During the minute that it will take you to read this page:

Your eyes will comvert the image Besides recelving and processing
from this page into electrical signals information such as visual input,
(nerve impulses) that will ransmit ’ s your brain will provide output
the information to your brain for — 10 your muscles to help maintain
processing.

YOUT POStUre, MOVE YOur Byes
across the page as you read, and
twin the page as needed. Chemical
messengers will carry signals
between your nerves and muscles
1o trigger appropriate muscle

contraction.

Your heart will beat 70 times,
pumping 5 liters {about 5 quarts)
of blood to your lungs and another
5 livers 1o the rest of your body,

You will breathe in and out
about 12 times, exchanging
& liters of air between the

tmosphere and [
Mare than 1 fiter of blood wil flow iy pimifadedelis

through your kidneys, which will
acton the blood to conserve the
“wanted” materials and eliminate
the “unwanted” materials in the
urine., Your kidneys will produce

1 mi {about a thimbleful) of urine.

Your cells will consume 250 mi
{about a cup) of cxygen and
produce 200 mi of carbon dioxide.

Your digestive system will be
processing your last meal for
transfer into your bloodstream for
delivery 1o your cells.

‘fou will use about 2 calories of
energy derived from food to support
your body’s “cost of living,” and
your contracting muscles will burn
additional calories.

Anatomy (##5I£ )
[ dissection ]

— 7T gl\:cl]: H ﬁ”‘ ﬁ%ﬂg &S
What are their forms ? How are they arranged ?

Physiology (4182 )
—P4 mtgu:zb I\:I: J, AEB‘ N A3
What do they do ? How do they do it ?

the Greek words “physis” meaning nature and
“logia” meaning knowledge




IR R Selected Subdisciplines of Anatomy and Physiology

Subdisciplines of Anatomy

Study of

Subdisciplines of Physiology

Study of

Embryology
(em’-bré-OL-6-jé;
ambry- = ambryo; -gy
= study of)
Developmental biology

Histology
{his'-TOL-b -}&; hisi- = lissue)
Surtace anatomy

Gross anatomy

Systemic anatomy

Reglonal anatomy

Radlographic anatomy
(rd-dé-o-GRAF-ik;

radio- = ray; -graphic = to write)
Pathological anatomy
{path’-&-LOJ-i-kak,

path- = disease)

Structures that emerge from the
time of the fertilized egg through
the eighth waek in utero.

Structures that emearge from the
time of the fertilized agg to the
adult form.

Microscopic structure of tissues.

Anatomical landmarks on the
surface of the body through
wvigualization and palpation.
Structures that can be examined
without using a mi 3

Neurcphyslology
(NOOR-&-fiz-8-ol'-0-j&;
neuro- = nerve)
Endocrinology
(en'-d&-kri-NOL-5-j&;

ando- = within; -crin = secretion)
Cardiovascular physlology
(kar-dé-&-VAS-ki-lar;

cardi- = heart; -vascular

= blood vessels)
Immunclogy

(I -0-NOL-6-j8;

immun- = not susceptible)

Structure of specific systems of
the body such as the nervous or
respiratory syslems,

Specific regions of the body such
as the head or chest.

Body structures that can be
visualized with x rays.

Structural changes (from gross
o microscopic) associated with
disease.

¥ phy ay
(RES-pir-a-to-ré;
respira- = to breathe)
Renal physiology
(RE-nal; ren- = kidney)
Exercise physiology

Pathophysiology
(PATH--fiz-B-0l-6-j8)

Functional properties of nerva
calls,

Hormones (chemical regulators
in the blood) and how they
control body functions,
Functions of the heart and
blood vessels.

How the body defends itself
against disease-causing agents,

Functions of the air
passageways and lungs.

Functions of the kidneys,

Changes in cell and organ
functions as a result of
muscular activity.

Functional changes associated
with disease and aging.
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{tEZEZr (chemical level)
=R (cellular level )

RS I (tissue level )
22BE@ZX (organ level)
IR (system level)

HY)e8RE /1 (organism level)
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Smooth muscle cell
Molecules

%,
(@) cellular level Atoms : .

Cells are made up of
molecules

(@) Chemical level
Aloms combine to
form molecules

(@) Tissue level
Tissues consist of
simitar types of cells

o
—
<=
-
e

‘ P/ eu Epithelial
(/-( tissue
= smooth

‘J‘ muscle =Blood

lissue | vessel e | i
(organ) &% caraio- (B) Organismal level
e Connective | J I IJ ||I.- vascular Human organisms are
tissue I|| I 'J" system made up of many organ
=t } N systems
)]

@ Organ level b
Organs are made up
of different types

of tissues

(5) Organ system level
Organ systems consist of
different organs that
work together closely

Anatomical Terminology

< Anatomical position
< Anatomical direction
1. Superior & Inferior
2. Anterior (ventral) &
Posterior (dorsal)
3. Medial & Lateral
4. Proximal & Distal
5. Superficial & Deep




Anatomical Terminology

< Anatomical section
1. Midsagittal plane &
Sagittal plane
2. Frontal plane
( Coronal plane)
3. Transverse plane
(Horizontal plane)

‘“j_

()

. Transverse
plane

— Parasagittal

plane
(]

| Midsagittal plane
Obliqueplane—
\

A
Right anterolateral view




Body Cavities

% Ventral body cavities:

-- Thoracic cavity (&)
Mediastinum cavity (fti=ae)
Pleural cavity (pofze)
Pericardial cavity (»&pE)

-- Abdominal cavity (fgi%)

-- Pelvic cavity (B&%)

¢ Dorsal body cavities:

-- Cranial cavity (g&fz)

-- Spinal cavity (&) .

Ventral body cavities Dorsal body cavities

10. Cranial cavity

Thoracic cavity 2.

Abdominal cavity 3. ‘

Pelvic cavity 4. ———




Thoracic Cavity

Mediastinum

Right pleural cavity —

Parietal pleura

Pericardial cavity
Parietal pericardium

Visceral pericardium

Visceral pleura )
4 A Left pleural cavity

Diaphragm

Anterior view

11
CAVITY COMMENTS
% Cra!-ual k Cranial cavity Formed by cranial bones and contains brain.
- ‘.\r cavity ;" ! Vertebral cavity Formed by column and
spinal :ord and the beginnings of spinal
= Vertebral #j nerves.
cavity ¥ ‘* Thoracic cavity®  Chest cavity; contains pleural and pericardial
=" Thoracic 7'" cavities and mediastinum.
g - cavity Y Pleural cavity Each surrounds a lung; the serous membrane
i - - e’ of the pleural cavities is the pleura.
E™ - '
‘l Dlaph ragm -—“ fial cavity ds the heart; the serous membrane of
\ } Abdomino- ‘\ o pericardial cavity is the pericardium.
- pelvic cavity: ) Mediastinum Central portion of thoracic cavity between the
- lungs; extends from sternum to vertebral
— Abdominal - column and from neck to diaphragm; contains
\ cavity heart, thymus, esophagus, trachea, and
A L several large blood vessels.
"&,g Pel\_m: - Ahdominopelyic  Subdivided into 1 nd patvic
-y cavity e cavity cavities.
';il Sl Abdominal cavity Contains stomach, spleen, liver, gallblader,
‘( i) small intestine, and most of large intestine;
the serous membrane of the abdominal cavity
is the peritoneum.
(a) Right lateral view (b) Anterior view | Pelviccavity T e s
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Abdominopelvic Cavity
(REaIE)

s Upper abdominopelvic regions

- 6EZER ERE (epigastric region)
+ Middle abdominopelvic regions

- AEEERFEE (umbilical region)
* Lower abdominopelvic regions

- EHEER (BRER) R TEE
(hypogastric region)
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Abdominopelvic Cavity |

(REZEIE)

Midclavicular lines

—
Right Left
RIGHT ( |ePieASTRiohLeFT £ &
HYPOCHONDRIAG || REGION | FiYPOCHONDRIAC iy
REGION oo | L LA\ RE G ON Ror L=\
iy L \in,
RIGHT. | [UMB] Pt RIGHT UPPER I TH“"' Iy
LUMBAR |REGION LUMBAR QUADRANT ;
REGION [ s -'“JE.G'O” (AUG) A i 7 Tl
W - ﬁ SR RIGHT LOWER 1 oo Y A
RIGHT INGUINAL |HYROGAS- HELEFT INGUINAL UUADRANT Y e A, B
(ILIAC) REGION ‘rmc&uaﬁq (ILIAC) REGION (RLO} WY
AEGI S

(b} Antericr view showing location of abdominopalvic regions

{c) Antericr view showing location of abdominopelvic quadranis

LEFT UPPER
QUADRANT
(LLQ)

LEFT LOWER
QUADRANT
(LLQ)
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Homeostasis

Physiology (4:J2%)
Homeostasis (1)  4#F05

Saminess . Staadiag cHIL

PR T

“physis” “logia”
nature knowledge
[ 500 - 2f3]

(B - BEkdn)

¢ First described by French
physiologist, 1813-1878
“+Process named by Walter
Cannon, 1871-1945

o e u‘.\:br‘-uui_‘tm_u.n_) i i
Homeostasis is a condition of equilibrium in the body’s
internal environment produced by the ceaseless interplay of

all the body’s regulatory processes 15
Receptor + Control center + Effector
@ Input: o]
Infarmat t Qutput:
srentrl’alz[g1 I @ Inlinmiatson sent
afferent along efferent
pathway lo pathway to activate
@ Change
detected
by receptor
(&) Response of
Stimulus: 1,,!! e effector feeds
© F’:g?jtgzs { - % back to
change e '?;i':i‘aﬁfe_ —_— inflL JEH[C{—; _
i i ' magnmiude of
— s (in homeostasis) S'.Ir‘::l;.ll_lsLé‘lntl
G — returns variable
A‘m \H,"M""a R to homeostasis
- 16




Control Mechanism:
Receptor + Control center + Effector

™

Animal body

Q

Large Control Small
external systems internal
fluctuations fluctuations
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Negative Feedback

Perturbation
Negative feedback

A

i

Controlled Error Inverting

Sensor )
system Qutput signal amplifier

Set-point
adjustment

18




roligves

rebaves
Dweviation in Fall in room
controlied variable ' tomperature below R
T set point
(detociod by) =————— T
farms;
(i i ) §
s
1
-
(sends iuc‘hons o) I +
[
ibrings about)
t
[ |
]
(resuls in) l
‘ -
wﬂ:cbﬂ
[] w
(leads fo)
t
‘Negative feedback 1o
.muum {negative leedback) {nagative feedback)
w !
) B} e}

For flow diagrams throughout the text:

+ = Sumulates or activates

~ = Inhibits o shuts ol

[ = Physical entity, such as body structuse o a chemical
[ = Actions:

= Compansaiory pathway

= Tuming off of compensatary pathway (negative feedback) 19
Mot that lighter and darker shades of the samse color ama
used o dencle. respectively, & decrease of an increass in a

controlled variable,

Lying down

Standing u
Negative @ cbly
feedback 4. Rise in blood pressure — — — — — — — 1. Blood pressure falls  Stimulus

response I

3. Heart rate
increases
2. Blood pressure -
Effector receptors stimulated
Medulla Senso
Motor oblongata e fri{:ers

nerve fibers of brain

Integrating center
ZU

10



Positive Feedback

Perturbation
Positive feedback
/]
Controlled .| Signal .
system T Sensor Amplifier
L#
21
Contractions of wall
of uterus force baby's ;
Copiedtgdog + Stretch receptors in walls of
e the uterus send signals to the
Stretching of brain
¢ Brain releases a hormone
.~ Rewptors . .
R e (oxytocin) into bloodstream
1Pt b Smpses «» Uterine smooth muscle
B AL ety o contracts more forcefully
input and releases cervix causes re_luse
:’;:2‘.’.:;.‘1’25{;’3‘;“‘ +» More stretch =» more
2 stretching o cervix .
M QR hormone =» more contraction
:‘,“::.!f:.’.:'i.;":.'ltl','m = etc.
more forcefully . .
+ The cycle ends with birth of
s oine bl the baby & decrease in
stretch
Interruption of cycle: Birth of
baby decreases stretching of
cervix, thus breaking the 2
positive feedback cycle

11



Homeostatic Imbalances

+¢ Disruption of homeostasis can lead to disease and death.

¢ Disorder is a general term for any derangement of
abnormality of function.

¢ Disease is a more specific term for an illness
characterized by a recognizable set of signs and
symptoms.
— A local disease is one that affects one part or a limited
region of the body.

— A systemic disease affects either the entire body or
several parts.

23

Tabip-gi % Bl Srientation and Dirgctional Tonrls

Mustration Example

12
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