NOTESKARTS | BPI104T — Unit V - Short Notes

NOTESKARTS

Smart Notes. Smarter Pharmacists.

SHORT NOTES | QUICK REVISION EDITION

B.Pharm — SEMESTER I
BP104T

Human Anatomy, Physiology and Pathophysiology I

UNIT V

Cardiovascular System
Heart Anatomy < Circulation » Conduction System * ECG ¢ Hypertension * [HD

PCI Regulated Syllabus | Quick Revision / Short Notes

www.noteskarts.com

Noteskarts * Page 1 of 11




NOTESKARTS | BPI104T — Unit V - Short Notes

+THIS IS THE SHORT NOTES EDITION

Want the FULL Detailed Notes?

Get the complete 30+ page unit notes — every topic explained in full, 8 branded diagrams, comparison tables,
and an AKTU-style question paper — only on Noteskarts Prime

With Noteskarts Prime you get:
 Full-length, exam-ready unit notes for every

subject — not just short notes

» AI MCQ Lab — unlimited practice questions
with instant explanations

» AKTU / PClI-style sample papers for every
subject and unit

» Downloadable, print-ready PDFs — study

Scan to upgrade to Prime
offline anywhere Available on Google Play
9

» New units and subjects added every week

Table of Contents

1. Heart Anatomy, Circulation & Vessels
2. Conduction System, Cardiac Cycle & ECG
3. Blood Pressure & Cardiovascular Pathophysiology

Noteskarts ¢ Page 2 of 11




NOTESKARTS | BPI104T — Unit V - Short Notes

1. Heart Anatomy, Circulation & Vessels

Anatomy of the Heart

(Anterior/Frontal Section)

Pulmonary
Artery - (@

(To lungs)
| Superior Vena Cava }\s
(From upper body)

Function of Chambers

Pulm9nary e Right atrium: Receives
Veins

{ deoxygenated blood from
(From lungs) vena cava.

o Right ventricle: Pumps
deoxygenated blood to lungs
via pulmonary artery.

o Left atrium: Receives oxygenated
blood from pulmonary veins.

o Left ventricle: Pumps oxygenated
blood to body via aorta.

(Between left atrium

and left ventricle)

Colour Code

" | Right side (deoxygenated blood)
Left side (oxygenated blood)

Tricuspid Valve Mitral (Bicuspid) Valve

(Between right atrium
and right ventricle)

[ Inferior Vena Cava }
(From lower body)

The right and left sides of the heart are named from the patient’s perspective,
so they appear reversed in an anterior view diagram.

Fig. 2.1 - The four chambers, four valves, and great vessels of the heart Noteskarts

Fig. 1 — Anatomy of the heart
Heart Anatomy, Circulation & Vessels

The heart is a muscular organ that pumps blood throughout the body. It has four chambers and
four main valves that keep blood flowing in the correct direction. The right side sends deoxygenated
blood to the lungs, while the left side sends oxygenated blood to the body.

* 4 chambers:
— Right atrium — receives deoxygenated blood.
— Right ventricle — pumps blood to the lungs through the pulmonary artery.
— Left atrium — receives oxygenated blood from the lungs.
— Left ventricle — pumps oxygenated blood to the body through the aorta.
* Blood flow:
Right Atrium — Right Ventricle — Pulmonary Artery — Lungs — Left Atrium —
Left Ventricle — Aorta — Body
* 4 valves:
— Tricuspid valve — between right atrium and right ventricle.
— Pulmonary valve — between right ventricle and pulmonary artery.
— Mitral/Bicuspid valve — between left atrium and left ventricle.
— Aortic valve — between left ventricle and aorta.
* Heart sounds:
— “Lub” — closure of the AV valves (tricuspid and mitral).
— “Dub” — closure of the semilunar valves (pulmonary and aortic).
» Heart wall layers:
— Pericardium — protective sac around the heart.
— Myocardium — muscular layer that contracts and pumps blood.
— Endocardium — smooth inner lining of the heart.
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» Coronary arteries:
— LAD, LCx and RCA supply oxygen-rich blood to the heart muscle.
— They arise from the base of the aorta.

Heart Valves

The heart valves prevent the backflow of blood and ensure that blood moves in one direction. The
heart has two main circuits: pulmonary circulation, which carries blood between the heart and
lungs, and systemic circulation, which carries blood between the heart and the rest of the body.

o Tricuspid valve: Located between the right atrium (RA) and right ventricle (RV).

o Pulmonary semilunar valve: Located between the right ventricle and pulmonary
artery.

o Mitral/Bicuspid valve: Located between the left atrium (LLA) and left ventricle
(LV).

e Aortic semilunar valve: Located between the left ventricle and aorta.

e Main function of all valves: Prevent backflow of blood.

Systemic and Pulmonary Circulation

LUNGS
Pulmonary Circulation
(Heart - Lungs - Heart) -
Pulmonary Veins

(Gas exchange:
CO; out, 02 In)

(oxygenated blood)

Carry oxygenated

blood from lungs
to heart

e Carries deoxygenated blood
from right ventricle to lungs
via pulmonary artery.

e Gas exchange occurs in lungs

(Left atrium)
(CO; out, O, in).
e Carries oxygenated blood
back to left atrium via
pulmonary veins. T
(oxygenated blood)

Carry oxygenated
blood from heart
to body tissues
(Left ventricle)

’ Systemic Circulation
(Heart - Body - Heart)
Pulmonary Artery

deoxygenated blood) .

{towyy o Carries oxygenated blood
Carry deoxygenated from left ventricle to body
blood from heart tissues via aorta and arteries.
to lungs

| (Right ventricle) e Delivers O, to tissues and
collects CO..
o Carries deoxygenated blood

back to right atrium via

Vena Cavae vena cavae.

(deoxygenated blood)

Carry deoxygenated

blood from body tissues

to heart ' Oxygenated blood

(Right atrium) (rich in 0,)

5 Deoxygenated blood
(rich in CO,)

BODY TISSUES
(Systemic exchange:
0, delivered, CO, collected)

Pulmonary circulation (heart-lungs-heart) and systemic circulation (heart—body-heart) work together
to supply oxygen to tissues and remove carbon dioxide from the body.

Noteskart?

Fig. 2.1 - Two circuits in series: pulmonary (heart-lungs-heart) and systemic (heart-body-heart)

Fig. 2 — Systemic and pulmonary circulation

Pulmonary Circulation

Right ventricle — Pulmonary artery — Lungs — Pulmonary veins — Left atrium

« Blood goes to the lungs for gas exchange.
e CO:1sremoved and O: is taken up.

Systemic Circulation

Left ventricle — Aorta — Body tissues — Venae cavae — Right atrium

o Oxygenated blood is delivered to the body tissues.
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o Deoxygenated blood returns to the right atrium.
Types of Blood Vessels
e Arteries
o Carry blood away from the heart.
o Have thick, muscular walls.
o Carry blood under high pressure.
o Veins
o Carry blood towards the heart.
o Have thinner walls and valves.
o Carry blood under lower pressure.
o Capillaries
o Have a single layer of endothelial cells.

o Connect arteries and veins.

o Main site for exchange of oxygen, nutrients, CO: and wastes.

Cardiac Cycle Recap

The cardiac cycle is the sequence of events that occurs during one heartbeat. It includes
contraction and relaxation of the atria and ventricles, allowing blood to fill the heart and then

be pumped out.

o Atrial systole — Atria contract and push blood into ventricles.

o Isovolumetric ventricular contraction — Ventricles start contracting; all valves are

closed.

o Ventricular ejection — Ventricles contract and pump blood into the arteries.

o Isovolumetric relaxation — Ventricles relax; all valves are closed.

o Ventricular filling — Blood flows from atria into ventricles.
e “Lub” — AV valves close.
e  “Dub” — Semilunar valves close.

2. Conduction System, Cardiac Cycle & ECG
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The Cardiac Conduction System

Pathway of Electrical Impulse

SA Node

(Sinoatrial node) (AA‘tI,iONV:gﬁicum node) | SA node
» Pacemaker of the heart B ocatc it tioyentici | (in right atrium wall)
* Located in right atrium wall junction ¥
« Initiates electrical impulse « Brief delay in impulse AV node
(allows ventricular filling) (atrioventricular junction)
— 3 =
Bundle of His ‘ fumiclashins ‘

(in interventricular septum)

« Conducts impulse from
AV node to ventricles t

Spibsihblouh Left & right bundle branchU

= interventricular septum 7@[0"9 septum) p—
‘ 0 Left&Right :  Left . 2
Bundle Branches g \ Ventricle w Purkinje fibres

« Carry impulse to left /A / 0 Purkinje Fibres (through ventricles)

|5 b TighticRtCles 1 « Spread impulse through

* Run along interventricular ventricular walls Result: Coordinated contraction
septum « Cause coordinated of both ventricles
contraction of ventricles
Fig. 4.1 - Electrical impulse pathway: SA node = AV node - Bundle of His = bundle branches - Purkinje fibres Noteskarté‘[

Fig. 3 — Cardiac conduction system

The cardiac conduction system produces and carries electrical impulses that control the

heartbeat. The SA node starts the impulse, while the AV node briefly delays it before it
reaches the ventricles.

o Impulse pathway:
SA Node — AV Node — Bundle of His — Bundle Branches — Purkinje Fibres
— Ventricular contraction

o SA Node: Natural pacemaker; normally 60-100 beats/min.
e AV Node: Delays the impulse, allowing the ventricles to fill with blood.
Autonomic Control
o Sympathetic: Increases heart rate, contractility and AV conduction.
« Parasympathetic (Vagus): Decreases heart rate and AV conduction.
Cardiac Output
o Cardiac Output = Heart Rate x Stroke Volume
e Resting cardiac output is about 5 L/min.
e Stroke volume depends mainly on:
o Preload — amount of blood filling the ventricle.
o Contractility — strength of ventricular contraction.

o Afterload — resistance against which the heart pumps.
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Phases of-the Cardiac Cycle

Atrial Systole o
2 2 ompletes
(Atrial Contraction) & s B
® Atria contract and push blood filling
into ventricles (~ 10-15% of
® AV valves open, semilunar valves ventricular
closed volume)

Ventricular Filling Isovolumetric Ventricular
(Diastole) Contraction
Passive
* AV valves open filling « Ventricles begin to contract AIGIES
o ot (70a " Alvas coss ol
of ventricular i A
* Semilunar valves closed ) (WY sadisemilimar) builds up)
« Most of ventricular filling * Pressure in ventricles rises
occurs in this phase but no blood is ejected
Isovolumetric Ventricular 0 Ventricular Ejection
Relaxation r—
o Ventricles relax cl::de 2 * Ventricles contract forcefully ?IOOI:SOWS
o All valves closed (Pressure 5 Semilur.\ar val\{es open azda :ulmonary
o Pressure in ventricles falls falls) * Blood ejected into aorta artery
rapidly and pulmonary artery
¢ No blood enters or leaves ® AV valves closed
[ The cardiac cycle is a continuous, repetitive sequence of electrical and mechanical events. J
Fig. 4.1 - The repeating sequence of mechanical events in one heartbeat Noteskart’

Fig. 4 — Phases of the cardiac cycle

» Cardiac cycle: Atrial systole — Isovolumetric ventricular contraction — Ventricular
ejection — Isovolumetric relaxation — Ventricular filling.

The Normal Electrocardiogram (ECG) Waveform

QRS complex P wave
(Ventricular depolarisation) . "
- il * Represents atrial depolarisation
R | * Leads to atrial contraction
_Pwave T wave &
(Atrial depolarisation) (Ventricular repolarisation) QRS complex

* Represents ventricular
depolarisation
« Leads to ventricular contraction
« Atrial repolarisation occurs
at the same time (not visible)

\ R

Q S Q S T wave

* Represents ventricular
repolarisation
« Leads to ventricular relaxation

i PRinterval
: (Start of P to start of QRS) { o
: <

4

QT interval
(Start of QRS to end of T)

P wave, QRS complex and T wave represent the sequential electrical events of one heartbeat.

Fig. 3.1 — The P, QRS and T waves represent the sequential electrical events of one heartbeat Noteska rts '

Fig. 5— The normal ECG waveform
» P wave = atrial depolarisation. QRS complex = ventricular depolarisation. T wave =
ventricular repolarisation. PR interval = AV nodal delay. QT interval = total ventricular
activity.
Arterial Pulse

Noteskarts * Page 7 of 11




NOTESKARTS | BPI104T — Unit V - Short Notes

» Palpable pressure wave from each ventricular ejection. Common sites: radial (wrist),
carotid (neck), femoral (groin), dorsalis pedis (foot). Assessed for rate, rhythm, volume,
symmetry.

3. Blood Pressure & Cardiovascular Pathophysiology

Regulation of Blood Pressure: Baroreceptor Reflex and RAAS

SHORT-TERM: Baroreceptor Reflex LONG-TERM: Renin-Angiotensin-Aldosterone System (RAAS)
(Rapid Neural Mechanism) (Slower Hormonal Mechanism)
o Blood pressure detected Carotid sinus Renal blood flow | / BP | =
by baroreceptors baroreceptor Aortic arch Kidney releases RENIN 7
(carotid sinus, aortic arch) ‘ baroreceptor = e b e
‘ - ) Renin converts Angiotensinogen = R
i — Angiotensin | ’A"%ﬁ-ﬂfm’eﬂ B L Angictensin| J
9 Baroreceptor firing rate
signals the medulla oblongata Y=o om::':ﬂ ¥ '
; ACE (lungs) converts R ACE | otensinll
3 e Angiotensin | — Angiotensin Il (inlungs)
L
. : = ¥+
Sympathetic | / Parasympathetic 1 7 , Angiotensin|l causes \ GroE
outflow to heart and vessels vasoconstriction & stimulates " (releases aldosterone)
ALDOSTERONE release
* = —— ' L~ e - e T .
Results: Heart rate 1, Contractility 1, e Aldosterone — Na* + water retention J( @Q ®
Vasoconstriction T — Blood pressure restored ) — 1 blood volume — 1 BP ¢ {Z )] Y
= I ) s )
Acts within seconds to minutes Acts within hours to days
{ Both mechanisms work together to maintain long-term blood pressure homeostasis. ]
Fig. 7.1 - Rapid neural (baroreceptor) and slower hormonal (RAAS) mechanisms both maintain blood pressure Noteskarts

Fig. 6 — Regulation of blood pressure

Blood pressure depends mainly on cardiac output and peripheral resistance. The body
regulates BP through short-term nervous mechanisms and long-term hormonal mechanisms.

o BP = Cardiac Output x Peripheral Resistance
o Short-term regulation — Baroreceptor Reflex:
o Baroreceptors are present in the carotid sinus and aortic arch.

o Signals reach the medulla, which adjusts sympathetic and parasympathetic
activity.

o Acts within seconds.

o Long-term regulation — RAAS:
o | Renal blood flow — Renin release
o Renin — Angiotensin I

o ACE converts Angiotensin | — Angiotensin II
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o Angiotensin II causes vasoconstriction and 7 aldosterone.
o Aldosterone — Na* and water retention — 1 blood volume — 1 BP.
Hypertension
Hypertension is persistently high blood pressure, commonly defined as >140/90 mmHg.
« Primary hypertension: No single identifiable cause; most common.
e Secondary hypertension: Caused by conditions such as renal or endocrine disease.

e Mechanisms: T Sympathetic activity, RAAS overactivity, and impaired sodium
excretion.

e Often has no symptoms and is called the “silent killer.”
o Long-term effects: LVH, stroke, CKD and atherosclerosis.
Cardiac Arrhythmias

Arrhythmias are abnormal heart rhythms caused by problems with impulse formation or
conduction.

e Bradyarrhythmias: Slow heart rate, e.g., heart block.
e Supraventricular tachyarrhythmias: Rapid rhythms arising above the ventricles, e.g.,
atrial fibrillation (AF).

e Ventricular arrhythmias: VI/VF, which can be life-threatening.

Congestive Heart Failure

Heart failure occurs when the heart cannot pump enough blood to meet the body's needs.
o Compensation: Sympathetic activation, RAAS activation and cardiac remodelling.
e Over time, these mechanisms can worsen heart failure.
o Left-sided failure: Pulmonary congestion — dyspnoea, orthopnoea.

o Right-sided failure: Systemic congestion — oedema, raised JVP, hepatomegaly.

Atherosclerosis
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Pathogenesis of Atherosclerosis

~

Chronic endothelial injury Endothelial
(Hypertension, smoking, hyperlipidaemia, diabetes) injury
Increased endothelial permeability LDL enters
LDL cholesterol accumulates in the vessel wall vessel wall
¥
LDL oxidised, monocytes adhere Monocyte >
Monocytes migrate into the wall and become macrophages Macrophage
¥
Macrophages engulf oxidised LDL Foam cells
Become lipid-laden foam cells (fatty streak) (fatty streak)
¥
Smooth muscle cells migrate and proliferate Fibrous cap
Collagen deposition forms a fibrous cap over a lipid core formation
L 2
Mature atherosclerotic plaque Narrowed
Narrow lumen — reduced blood flow lumen
K 2
Plaque rupture exposes thrombogenic core Thrombosis
Thrombus formation - acute vessel occlusion (acute occlusion)

Chronic endothelial injury followed by lipid accumulation, inflammation, smooth muscle proliferation

and plaque rupture leads to atherosclerosis and its complications. .

]
Fig. 8.1 - From endothelial injury to fatty streak, fibrous plaque, and acute rupture/thrombosis Notesl@_rts

Fig. 7— Pathogenesis of atherosclerosis
Atherosclerosis is the buildup of fatty plaques inside arteries.

o Endothelial injury — LDL accumulation and oxidation

Macrophages — form foam cells

Foam cells — fatty streak

Fatty streak — fibrous plaque

Plaque rupture — thrombosis — possible vessel blockage

Coronary Artery Disease: Angina & MI
Angina
Angina is temporary, reversible heart muscle ischaemia.
e Stable: Occurs during exertion; relieved by rest.
o Unstable: May occur at rest; medical emergency.
e Prinzmetal: Caused by coronary artery spasm.
Myocardial Infarction (MI)

MI occurs when prolonged coronary artery blockage causes irreversible heart muscle
Necrosis.

e Usually caused by a thrombus over a ruptured plaque.
o STEMI: Usually complete occlusion — ST elevation and extensive myocardial
injury.
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e NSTEMI: Usually partial occlusion — subendocardial injury.
« Diagnosis: Mainly by elevated cardiac troponin.

o Treatment: Urgent reperfusion; traditional MONA measures may be used when
appropriate.

— Note
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