoking
unhealthy diet, being over 55
years old. Having had ischemic
stroke before.

Haemorrhagic:
Artery or
capillary rupture

Astrocyte

Headaches
Confusion
 Face dropping
on one side

Vasoconstriction
Blood pressure
 Blood supply

Pieces of thrombus
reaches the brain:
Glucose
Oxygen

Haemorrhagic
stroke

Systemic circulation
 Oxygen
Nutrients
 Brain perfusion
Blood pressure
Necrosis

 Arm weakness
 Walking coordination

Disruption of neurons
and glia
Up level of glutamate
Inflammation
Disruption of blood
brain barrier
Endothelial apoptosis

CNS
Intercranial pressure
Cell damage
Inflammation
Swelling
Neuron and glial cell
death
Blood brain
barrier

Frontal lobe
Type of stroke
Frontal lobe grey
matter
Frontal lobe
white matter
Lateral ventricle

FAST: face, one side drop, dysphagia; arms, cannot lift both
arms; speech, slurred or garbled, confusion; Time, dial 999.

Breakage of weakened blood vessel in the brain
leading to intracerebral haemorrhage.

Acute ischemic
stroke

Non-contrast CT scan, 12lead ECG and carotid ultrasound, CT
angiography, MRI, angiography, Transcranial Doppler ﬂow
studies, Transthoracic or transoesophageal echocardiography,
Xenon-enhanced CT scan, Single photon emission CT (SPECT)
scan

Thrombus rupture, then pieces of it travel
systemically reaching the brain to cause ischemia,
area that is deprived from blood supply triggers
the stroke symptoms.

Choroid plexus

Thrombolysis

Occipital lobe

Brain

Intracerebral
haemorrhage

Right anterior
cerebral artery

Other therapies
Acupuncture for
Stroke Rehabilitation

Occupational
therapy

Mechanism of action

Intracerebral
haemorrhage

Parietal lobe

Inferior sagittal sinus

Diagnosis

Alteplase breaks up
thrombi by degrading fibrin

Stem cell
therapy

Internal
Carotid
artery

Thrombus

Fig 1. Repeat angiogram several
hours post IV rt-PA showed blood
flow restauration. White arrow
shows residual partial
obstruction. In this case an IV
drug named NINDS rt-PA was
used with a dose of rt-PA
0.9mg/kg with maximal dose
90mg. Present drugs are focussed
to help with: Speech impairments,
eating problems, lasting weakness
on one side of the body.

Dipyridamole
Binds and inhibits cAMP-specific
3',5'-cyclic phosphodiesterase
4D, prevent the release of
arachidonic acid.
 Thromboxane A2 activity
 Platelet aggregation
 Intraplatelet concentration of
cAMP.

ADP Reversible
antagonist
Ticagrelor, Cangrelor,
Elinogrel
 Platelet activation
ADP

ADP Irreversible
antagonist
Clopidogrel
ADP

P2Y12
receptor

Dense granule

GPIb-IX-V
α -granule

(COX-1)  (AA)

Thromboxane A2
αIIbβ
Fig 2. Drug targets to
inhibit platelet activation.
Willebrand Factor (vWF)
Cyclooxigenase-1 (COX-1)
Arachidonic acid (AA)0

GPVI

(vWF)

Vitamin K inhibitors
Warfarin prevents
thromboembolic
complications; however,
newer alternative drugs
reduce intracerebral
haemorrhage such as
dabigatran and
rivaroxaban.

Thrombin
Aspirin

Collagen

Fibronectin

Fibrinogen

Fibrin
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