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What is Anatomy & Physioloqy?

Big ldeas: VA \
1. How does the body / P~ T e

maintain homeostasis? ,
2. How are structure A
and function \ Prens
interdependent? N F £




anatomy - structure of body parts and how they are organized
anatomy = structure

physiology - functions of body parts; what they do and how they do it
physiology = function
IS to what IS to

Structure

Action Function

Part



 abody part's function
depends on the
organization/shape of its
structure
anatomy and physiology
are interdependent and
Influence each other
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Levels of Organization

chemical =eellular =#ssues m=Pprgans w=apgan systems efganisms
complexity increases with each level
each level relies on the structure and function of the level below it
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Fig. 1.1

Describe the levels of
organization.

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

> Atom Organ system m '»’;.f :
/"".’ * / 3 E \

,v‘.‘ ",
/

. L\J - —<a\s ‘.‘ - L
J Molecule r,tl,» //Tff“ j | { {
{ Macromolecule ¥ : \
Organelle  } J organ
/__/4 > L.

~ | 5°
e

Tissue Organism



Anatomical Terminology

How do we talk about the body?
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Anterior Posterior Superior Inferior



standing erect, face forward, palms forward

"right" and "left" refer to the specimen's right

and left, NOT YOURS

Righ

Anatomical
Position

CEPHALIC (skull)
(HEAD)

CERVICAL
(NECK)

Axillary ~
{armpit)
Brachial
farmj

Antacubital
{Front of albow)

Antebrachial
(forearm)

Carpal & &
(wris)

Palmar
or volar

{palm} o

¥y
Dlgﬂalor;\/

phalangeal

(fingers) Femoral
{thigh)
Patellar
tanterior surface of knee)
Crural
(leg)
Tarsal
{ankle)
Pedal
oot Digital or
(toot) phalangeal
(toss)

ia) Anterior view

Frontal {foreheaad)
Temporal (temple)
Orbital or ocular {aye)
Otic (ear)

Buccal (cheek)
Nasal (nose}
Oral (mouth)

Mental (chin}
Stemal (breastbone)

Mammary (breast)

Urmbilical
(navel)

Coxal (hip}
Inguinal
(groin}

Dorsum
itop of foot)

Hallux
(great toa)

CEPHALIC
(HEAD)

Occipital
{base of skull)

]— CERVICAL
Acromial (NECK)
ishoulder)

Scapular -
ishoulder blade)

Vertebral
{spinal column)

UPPER —

(buttock) :
Parineal (region .
between anus
and extemal genitals) Dorsum

{back of
Popliteal hand)
{hollow behind knee) [ LonR
Crural
(calf)
Plantar
isole} 3

Calcaneal

(b} Posterior view {heel)



Relative Position Terms

Superior
Right Left

superior - body part above e
another or closer to the |

head l'k, -

[ Proximal |- }
inferior - body part below .
another or toward the feet

Inferior



Relative Position Terms

medial - toward the | |

bOdylS imaginary . | | | /Proximal
. Poserr =+~ y doteror o J

midline .

lateral - away from
the body's imaginary
midline



Relative Position Terms

proximal - closer to the point of
attachment to the trunk

N | ~ distal - farther from the point of

attachment to the trunk

superficial - near the surface

deep - away from the surface (interné




Relative Position Terms

anterior (ventral) -
toward the front

Posterior

Proximal

posterior (dorsal) -
toward the back




Ping pong back &
forth describing the
position of the
elbow to the knee.




Ping pong back &
forth describing the
position of the nose
to the left eye.




Body Sections
(Planes)

* sagittal - divides the body
into a left and right - passes
through the body's
imaginary midline

 transverse (horizontal) -
divides the body into
superior and inferior (top
and bottom)

e coronal (frontal) - divides
the body into an anterior

and posterior (front and
back)

I

Sagittal plane Transverse plane Coronal plane
(median plane) (horizontal plane) (frontal plane)




Body Regions & Parts

cranium - skull

cephalic - head

axillary - armpit
brachium - arm
antebrachium - forearm
carpal - wrist

digital (phalanges) - fingers
patellar - kneecap
tarsal - ankle

pedal - foot

femoral - thigh

inguinal - groin
umbilical - navel

abdomen - stomach
mammary - breast
thoracic - chest
cervical - neck
orbital - eye
acromial - shoulder
dorsal - back
olecranal - elbow
lumbar - lower back
gluteal - buttocks
calcaneal - heel
plantar - sole foot
vertebral - spine



Cranial

{surrounding the brain)

Otic (ear) QOccipital (back of head)
Sternal (sternum} Deltoid {shoulder)
Pectoral (chest) Thoracic
M b t

ammary {breast) Vertebral Brachial (arm)
{spinal columny)

Abdominal

Lumbar
(lower back)

Antebrachial

Olecranal {elbow

Sacral

=

Gluteal (buttock)—— )
Dorsum e ; ‘ .
of the hand Mkl S = Perineal
. M
Femoral (thigh)
Popliteal {back of knee)
Crural (leg)

1

gty
Calcaneal {heel)—&— »
(b) Posterior view

Cephalic (head)
Frontal (forehead)
Orbital (eye)
Buccal (cheek)
Mental (chin)

Sternal (sternum)
Pectoral (chest) Thoracic
Mammary (breast)

Abdominal (abdomen)

Nasal (nose)
Oral (mouth)
Cervical (neck)

Deltoid (shoulder)
Axillary (armpit)

Antecubital
(front of elbow)

Antebrachial _
(forearm) - Pelvic

Inguinal (groin)
Pubic

Tarsal (ankle)
Dorsum of the foot

(a) Anterlor view



Trade off being Simon...use
your anatomical terms to
touch different body parts

N0 TOUCHY YOUR MAMMARIES, GLUTEUS, OR
INGUINAL!



Integu-
mentary
System

Muscular
System

Skeletal
System

Nervous
System

Endocrine
System

Circulatory
System

Lymphatic Respiratory Digestive
System System System

Urinary
System

Reproductive
System
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Regulation & Integration

* Nervous System

* brain, spinal cord, nerves,
sense organs

* Endocrine System
* glands and hormones

Spinal cord



Maintenance Part 1 -
Transport

e Cardiovascular System

* heart, blood vessels, and blood
* Lymphatic System & Immunity

* lymphatic vessels, lymph fluid, lymph nodes, thymus, and
spleen




Parotid Gland




Continuity - Human Life
Cycle

* Reproductive Systems

* male - scrotum, testes, epididymides, vas deferentia,
seminal vesicles, prostate gland, penis, urethra, sperm

* female - ovaries, uterine tubes, uterus, vagina, clitoris,
vulva, egg cells

* Pregnancy, Growth, Development
* Genetic Inheritance



Work together to provide the basic function of each system below.

Absorption &
Excretion

Regulation &
Integration

Support &
Movement

Human Life
Cycle

Transportation

Homeostasis

b
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Skeletal

NMuscular Circulatory Digestivwe Urinary
Syslem System Systlem System System
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Nerveus Reproductive Lympghalic Endecrine Respiratory
System System System System System

*Don't forget Integumentary System!




S NECESSARY LIFE
FUNCTIONS

Rough endoplasmic Nucleus

endop reticulum
reticulum

Flagellum/’ /)

Not in most

plant cells Lysosome
b ;_;\', % ~
Centriole —’@}}D/— g " 7
X i) € Ribosomes
Peroxisome — & A N
/‘ - LS o / apparatus
Microtubule—_ \Pl o
Cytoskeleton Intermediate “ . \ ~7 } Plasma membrane
filament ———
Microfilament e Mitochondrion

2. movement - body, blood, food, nutrients




NECESSARY LIFE FUNCTIONS

PA

, 1.5 £ .>
B
/ Pharynx

/=%  3.responsiveness
R (irritability) o

Salivary Glands

- Submandibular

Stomach

4. digestion .-

-Pancreas

- Pancreatic duct
Common
bile duct

Colon
Transverse colon
Ascending colon
Descending colon

Appendix



Heat

Heat

Larger molecules

(for cytoplasmic
membrane, cell wall,
ribosomes, etc)

Metabolism Catabolism

K\ Afp><_‘//
Smaller molecules
3\ (amino acids, nucleotides, etc)

Wastes

Nutrients

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

NECESSARY LIFE FUNCTIONS

5. metabolism

7. reproduction

6. excretion@ &

8. growth




Survival Needs from the
Environment

water - most abundant chemical in the body, required for proper
metabolism

nutrients - chemical substances used for energy and cell building
oxygen - needed for cellular respiration (ATP)

normal body temperature - required for proper metabolism and
cellular function

appropriate atmospheric pressure - important for respiration

vital signs - observable body functions that reflect essential
metabolic activities, body temperature, blood pressure



Ping pong back &
forth describing the 8
life functions and 5
survival needs




Homeostasis

homeostasis - stable internal environment

dynamic process because physiological variables are constantly changing
returns the body to a set point (blood pH = 7.35, 98.6°F, 120/80 mmHg)
imbalances result in disease

@ Input: Information @ Output: Information sent
SSIt nlony aiterent Control along efferent pathway to
pathway to control Center N’e ctor
center.
Afferent Efferent
pathway pathway _
Receptor Effector
@ Receptor
detects @ Response
change. of effector
: ""8 feeds back to
Stlmulus ‘ ”'\4(4 reduce the
produces \\‘\IYS\E effect of
change in L. stimulus and
variable. BALANCE retqrns
, variable
to homeostatic
level.

© 2013 Pearson Education, Inc



@ Input:
Information
sent along
afferent

pathway to

Control
center

Receptor (sensor)

@ Change
detected

by receptor

@ Stimulus:
Produces
change

in variable

@ Output:
Information sent
along efferent
pathway to

Effector

(56) Response of
effector feeds
back to
influence
magnitude of

stimulus and

returns variable
to homeostasis




Homeostatic
Regulation

adjustments in physiological systems to maintain a stable internal
environment

requires a (stimulus), receptor, control center, effector, (response)
(stimulus) - change in internal environment

receptor - sensitive to a specific stimulus (heat, pH, pain, light, sound, ion
concentration, etc.)

control center - compares stimulus to set point (too high, too low)

effector (muscle or gland) - correct or reinforces the stimulus

(response) - change is corrected back to set point



Negative Feedback

negative feedback - when a stimulus rises or falls outside normal (set
point), the receptor triggers an automatic response that CORRECTS

the initial stimulus
negative feedback CORRECTS the stimulus

ex. thermostat

normal room temp =—temp rises (stimulus)

registers with thermometer (receptor) =-send

Info to thermostat (control center) turns ea>

air conditioner (effector) room tesp-erops

(response) normal roesmstemp (set point)
—

RECEPTOR
Nor ma I Thermometer
condition
disturbed
STIMULUS:
Room temperature
_ rises
/HOMEOSTASIS,
Mormal |
. room |
" temperature -
RESPONSE:
Room temperature
N ; drops
orma
condition EFFECTOR
restored Alr conditioner

turns on

gl D SN Madessn Edudalsh, B pildahag as Basjarren Loy

Information
affects

CONTROL CENTER
(Thermostat)

207 307 407

Sends
commands
to



ex. body
temperature

1451

Information sent
along the afferent

pathway to control

center

Temperature-sensitive
cells in skin and brain

Stimulus
Body temperature
rises

Response
Body temperature rises;
stimulus ends

Shivering begins
Information sent

along the efferent
pathway to effectors

Control Center

(thermoregulatory )
center in brain) Information sent
along the efferent
pathway to
Afferent Efferent efecton
pathway pathway

Sweat glands activated

Response
Evaporation of sweat
Body temperature falls;
stimulus ends

Stimulus

Py~ Body temperature falls
4;\\
84 lq ’VCE’

Receptors
Temperature-sensitive
cells in skin and brain

Afferent

pathway
Information sent

along the afferent
pathway to control
center

Control Center

(thermoregulatory

center in brain)






Negative Feedback

Winner..Try to identify the
stimulus, receptor, control
center, effector, and

response in this example.

Nonwinner...can you come
up with another example of
negative feedback in the
body.

Sense receptors
detect change and cause
decreased heart rate
and increased
blood vessel

/") diameter "'—--...._*

Blood pressure Blood pressure

increases above decreases toward
normal T l normal

Deviation Return
from normal to normal
@ Mormal blood

Pressure L
Return Deviation
to normal

from normal

Blood pressure @ T ¢@ Blood pressure
increases toward decreases below

normal normal

\ Sense receptors /

detect change and cause
increased heart rate
and decreased
blood vessel diameter



Positive Feedback

positive feedback - initial stimulus produces a

response that REINFORCES the stimulus

positive feedback REINFORCES the stimulus
accelerates processes that need to be completed

quickly (blood clotting or child birth)

. o
Break in
blood vessel Dan::a}e;; gells Clotting
Il causes begins
we chemicals

bleeding

Copyngnt © 2007 Pearson Education, Inc., publishing as Benjamin Cummings

Clotting
accelerates

-

Kos mve

| feedback
At
Additional

chemicals
released

Blood clot
plugs break in
vessel wall;
bleeding stops



Best 2
vt of 3




Positive
Feedback

Winner...explain why this
IS an example of positive
feedback.

Nonwinner... identify
stimulus, receptor, control
center, effector, and
response.

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.

Umbilical \i;;}:.%_:\_\-,"'
cord \

The brain stimulates
the pituitary to release
oxytocin.



*a process NOT a
product




Observations
of nature
*specific and

testable through ﬁ

experimentation Hypothesis
Prediction
New or
revised
r_ hypothesis

Further
tests

#failureisnotpermanent

Support Reject

hypothesis

hypothesis
(theory)



Dependent
Variable
(labeled

with units)

C

*height
(cm)

Temperature (°C)

20

16

TrrrJrtrrrJrrryrrrrrrorm

Graphing

Good graph titles should be&@itea, specific, and not awkward!

Line Graph

LEGEND

Time (minutes)

Niidealisenrt

—®— linear
(] [ none

=ge= threshold

1 1 *upper limb length

35 40

(cm)

Independent
Variable

(labeled
with units)




Average Monthly Precipitation (in Inches)

100

. A

m / \

. [\

50 / \

. / \
o / \

Distance Traveled (Miles)

Elements in the Human Body
@ Oxygen (O)
[ Carbon (C)

@ Hydrogen (H)
Hl Nitrogen (N)
l Calcium (Ca)
@ All Others

aaaaaaaaaaaaaaaaa

12

10

Jan-13 Feb-13 Mar-13 Apr-13

line graph - trend coften over
time)

bar/column - compaqrison

circle/pie - breqkdown of q
fixed qmount



Metric System

King Henry Doesn't (Usually) Drink Chocolate
. Milk
Kilo-

Hecto-

Deka- liters

MELers

Base Unit

Deci-

Centi-

Milli-




Sample problem

Move the decimal to the left

Kehesdaebhbe deocae m

-

Move the decimal to the right

Convert the following
93 hg = dg

Start with 53.
Move the decimal 3 spaces to the right 953 IS,
Fill in the empty spaces with zeros 53000 dg



English - Metric
Fo EQnQMu@rSIOnS

1 kilometer (km) = 0.62 mile {mi)

1 kilometer (km) = 3280.8 feet (f)
1 meter (m) = 3.28 feet (H)

1 centimeter (cm) = 0.39 inch (in)
1 millimeter (mm) = 0,039 inch (in)
| inch (in) = 2.54 centimeters (cm)
1 inch (in) = 25.4 millimeters (mm)

1 foot (ft} = 0.30 meter (m)

1 yard (yd) = 0.71 meter (m)

1 yard (yd) = 0.00091 kilometer (km)
1 mile (mi) = 1.61 kilometers (km|

The fraction would be:

1 kilometer (km) (numerator)
0.42 miles (mi)  {denominator)




