Human Anatomy & Physiology Overall Flow
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Organization of the Human
Body
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« All specific functions are performed by specific

structure.

« Therefore — structure of something will determine

function.

Anatomy + Physiology =

study of the structure

-

| and function of body parts

Microscopic Anatomy=

Study of structures
that can not be seen
with out magnification

Gross Anatomy =
Study of large

structures visible
with the naked eye

Cytology = Histology =|
Study of Study of
cells tissues

Surface =
Structures referred
in the general form
/superficial anatomic
markings

Systemic =
Structures are studied
organ system
by organ system

Regional =

Structures

in a specific
area are studied




Microscopic to Gross Anatomy
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Other Perspectives on Anatomy

* Developmental Anatomy: structural changes over
time

+ Embryology: first two months of development

+ Comparative Anatomy: considers different types of
animals

* Medical Anatomy: anatomical changes during
disease

+ Radiographic Anatomy: noninvasive imaging
procedures

» Surgical Anatomy: anatomical landmarks important
to surgical procedures




LEVELS OF ORGANIZATION IN LIVING THINGS

12+ Elements in human body.
Only 4 make up 99%

1. CARBON
2. HYDROGEN
3. OXYGEN
4. NITROGEN

H0
NITROGEN, OXYGEN, ETC... CARBOHYDRATES
PROTEINS
LIPIDS
NUCLEIC ACIDS

Other Elements:
Calcium 0.2%
Hydrogen °;Z§:" Phosphorus 0.2% Carbohydrates
62% Potassium 0.06% 3%
\ | |Sodium 0.06%
0 Sulfur 0.05% s
::‘hlonng g.gg"l/z (b) Molecular composition
lagnesium .03%

nag eI of the human body
lodine 0.0000003%

\

Nitrogen
1.5%

(a) Elemental composition
of the human body

Trace elements (see caption)
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(@ Cellular level .
Cells are made up of Atoms .
molecules .

Smooth
e === | Mmuscle
(@ Tissue level tissue

Tissues consist of
similar types of cells

() Chemical level
Atoms combine to
form molecules

(- Epithelial L\l
o (d‘/ -~ tissue LS
! = <) Smooth | }
\ ’ n‘1uscle ~Blood | S
- tissue f : . g
{:;s:,:) |\ Cardio- (§) Organismal level

Connective J | vascular — Human organisms are
tissue | ‘ |system  made up of many organ

(@ Organ level
Organs are made up
of different types
of tissues

Copyright @ 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

systems

@Organ system level Organ systems consist of
different organs that work together closely




Levels of Organization

Organization of the Human
Body
O




Tissue =
Group of cells that are similar
in structure and function

~ \

Epithelium = Muscle = Nervous = Connective =
covering, protect, movement control support, protect, and
absorb, and secrete bind
Fit tight! ( ) ( f )
itughtly . - Specialized Variation in blood supply
1 free surface(apical) ngTtl)ycsopnet?;TtIZEd to communicate or (tendon + ligaments = poor)
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No blood supply ) \_ \ Y
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Nucleus of
squamous
epithelial cell

Basement
membrane

(a) Diagram: Simple squamous
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Air sacs of
lungs

Nuclei of
squamous
epithelial
cells

Photomicrograph: Simple
squamous epithelium forming part
of the alveolar (air sac) walls (400x).

Basement
membrane

Nucleus of
simple
cuboidal
epithelial
cell

(b) Diagram: Simple cuboidal
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Simple
cuboidal
epithelial
cells

Basement
membrane

Connective
tissue

Photomicrograph: Simple cuboidal
epithelium in kidney tubules (400x).




Nucleus of simple
columnar epithelial cell

Basement
membrane

(c) Diagram: Simple columnar
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Simple

columnar
epithelial
cell

Basement
membrane

Photomicrograph: Simple columnar
epithelium of the stomach lining
(1300x).

Stratified
squamous
epithelium

Basement
membrane

(e) Diagram: Stratified squamous
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Nuclei

Stratified
squamous
epithelium

Basement
membrane

Photomicrograph:
Stratified squamous
epithelium lining of
the esophagus (300x).




Tissue

Group of cells that are similar
in structure and function

/
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Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
absorb + secrete + bind
Fit tightl ( ) ( f h
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No blood supply ) \_ \ Y.
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(b) Diagram: Cardiac muscle
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Intercalated
discs

Photomicrograph: Cardiac muscle (800x).




(a) Diagram: Skeletal muscle

Copyright ® 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Photomicrograph: Skeletal muscle (approx. 300x).

(c) Diagram: Smooth muscle
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Smooth
muscle cell

Nuclei

et
Photomicrograph: Sheet of smooth
muscle (approx. 600x).
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Tissue

Group of cells that are similar
in structure and function

~ \

Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
absorb + secrete + bind
Fit tight! ) ( ) ( f h
itughtly . - Specialized Variation in blood supply
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Diagram: Nervous tissue Photomicrograph: Neurons (100x)
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Tissue

Group of cells that are similar
in structure and function

~ \

No blood supply )

Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
absorb + secrete + bind
Fit tightl ( ) ( f h
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(a) Diagram: Bone

Bone cells in
lacunae

ﬁ’u

of ground bone (70x).
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P WYl
Photomicrograph: Cross-sectional view

Central canal

Lacunae

Lamella
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Tissue

Group of cells that are similar
in structure and function

~ \

Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
absorb + secrete + bind
Fit tightl ) ( ) ( f )
1t tightly . - Specialized Variation in blood supply
1 free surface(apical) ngTéy:;]etrC;iltlzed to communicate or (tendon + ligaments = poor)
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No blood supply ) \_ Y, \_ \ Y
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\| Cartilage cell

Chondrocyte
in lacuna

Lacunae

Matrix

Photomicrograph: Hyaline cartilage

b) Diagram: Hyaline cartilage
(b) = 4 9 from the trachea (300x).
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Chondrocyte
in lacuna

Chondro-
cites in

lacunae Collagen fiber

Collagen
fibers

Pho!omicri)grap\li; Flbrocartllage of an
intervertebral disc (200x).
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Collagen
fibres
Collagen
fibers
——Nuclei of
Nuclei of fibroblasts
fibroblasts

(d) Diagram: Dense fibrous Photomicrograph: Dense fibrous connective

tissue from a tendon (1000x).
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Tissue

Group of cells that are similar
in structure and function

/

\

Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
absorb + secrete + bind
Fit tightl ( ) ( f
1t tightly . - Specialized Variation in blood supply
1 free surface(apical) ngTéy:Oﬁ]etgacltlzed to communicate or (tendon + ligaments = poor)
Basement membrane support Extracellular matrix
No blood supply ) \_ \_ \
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Vacuole
containing
fat droplet

Nuclei of
fat cells

(f) Diagram: Adipose
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Nuclei of
fat cells

Vacuole
containing
fat droplet

Potomicrograph: Adii)ose_tissue from the
subcutaneous layer beneath the skin (600x).

15



Group of cells that are similar
in structure and function

Tissue

/

\

Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
absorb + secrete + bind
Fit tightl ) ( ) ( f )
1t tightly . - Specialized Variation in blood supply
1 free surface(apical) ngTéy:Oﬁ]etrC;iltlzed to communicate or (tendon + ligaments = poor)
Basement membrane support Extracellular matrix
No blood supply ) \_ \_ \ Y
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ligaments

Blood cells
in capillary

White
blood cell

Red
blood cells

(h) Diagram: Blood

Neutrophil
(white blood cell)

Red blood cells

(%) o
(white blood cell)

Photornicrograph. Smear of human blood
(1500x); two white blood cells are seen among

the red blood cells.
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Tissue % Body Weight % Water Quarts of Water (Liters)

Muscle 41.7 75.6 PSR TS (P2.01))
Skin 18 72 9.58 (9.07)
Blood 8 83 4.91 (4.65)
Skeletal 15.9 22 2.59 (2.45)
Brain 2 74.8 1.12 (1.05)
Liver 2.3 68.3 1.16 (1.1)

Celi Type Average Lifespan

Blood cells: Red blood cells 120 days

Blood cells: Lymphocytes Over 1 year

Blood cells: Other white cells 10 hours

Blood cells: Platelets 10 days

Bone cells 25-30 years

Brain cells* Lifetime

Colon cells 3-4 days

Liver cells 500 days

Skin cells 19-34 days

Spermatozoa 2-3 days

Stomach cells 2 days
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2 3 4

Chromosomes 1
mutation  mutations mutations mutations

-@-@-9-%
Normal Malignant

cell cell
(a) Accumulation of mutations in the development of a cancer cell.
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Colon wall

(=]
@

Cellular Increased Growth of polyp Growth of malignant
changes: cell division tumor (carcinoma)
DNA Oncogene Tumor-suppressor  Second tumor-suppres-
changes: activated gene inactivated sor gene inactivated

(b) Stepwise development of a typical colon cancer.
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Figure 23-7. Molecular Biology of the Cell, 4th Edition.

Tobacco Use in the US, 1900-2002
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Celi Type Average Lifespan
Blood cells: Red blood cells 120 days
Blood cells: Lymphocytes Over 1 year
Blood cells: Other white cells 10 hours
Blood cells: Platelets 10 days
Bone cells 25-30 years
Brain cells* Lifetime
Colon cells 34 days
Liver cells 500 days
Skin cells 19-34 days
Spermatozoa 2-3 days
Stomach cells 2 days

Hair Cuticle
shaft
Cortex

Modullaj—

Hair bulb
in follicle

™

follicle| Epidermal—;
sheath

Matrix (growth
zone) in hair bulb

Melanocyte

Connective tissue
papilla containing
(c)  blood vessels
Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Tissue

Group of cells that are similar
in structure and function

/

\

Epithelium Muscle Nervous Connective
covering, protect, movement control support, protect
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Fit tightl ( ) ( (\ )
1t tightly . - Specialized Variation in blood supply
1 free surface(apical) ngTéy:Oﬁ]etgiltlzed to communicate or (tendon + ligaments = poor)
Basement membrane support Extracellular matrix
No blood supply ) \ Y
/ ‘ |Supporting cells || Neurons |

L Z --Ca"t 9¢ Jv Loose
|Ske|eta|| I Bone I Dense adi;;ose

!

tendons I Blood

ligaments

LEVELS OF ORGANIZATION IN LIVING THINGS

=NITROGEN, OXYGEN, ETC...

“H,0

MOLECULE

ORGANELLE

=NUCLEUS, CELL MEMBRANE

= BONE CELL, MUSCLE CELL
BASIC UNIT OF LIFE

FIRST THING THAT IS LIVING
=NERVE TISSUE, MUSCLE
TISSUE

=BRAIN. BICEP

=NERVOUS + MUSCLUAR
SYSTEM

=0AK TREE, HUMAN, WORM

ORGANISM
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Organization of the Human
Body
O

Axial Skeleton vs. Appendicular Skeleton

LN J
Appendicular Skeleton W Axial Skeleton
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Anatomical Position

» Body erect

« Feet slightly apart

« Palms facing
forward

« Thumbs point
away from body

Supine vs. Prone




Anterior

O

Posterior

O

Deltoid

——Scapular

(— Vertebral

Olecranal

Lumbar
s

(b) Posterior

"
Sacral

Gluteal

Popliteal

Sural

Calcaneal
Plantar
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Posterior (dorsal) vs. Anterior (ventral)

KEY:

1 Dorsal body cavity [l Ventral body cavity

Anterior (ventral) vs. Posterior (dorsal)

O
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O

Superior vs. Inferior

§
i

Quick Note

O
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Orientation and Directional Terms

O

Orientation and Directional Terms

O
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Planes

Sagittal Frontal Transverse

(a) Midsagittal (median) (¢ (b) Frontal (coronal) plane

Planes

« Sagittal — cuts the body vertically and runs from
front to back. A sagittal plane that is perfectly
midline is a median plane

« Frontal — cuts the body vertically and runs from
right to left

« Transverse — cuts the body horizontally
» Quick Note:

o Sagittal, frontal, and transverse planes do not necessarily have
to be in the middle. You can cut the body into several sagittal
planes, frontal planes, and transverse planes
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Median/Sagittal plane

Planes

Frontal/coronal plane

Transverse/
| horizontal

| axis

|

Transerse/horizontal
plane
Tissue
Group of cells that are similar
in structure and function
Epithelium Muscle Nervous Connective
covering, protect, movement control suppon,.protect
absorb + secrete + bind
Fit tight! ( ) ( (\ )
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— LEVELS OF ORGANIZATION IN LIVING THINGS —

=NITROGEN, OXYGEN, ETC...

0y MOLECULE COMPOUND) =H,0
ORGANELLE =NUCLEUS, CELL MEMBRANE

=BONE CELL, MUSCLE CELL
BASIC UNIT OF LIFE

FIRST THING THAT IS LIVING

=NERVE TISSUE, MUSCLE
TISSUE

TISSUE

ORGAN

=BRAIN, BICEP

=NERVOUS + MUSCLUAR
SYSTEM

ORGANISM =0AK TREE, HUMAN, WORM

Survival Needs
of
Body Systems

v \ 4

Proper Body Temperature 02 H20 Nutrients Atmospheric Pressure

Homeostasis =
Stable Internal Condition
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Homeostatic Control Mechanisms =

Nervous + Endocrine Systems

Receptor

A\ 4

\ 4

Control Center

\ 4

Monitor changes in
the environment

*Determines set point of variable
*Analyzes info it receives
*Determines response

Effector

\ 4

Carries out response
of control center

2 Types of Homeostatic Control Mechanisms

1) Negative Feedback

2) Positive Feedback

Steps in Homeostatic Control

Stimulus produces change
in variable

A 4

Change detected by
receptor

A 4

Input/info sent
along afferent pathway

A 4

Info is processed

A 4

Output/information is
sent along efferent pathway

A 4

Response is
carried out

v

Response feeds back
to influence magnitude
of stimulus and returns
variable to homeostasis

Example: Thermoregulation
— your temperature changes

Receptor/Sensor

Afferent Pathways — sense
outside stimuli and tell your
brain what they are sensing

Efferent Pathways — signals
your brain sends to tell your
body to do something

Effector

Negative or Positive Feedback

Example: Thermostat = AC or Furnace
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Types of Homeostatic Mechanisms

Negative Feedback

A\ 4

Response is to
shut off/reduce/suppress
the intensity of stimulus

Example:
Blood Sugar

In response to the lower
concentration of glucose, the
pancreas stops secreting insulin.

A

direction it is going in.

Food is consumed and digested,
causing blood level glucose to rise.

In response to higher glucose
levels, the pancreas secretes
insulin into the blood.

In response to higher insulin levels,
glucose is transported into cells
and liver cells store glucose as
glycogen. As a result, glucose
levels drop.

Negative Feedback — the body does something to change the
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Types of Homeostatic Mechanisms

A

Negative Feedback Positive Feedback

\ 4

A\ 4

Response is to Response is t_o increase
/add to/reinforce
the original stimulus
and push this variable
farther from the original value

shut off/reduce/suppress
the intensity of stimulus

Example:
Birth

Example:
Blood Sugar

The baby pushes
against the cervix,
causing it to stretch.

Stretching of the
cervix causes
nerve impulses
to be sent to

the brain.

Oxytocin causes '
the uterus to
contract.

\ o g .
|| b CeIViX

SIS

cord

The brain stimulates
the pituitary to release
oxytocin.

Positive Feedback — the direction of stimulus is maintained and
possibly accelerated.




Human Anatomy + Physiology
Overall Flow

Organization of the Human body

Coverings, Support + Movement

Integration + Coordination

Absorption + Excretion

Transport
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