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THE CIRCULATORY
SYSTEM
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Blood Vessels: The Body’s Highway

~ 4 \>\\'-‘.\

| — Key Fact: The body has
g three major blood vessels:
! | Arteries, Capillaries, and Veins.

B
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Highways with Lanes ' Access Ramps
= Blood Vessels Vehicles = Blood = Capillaries

(Channels circulating blood) (Moving O2 and nutrients) (Where exchange occurs)
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Deep Dive: Arteries, Capillaries & Veins

Artery Capillary Vein

Endothelium Endothelium

\,/ N

\ Connective

tissue .
1-cell thick wall allows easy Lower pressure.
Withstands high pump exchange of materials via diffusion. Valves prevent backflow.
pressure; elastic and durable Dilate during exercise to bring Skeletal muscles squeeze veins
more oxygen to muscles. to push blood to the heart.

_ EASY TO REMEMBER: A is for Away — Arteries carry oxygen-rich blood Away from the heart.
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Blood Vessel Comparison Matrix

Feature

Function

Blood Type

Arteries

Carry blood
AWAY from heart

Oxygen-rich
(usually)

Veins

Carry blood
BACK to heart

Oxygen-poor
(usually)

Capillaries

Exchange
substances/waste

Mixed

(transition zone)

Wall Structure

Blood Pressure

Flow Mechanism

Thick, 3 layers,
elastic

High

Heart's pumping force

Thinner, 3 layers,
contains valves

Low

Skeletal muscle

squeezing, breathing

Microscopic,
only 1 cell thick

Low

Diffusion (single-file

cellmovement)
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Historical Medical Milestones

Praxagoras
distinguishes
veins from arteries

Heart accurately
described as a
one-way pump

First
electrocardiograph
records electrical activity

b Dr. Charles R. Drew
1940 establishes first
1941 blood banks

First heart
transplants performed

First permanent artificial
heart implanted
(William DeVries)

2004/ Stem cells shown to
2008 generate new muscle; rat
hearts grown from stem cells
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The Heart: Structure & Engine

Two simultaneous pumping

Muscular organ Size of a fist, center of chest functions (to body / to lungs)

Superior/Inferior \ [
| Vena Cava lis> Norta Pulmonary Artery
Top Chambers (Atria): B / ' :
Right & Left Atria. = d 4
g . y ' N Pulmonary Veins
Thinner walls, receive 7 '\ /s \{ <
returning blood. —7/4 VA | Atrium R

Rights

f Q& witral
/:) :K\Aortic

Atriumi 7 el 2 3") -
Pulmonary A CT L\ ~ The Dividers:
Tricuspid 4\——-> k \ j,; h \ @& Strong muscular septum
| \\ N\ @ separates left/right.
1 Bottom Chambers (Ventricles): S\ e \' Valves separate atria from
Right & Left Ventricles. N Ven?ricl - U ventricles to keep blood

Stronger walls (Left is ), flowing one direction.

thickest), pump blood away. Right Ventricle
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ip- How the Heart Beats

\ \ \\'“. ‘>
I~g—+* :
Step 1: SA Node (Pacemaker) Alternating expansion/relaxation of

artery wall (avg 70 times/min)

in Right Atrium sends signal

Blood Pressure

Force against vessel walls. Measured
with a sphygmomanometer.

Jéex Step 2: Both Atria contract
| (fills ventricles)

Step 3: Signal travels _ \Q't.
to AV Node \

T Systole (contraction) =
/"\_ High point (e.g., 120)

"\;/ Diastole (relaxation) =
¢ Low point (e.g., 80)

\ W/ ’_/"
\E L i 3

Step 4: Signal moves through
excitable fibers; Ventricles contract
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Blood Flow: The Two Loops

To the Lungs & Back
(Top Loop):
Right Ventricle

—> Pulmonary Arteries
-> Lungs (02 diffuses in, =5
CO2 out)

—=> Pulmonary Veins

The 4 Core Functions

1. Transport O2 and
nutrients.

2. Carry away waste

-> Left Atrium. GGz

3. Fight disease /

clot blood.

To the Body & Back 4. Maintain
(BottonsLoop): " homeostasis
Left Ventricle and gnletity
- Aorta (largest artery) = (distribute body
-> Body Capillaries heat).

(02 out, CO2 in)
-> Vena Cava
-> Right Atrium.
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Blood Components: The Fluid of Life

Plasma

Definition:
The clear, yellowish fluid portion of blood (more than 50% of total
volume).

Composition:
90% water, 10% dissolved materials (glucose, fats, vitamins,
minerals, hormones, cell waste).

3 Protein Groups in Plasma

1. Regulates amount of water.

2. Produced by WBCs to fight disease.

3. Helps form blood clots.

e 2
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Blood Cells & Clotting

Red Blood Cells (RBCs): Carry O,. Mostly consist of White Blood Cells (WBCs): Disease fighters. Recognize

hemoglobin (iron-containing protein that binds to O,). invaders and produce chemicals to fight them.
Step 1 5_% Step 2 Step 3 D Step 4 Result
(Cut) (Platelets Stick) (Release Chemicals) ~ = (Fibrin Network Forms) ~(Trap cells to form scab)
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RBC vs. WBC Comparison

( « | Red Blood Cells

White Blood Cells s

~
- "

Carry Oxygen @ & @ Fight Disease

Pinched-in discs, NO nuclei @ & Irregular shape, HAS nuclei

Only about 120 days @
Extremely common ‘

Develop in marrow

O @ Live for months or years

& Rare (Only 1 WBC for
@ every 500-1,000 RBCs)

f %% Move from marrow to
other sites to mature




Blood Groups & Transfusions

// The Rule: Plasma contains antibodies that cause clumped cells if foreign markers are detected.

Type A Type B Type AB Type O

Marker A Marker B Markers A & B NO Markers
Anti-B Antibodies Anti-A Antibodies NO Antibodies Anti-A & Anti-B
\ Can Donateto: | Can Donate to: Can Donate to: Can Donate to:

\-) A, AB —> B, AB —> AB —>» A, B,AB,O

(Universal Donor)
Can Receive: Can Receive: Can Receive: Can Receive:
A O —> B,O —>» A,B,AB,O —» o)
| (Universal Receiver)



The Rh Factor & Pregnancy

s

{ Rh Factor Basics }

Another marker on red blood cells
(Rh-positive or Rh-negative).

.

|
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/—(L The Complication Scenario ——

- ‘&_;

Condition
Mother is Rh-negative, Fetus is Rh-positive.

J

¥

Trigger
Fetus's Rh-positive blood mixes with
Mother's Rh-negative blood.

M

[

Reaction
Mother's body produces anti-Rh antibodies.

J

v

s

Danger

During another pregnancy, these antibodies
can cross the placenta and destroy red blood
cells if the new fetus is Rh-positive.

\
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The Heart Attack

Mechanism: Blood flow does
not reach the heart muscle.

Result: Damage to the heart,

potentially fatal.

Circulatory System Disorders

Root Cause: Atherosclerosis
(Blocked arteries). Caused by fat
deposits, reducing flow of oxygen-rich
blood. Forces heart to work harder.

_ EASY TO REMEMBER:
Heart Attack = Blockage in the Heart.
Stroke = Blockage/Rupture in the Brain.
Both are caused by lack of Oxygen.

The Stroke

Mechanism: Clots form in blood
vessels supplying oxygen to
the brain. Can lead to ruptured
vessels (internal bleeding).

Result: Parts of the brain die
due to oxygen deprivation.
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