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Cell Structures, Cell Cycle, Epithelial Tissue

J &6@@B2@ LL .;1 L;A24B:2;A.?F QF@AZ2:

Connective, muscle, and nervous tissues; the integumentary system
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Bone structures, Axial Skeleton
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Appendicular Skeleton, Articulations
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Skeletal muscle cells and tissues, Muscles of the hindlimb
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Muscles of the forelimb, trunk, and head; Muscle groups
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Nervous tissue, structures of the central and peripheral nervous systems
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Special senses
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Blood tissue and the Heart
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Blood vessels
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Oxygen atom

Chemical level
Atoms bond to form
molecules with three-
dimensional structures.

/ 3 Water molecule \

Smooth muscle cell

Cellular level
A variety of molecules
combine to form the
fluid and organelles
of a body cell.

Organelle

Cell fluid

Smooth muscle tissue

Tissue level
A community of similar
cells form a body tissue.

Organ level
Two or more different tissues
combine to form an organ.

muscle

Urinary tract system
Kidney
S ! ‘ Organ system level
[

Skeletal
muscle
Ureter Two or more organs work

closely together to perform
the functions of a body system.

/

Bladder

< Urethra

A

Organismal level
Many organ system work harmaniously
together to perform the functions of an
independent organism.
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Integumentary System

Hair

* Encloses internal
body structures

* Site of many
sensory receptors

Nails

Muscular System

* Enables movement

* Helps maintain body
temperature

Skeletal
muscles

Tendons

Endocrine System
Pituitary
gland
Thyroid
gland

» Secretes hormones
* Regulates bodily
processes

Pancreas

Adrenal
glands

Ovaries
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(with skeletal system)
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Skeletal System

Cartilage * Supports the body
+ Enables movement
(with muscular

system)

Joints

Brain Nervous System

* Detects and
processes sensory
information

* Activates bodily

responses

Spinal

cord

Peripheral
nerves

Cardiovascular System

* Delivers oxygen
and nutrients to
tissues

* Equalizes

temperature in

the body

Blood
vessels
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) Lymphatic System Respiratory System
Th 4 b
ymus * Returns fluid to Nasal passage —'3%}[« * Removes carbon
blood \, ( dioxide from the
* Defends against body
Lymph pathogens * Delivers oxygen
nodes to blood
Spleen
I\
| | 8
Lymphatic It I A I~ \
vessels [ |
| (]
n Digestive System Urinary System
L.‘:j J * Processes food for == « Controls water
Pl 714 use by the body &;\‘ . balance in the
Stomach =\ /| ,.\-f\ * Removes wastes & body
. from undigested [§ * Removes wastes
e food | from blood and
Li X r o Kidneys excretes them
iver AT
[ 14
Gall |\ |
bladder \ \‘ \
| I"LJ i i‘ Urinary |
| W bladder \ |
Large T Vo /
intestine LW Vo /
| ( \ | | -
lo/  \<| |~ | ~|
) \
f [ | |
Small " |\‘ \l |
intestine b | \I [ / |
() SR
! 1A ) ] {
(”J awd (49 o
Male Reproductive Female Reproductive
System y System
* Produces sex A * Produces sex
hormones and Mammary <L hormones
gametes glands and gametes
* Delivers gametes * Supports embryo/
to female fetus until birth
* Produces milk for
| . infant
Epididymis ~_ Ovaries
Testes Uterus
o . ue
\ ; Vo
\ N \ |
1 & ) !
{ b { |
VR RN
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Frontal or .
forehead gcg'yg" ohltal

Nasal or

nose
Cranial .
Cephalic or | orskull | g G/‘ Ofic or ear Cephalic or head
head | Facial! | ¥ -Buccal or Acromial or J
or face - cheek shoulder
Oral or mouth E"":'“' or } Cervical or neck
Mental or ec Dorsal or g

; Thoracic or
Auxillary or chin / thorax, chest back
armpit —— Mammary -
Brachial < or breast
or am \ Abdominal Trunk
Antecubital or - (abdomen) |
front of elbow \ \ Umbilical Olecranal \ f Upper limb
:LT:‘;QI of elbow \
" (pelvis) Lumlha_ar
Antehrachialﬁ b ! erion
or forearm
Carpal or wrist——. WA 7
Palmar or ] Manual
paim \ !)} or hand - \
Gluteal
Digits Pollex or Inguinal or buttock
(phalanges) thumb or groin Pouliteal
i i 'opliteal or | .
o {'3-.%,?; rpt.','é'.'s:; back of knee Lower limb
or phalangeal) E . N |
Patellar m?mlmha Sural
or kneecap 9 or calf [
Crural L
or leg
Tarsal Calcaneal or
or ankle heel of foot N,
Digits L L [ |
(phalanges) “\\ 1 Pedal :#
or toes (digital -—— or foot Plantar or -
or phalangeal) ; sole of foot
Hallux
or great toe
. . . .
(Anterior View) (Posterior View)
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Mucous membranes line the
digestive, respiratory, urinary,
and reproductive tracts. They
are coated with the secretions ‘\
of mucous glands. &\

Serous membranes line body
cavities closed to the exterior
of the body: the peritoneal,
pleural, and pericardial

cavities. { \\
U

s e

Cutaneous membrane, or the
skin, covers the body surface. .

Bl
Synovial membranes line joint \
cavities and produce the fluid /
within the joint.

|
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The right atrium is separated from the left atrium by a wall called the interatrial septum . Normally in an
adult heart, the interatrial septum bears an oval-shaped depression known as the fossa ovalis , a remnant
of an opening in the fetal heart known as the  foramen ovale . The foramen ovale allowed blood in the
fetal heart to pass directly from the right atrium to the left atrium, allowing some blood to bypass the
pulmonary circuit. Between the two ventricles is a second septum known as the interventricular septum

It is substantially thicker than the interatrial septum, since the ventricles generate far greater pressure

when they contract.

The septum between the atria and ventricles is known as the atrioventricular septum . It is marked by
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the presence of four openings that allow blood to move from the atria into the ventricles and from the
ventricles into the pulmonary trunk and aorta. Located in each of these openings between the atria and
ventricles is a valve, a specialized structure that ensures one-way flow of blood. The valves between
the atria and ventricles are known generically as atrioventricular valves . The valves at the openings that
lead to the pulmonary trunk and aorta are known generically as semilunar valves . A transverse section
through the heart slightly above the level of the atrioventricular septum reveals all four heart valves along

the same plane ( 53A4 ).
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The right atrium serves as the receiving chamber for blood returning to the heart from the systemic
circulation. The two major systemic veins, the superior and inferior venae cavae , and the large coronary
vein called the coronary sinus that drains the heart myocardium empty into the right atrium.
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While the bulk of the internal surface of the right atrium is smooth, the depression of the fossa ovalis is

medial, and the anterior surface demonstrates prominent ridges of muscle called the pectinate muscles .
The right auricle also has pectinate muscles. The left atrium does not have pectinate muscles except

in the auricle. The right atrioventricular valve, or  tricuspid valve, separates the right atrium and right
ventricle.

$645A C2;A?6092

The right ventricle receives blood from the right atrium through the tricuspid valve. Each flap of the valve

is attached to strong strands of connective tissue, the chordae tendineae , literally Otendinous cords,O or
sometimes more poetically referred to as Oheart strings.O They connect each of the flaps to a papillary
muscle that extends from the inferior ventricular surface. There are three papillary muscles in the right
ventricle, called the anterior, posterior, and septal muscles, which correspond to the three sections of the

valves.

When the myocardium of the ventricle contracts, pressure within the ventricular chamber rises. Blood,

like any fluid, flows from higher pressure to lower pressure areas, in this case, toward the pulmonary

trunk and the atrium. To prevent any potential backflow, the papillary muscles also contract, generating
tension on the chordae tendineae. This prevents the flaps of the valves from being forced into the

atria and regurgitation of the blood back into the atria during ventricular contraction. 53A4 shows
papillary muscles and chordae tendineae attached to the tricuspid valve.
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The walls of the ventricle are lined with  trabeculae carneae , ridges of cardiac muscle
covered by endocardium. When the right ventricle contracts, it ejects blood into the
pulmonary trunk, which branches into the left and right pulmonary arteries that carry it

to each lung. At the base of the pulmonary trunk is the pulmonary semilunar valve that
prevents backflow from the pulmonary trunk.

23A A?6B:

After exchange of gases in the pulmonary capillaries, blood returns to the left atrium high in oxygen via
one of the four pulmonary veins. Blood flows nearly continuously from the pulmonary veins back into the
atrium, which acts as the receiving chamber, and from here through an opening into the left ventricle.

The left atrioventricular valve, or  bicuspid valve, separates the left atrium and left ventricle. This valve
is also called the mitral valve. In 53A4 a, the two atrioventricular valves are open and the two
semilunar valves are closed. This occurs when both atria and ventricles are relaxed and when the atria
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contract to pump blood into the ventricles. Figure 10.14b shows a frontal view. Although only the left side
of the heart is illustrated, the process is virtually identical on the right.
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The left ventricle receives blood from the left atrium through the bicuspid valve. Like in the right ventricle,
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the bicuspid valve is connected to papillary muscles via chordae tendineae to prevent prolapse. There
are two papillary muscles on the leftNthe anterior and posteriorNas opposed to three on the right.

The left ventricle is the major pumping chamber for the systemic circuit; it ejects blood into the aorta
through the aortic semilunar valve.

Although the ventricles on the right and left sides pump the same amount of blood per contraction, the
muscle of the left ventricle is much thicker and better developed than that of the right ventricle. In order

to overcome the high resistance required to pump blood into the long systemic circuit, the left ventricle

must generate a great amount of pressure. The right ventricle does not need to generate as much
pressure, since the pulmonary circuit is shorter and provides less resistance. 53A4 illustrates the
differences in muscular thickness needed for each of the ventricles.
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