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Whole Blood and the Hematocrit
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RBCs and Hemoglobin

How many RBCs in 1 mm? of blood? How many oxygen gas
molecules may be carried by one RBC? How many oxygen gas
molecules may be carried by 1 mm3 of blood?

What are the special structural characteristics of erythrocytes?

Sectioned view

(a) RBC shape (b) Hemoglobin molecule (c) Iron-containing heme
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Increased erythropoietin
secreted into blood

Return to homeostasis
when oxygen delivery
1o kidneys increases
to normal

Proerythroblasts in
red bone marrow
mature more quickly
into

More reticulocytes
enter circulating blood

Larger number
BCs in
circulation

Increased oxygen
delivery to tissues




Types of White Blood Cells

2%

=) Eceire phil

(E) Basophil i) Maurophil
Which of these cells
is/are phagocytic?

Which of these cells

provide life-long
immunity?

WBCs comprise what

1d Son Al o bocre

percentage of whole

iei Mo plood?

Diapedesis & Phagocytosis in WBCs

Neutrophil

Endothelial cell

Rolling

Sticking

endothelial cells

A NY | R

\ \ '\H Interstitial fluid
WANY
\ I \

Key:
& Selectins on endothelial cells

B Integrins on neutrophil

Squeezing between

WBCs roll along
endothelium, stick to it &
squeeze between cells.

Neutrophils & macrophages
exhibit positive
chemotaxis. What does
this mean?

List some examples of
materials that these cells
phagocytize.




Anatomy of Blood Vessels

TUNKEA MTERMA:
Eredobiadiom

Eizearm ertm embrare
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TUMKCAMED Ia:
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l Exerna dasiclaming

Describe the
- force(s) that
- move blood in
« arteries

TUMIKCA EXTERMA

Baw e ...in veins?
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Fincopicvesides = — _ _ = o

Bragam antm am beare ..

5 Jo Capillary
Construction

5 Convinuous capillary femad by erdohelia celz Most Capillaries in the bOdy
are of the type known as .

Mudeus ofendohdial —
cadl .

Luman

nercaluar deft

In most of the brain and spinal
cord, the endothelial cells of
continuous capillaries are
“welded” together by .

Fenestrated capillaries are
found in close association with
transport epithelia. Name at
least one organ in which you
would find fenestrated

B capillaries. List at least one
Mma o Npeewe location of sinusoids.

Exchanges across Capillary Wall
Endathelial
cell

Capillary
Exchange

List some examples of plasma proteins.

Interstitial fluid m wm gﬁ::‘?wull

Water-tiled pore Plokrie NGtEiann
What is the force ( A
that causes water iy
and dissolved el
substances to leave | et e = Oytoplasm
the capillary? sromeleeete ]

B
How is most of this & Excangeate
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water returned to ey mored acoss
the blood? f&%"?’;‘f‘“ rransport

through pores




Scheme for Lymphatic

In what way(s) is
the lymphatic
circulatory system
different than the
blood circulatory
system?

What is the name
for the fluid in
lymphatic vessels?

Why is this fluid
emptied into veins
and not arteries?

...which veins?

Circulation

SYSTEMIC CIRCULATION PULMONARY CIRCULATION

‘\ Lymph node

T\ Lymphatic
—_capillaries

Lymphatic
duct

Subclavian

vein /f

Lymphatic Pulmonary
vessel blood
Valve capillaries

Lymph
nede Systemic
) blood

Lymphatic capillaries

capillaries

The Heart




Embryonic Development of the Heart

Name the embryonic
germ layer from which

"SR the heart develops.
éé ~ " When does the
: o e myocardium begin
o x demonstrating

Truncus supetior —— 0"
arteriosus vna cava

intrinsic rhythmicity?

———— Pulmonary trunk

oo — (e . .. Name the heart
A S . structure(s) that
(S O e enable a separation of

oxygenated and
deoxygenated blood.

Surface Anatomy of the Heart
(anterior view)

Left common
carotid artery

Left subclavian artery
Arch of aorta
Ascending aorta
Ligamentum arteriosum

Brachiocephalic S—

trunk
Superior \L
vena cava > i
B 3 Left pulmonary artery
|

Right pulmonary

artery — Pulmonary trunk

Right pulmonary Left pulmonary veins
veins

RIGHT AURICLE =220/1 LEFT AURICLE OF
OF RIGHT LEFT ATRIUM
ATRIUM

Right Left coronary artery
coronary artery (anterior interventricular
RIGHT ATRIUM ;ﬁ;&ﬁ‘oﬂ
CORONARY | INTERVENTRICULAR
suLcus | suLcUS

Anterior

cardiac vein Greater cardiac vein

RIGHT:
VENTRICLE
Inferior vena cava

LEFT VENTRICLE

Descending aorta




Surface Anatomy of the Heart
(posterior view)

Left common
carotid artery
Left subclavian i .
artery l Brachiocephalic trunk
AlTg e & £ 3 Superior vena cava
Descending aorta j 1

Left pulmonary
artery
Pulmonary trunk

Ligamentum arteriosum
Ascending aorta

Right pulmonary artery

Left pulmonary

veins

LEFT AURICLE OF - ’ " " ;

LEET ATRIUM ) 1 ! Right pulmonary veins
7 2 N < RIGHT ATRIUM

LEFT ATRIUM

Coronary sinus

LEFT VENTRICLE
Middle cardiac vein

POSTERIOR
INTERVENTRICULAR
SULCUS

Right coronary artery
RIGHT VENTRICLE

Inferior vena cava

Structure of the Heart Wall

PERICARDIUM

Heart wall Aorta
— o S5
FIBROUS o s Superior _
PERICARDIUM — | N ENDOCARDIUM venacava/ Pulmonary
PARIETAL —— /(= trunk
LAYEROF | » Trabeculae Superficial
SEROUS carneae i . mUSCle
PERICARDIUM Coronary blood : > bundles
vessels 3 . s
cardi in atria
Pe:\“cardlal ) 3 : \:\‘\'\\\\
cavity — MYOCARDIUM = = \
VISCERAL | (CARDIAC MUSCLE)  pgq = N
LAYER OF . P SN .
SEROUS muscle. Superficial
PERICARDIUM bundle in muscle
(EPICARDIUM) ventricle bundles in
ventricles

Describe the substance normally found in the pericardial cavity.
Describe the movement of the atria during contraction. ...the ventricles.

Describe the tissue construction of each of the three layers of the heart
wall. How are endocardium and endothelium related?




Cardiac Muscle Tissue (review)

@I\ : v ﬁ"
= il r Intercalated

discs

Opening of

\ &
Desmosomes _ : . transverse
. 3 tubule

Gap junctions

Cardiac muscle fiber

Nucleus

Sarcolemma

(a) Cardiac muscle fibers

What two types of intercellular junctions are found at
intercalated disks?

How is the function of gap junctions different from the function
of transverse tubules?

Internal Anatomy of the Heart

Why are structures of the right heart colored blue in this figure?

What is the function of the coronary sinus? ... of papillary muscles?

Opening of superior

vena cava e ‘\
PULMONARY -

SEMILUNAR VALVE .-.
Fossa ovalis :
in interatrial septum [ F y

Left pulmonary
veins

LEFT ATRIUM

AORTIC
SEMILUNAR VALVE

BICUSPID VALVE

CHORDAE
TENDINEAE

INTERVENTRICULAR
SEPTUM

PAPILLARY MUSCLE
LEFT VENTRICLE

RIGHT ATRIUM
Opening of coronary sinus

Opening of inferior
vena cava

TRICUSPID VALVE
RIGHT VENTRICLE
TRABECULAE CARNEAE

Inferior vena cava
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Skeleton of the Heart and Valve

Function
Pulmonary
selmiltinar \
e valve (open,
Sk (S

Aortic semilunar  Aortic semilunar ~.f |

s clased). 8 valve (closed)  valve (open) <

Right coronary
artery

Bicuspid
valve
(closed)

Tricuspid
valve
(open)

Tricuspid
valve
(closed)

Which side is the anterior surface?
What are the ventricles doing in each figure?
What are the functions of the skeleton of the heart?

Valve Function (contd)

Open

CHORDAE TENDINEAE

Slack

PAPILLARY
MUSCLE

Relaxed Closed '\T "W
A
\\'ﬁqu "ﬁfl

CHORDAE TENDINEAE

Taut

Name the valve shown in these figures.
PAPILLARY

Justify your answer. MUSCLE , N \ _
ontracte —4 i K\
Describe the force that causes the AV contactee _ v

valves to close.
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The Cardiac Cycle

Differentiate between systole and diastole. When is the
systolic pressure created? ...the diastolic pressure?

What factors determine end-diastolic volume, and how is
this related to cardiac output?

The Pulmonary Circuit

Describe the pathway of one RBC from the heart, through the
pulmonary circuit, and back to the heart.

Where does gas exchange occur? (Describe the structures in
both the cardiovascular and respiratory systems.)

Arch of
aorta

Left
pulmonary
artery
Ascending
aorta

Left
pulmonary
N\ | veins

Superior
vena cava

Right
pulmonary
artery
Right
pulmonary
veins

Pulmonary
trunk

—— Diaphragm

Abdominal
aorta

Inferior
vena cava_

(a) Anterior view
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Systemic capillaries of
head, nock, and upper imbs

Left pulmanary artary

— Pulmonary
= i \'-“‘.\ /r;‘plllariesnf
) i / left lung
Pul trunk —— - - Left pulmonary
ulmanary trun 5 =

— Lot atrium
i —— Lefi veniricle
Caliac trunk

Aight atrium ——
Inferior vana cava ~_- common
FRight ventrcle hepatic artary

7
[ % Left gastric arery
- M~ splenic artery

7 A Capillaries
SBinusoids of hver — 7 of stomach
Hepatic portal vain —

Hepatic vain

Capillaries
of splean
- Supericr
#71| mesantaric
= A anaery

W Infarior

Right comman
iliac vain

capillanies of
trointestinal masantaric
fract artory

Left common
lliac artery

Left intarnal
iliac (hypogastric)
artary

Right internal iliac
(hypogastric) vein |
Right external —
i vein

Systemic —— 7 —— Left external
ciptares s
Venules " Arterioles

——— Syslemic
capillanes of
lgwrer imbs

blood between the two circuits?

The
Systemic
Circuit

Describe the structure
and function of portal
circulation, including

the example shown in

this figure.

Do the lungs receive a
portion of the systemic
cardiac output? Why
or why not?

Where does ventricular ™
contraction begin?
Why? £

Anatomy of the Cardiac Conduction

What is the
appropriate
stimulus for AR A
cardiac muscle .
contraction?

€ SINOATRIAL (3A) NODE

€) ATRIGVENTRIGULAR — \\ #
(AV) NODE )
1 ‘ﬂ.'t’ ’ \ A N
Right atrium :

Right ventricle

System

What cells make up the
cardiac conduction
system?

Arch of aorta

Left atrium

o ATRIOVENTRICULAR (AV)
BUNDLE (BUNDLE OF HIS)

RIGHT AND LEFT
BUNDLE BRANCHES

Left ventricle

e CONDUCTION MYOFIBERS
(PURKINJE FIBERS)
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Millivolts (mV)

ECG Recording

How many cardiac

R
i cycles are represented in
this ECG recording?
S-T
3 segment Describe the electrical
N events corresponding to
N\ 1 each wave of the ECG.
1 | .
: e : Label the mechanical
St T ! events (including when
== —— Q-Tinterval —— | they happen) related to
0 02 0.4 06 0s each wave of the ECG.

] lub ] dub

Regulation of Heart Function

Does this figure describe intrinsic or extrinsic regulation of
heart function?

Identify and label the nerve that would supply Parasympathetic
innervation of the heart.

INPUT TO CARDIOVASCULAR
CENTER (nerve impulses)
— From higher brain centers: cerebral
& cortex, limbic system, and hypothalamus

From sensory receptors:
< Proprioceptors—monitar movements.

-« Chemoreceptors-monitor blood chemistry
Baroreceptors—monitor bload pressure
OUTPUT TO HEART
(increased frequency of nerve impulses)
Cardiac accelerator Increased rate of spontaneous

depolarization in SA node (and AV node)

herves (sympathetic) increases hear rate

Increased contractility of atria and
ventricles increases stroke volume

Cardiovascular

Decreased rate of spontaneous depolar-
(CV) center

ization in SA node (and AV node)
decreases heart rate

@ John Wily & Sons, Inc
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Glossopharyngeal

(IX) nerves
Cardiovascular-

(CV) center

Sy

Wagus (X) nerves

arasympathetic!
Medulla oblongata {Rstasymp 4

|

SA node

The Heart as an Effector in Blood
Pressure Regulation

Baroraceptors
in carotid sinus

Baroreceptors
in arch of acrta

AV node
T Ventricular
\/ ? myocardium

Spinal cord Cardiac accelerator
Key: nerve (sympathetic)
Sensory (afferent) neurons «— H
Motor (efferent) neurons 5 Sympathetic trunk IS thIS a I’eﬂex arC')
Interneuron J— ganglion

Cardiac output

is a function of
1

Concept Map: Cardiac Output

}

influence.

pinephrine from
adrenal medulla

Where are the receptors for epinephrine that
effect contractility?

determined by determined by
Rate of depolarlzation Force of contraction in
in autorhythmic cell ventricular myocardium
is influenced by
is slowed by is made laster by '—I—‘
[Farasvrnpathatlc pathetic l Contractility l Length-tension
|n narvation

——

Differentiate between these two mechanisms

relafionship of
musc

which vulrles with

aided by
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