Anatomy ({225 )

[ dissection ]
~FPRTEMEEZ AR o §

What are their forms ? How are they arranged ?

Physiology ( 2 125 )

il NS | I adl A k3
What do they do ? How do they do it ?
the Greek words “physis” meaning nature and

“logia’ meaning knowledge




3 Human
4 Animal

1 General
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Subdisciplines of Anatomy

Study of

5 Comparative

Subdisciplines of Physiology

Study of

Embryology
(em’-bre-OL-5-j€;
embry- = embryo; -logy
= study of)

Teratology

Developmental biology
Microscopic anatomy:

Histology Cytology
(his'-TOL-0 -j&; hist- = tissue)

Surface anatomy  —

Gross anatomy

Systemic anatomy

Regional anatomy

Radiographic anatomy
(ra-dé-o-GRAF-ik;

radio- = ray; -graphic = to write)
Pathological anatomy
(path’-0-LOJ-i-kal;

path- = disease)

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

Structures that emerge from the
time of the fertilized egg to the
adult form.

Microscopic structure of tissues.

Anatomical landmarks on the
surface of the body through
visualization and palpation.

Structures that can be examined
without using a microscope.

Structure of specific systems of
the body such as the nervous or
respiratory systems.

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

Body structures that can be
visualized with x rays.

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

Neurophysiology
(NOOR-&-fiz-8-ol’-0-jé;

neuro- = nerve)

Endocrinology
(en’-do-kri-NOL-0-jg;

endo- = within; -crin = secretion)
Cardiovascular physiology
(kar-dé-o-VAS-ku-lar;

cardi- = heart; -vascular

= blood vessels)

Immunology
(im’-0-NOL-G-jé;
immun- = not susceptible)
Respiratory physiology
(RES-pir-a-to’-re;
respira- = to breathe)
Renal physiology
(RE-nal; ren- = kidney)

— Exercise physiology

Pathophysiology
(PATH-6-fiz-8-ol'-6-j&)

—-Environmental physiology

Functional properties of nerve
cells.

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.

6 Apply




History of Physiology (*+ -

¢B.C.
--at least 420 B.C. Hippocrates (the father of medicine) R
--384-322 B.C. Aristotle (speculated on function of the human body)
--304-250 B.C. Erasistratus (the father of physiology)

®AD.
--A.D. 130-201 Galen (basis of human anatomy)

€ 16" century
-- Jean Fernel (introduced the term “physiology” to describe the study
of the body's function)

€ 17t century (modern physiology): scientific methods of observation
and experimentation were used to
study the body's functions.
-- William Harvey, 1578-1657 (heart pumps blood through a closed
system of vessels)

€ 19t century
-- Claude Bernard, 1813-1878 (father of modern physiology)
-- Walter Cannon, 1871-1945 (coined the term “homeostasis” to describe
the internal constancy) 3




Basic Research <==) Clinical Apply
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Smooth muscle cell

~<an
@ Cellular level

Cells are made up of
molecules

Smooth
muscle
tissue

@;ﬁﬁﬂﬁﬁgw' S

(®) Tissue level
Tissues consist of
similar types of cells

muscle
tissue

Connective
tissue

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

;, s B, . . —l
§ I o i—rEp|thellaI
i 3 - tissue

Atoms

@ Chemical level
Atoms combine to
form molecules

—Blood
Vesse| iﬁ N ‘ . :
(organ) \ Cardio- (6) Organismal level
J ‘ Human organisms are
) made up of many organ

systems

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



U Cellular level

U Tissue level

I Organ level

4 System level

I Organism level

g Fertilized egg
Cell . -
division i
e Y Y
and x
growth b o
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Cell - - - _
differentiation ¥ t o~ f ¥
Specialized A
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Organ
(kidney) Functional
unit
© (nephron)
Kidney

Organ system
{urinary system)

Uretar

Bladder

Urathra

Total organism
(human being)



System
Circulatory

Digestive

Endocrine

Immune

Integumentary

Lymphatic

Musculoskeletal

Nervous

Reproductive

Respiratory

Urinary

Major Organs or Tissues
Heart, blood vessels, blood

Mouth, salivary glands, pharynx, esophagus, stomach,
large and small intestines, pancreas, liver, gallbladder
All glands or organs secreting hormones: Pancreas,
testes, ovaries, hypothalamus, Kidneys, pituitary,
thyroid, parathyroid, adrenal, intestinal, thymus, heart,

and pineal, and endocrine cells in other locations

White blood cells, spleen, thymus
(also see: Lymphatic system)

Skin

Lymph vessels, lymph nodes

Cartilage, bone, ligaments, tendons, joints, skeletal
muscle

Brain, spinal cord, peripheral nerves and ganglia,

SCNse organs

Male: Testes, penis, and associated ducts and glands
Female: Ovaries, fallopian tubes, uterus, vagina,
mammary glands

Nose, pharynx, larynx, trachea, bronchi, lungs

Kidneys, ureters, bladder, urethra

Primary Functions
Transport of blood throughout the body’s tissues

Digestion and absorption of nutrients and water;
elimination of wastes

Regulation and coordination of many activities in the
body, including growth, metabolism, reproduction, blood
pressure, electrolyte balance, and others

Defense against pathogens

Protection against injury and dehydration; defense against
pathogens; regulation of body temperature

Collect extracellular fluid for return to circulation:
participate in immune defenses

Support, protection, and movement of the body;
production of blood cells

Regulation and coordination of many activities in the
body; detection of changes in the internal and external
environments; states of consciousness; learning; cognition

Production of sperm; transfer of sperm to female
Production of eggs; provision of a nutritive environment
for the developing embryo and fetus; nutrition of the infant

Exchange of carbon dioxide and oxygen; regulation of
hydrogen ion concentration

Regulation of plasma composition through controlled
excretion of salts, water, and organic wastes




Anatomical Terminology

< Anatomical position

< Anatomical direction

1. Superior & Inferior
(Cranial) (Caudal

2. Anterior ventral)) &
Posterior ( dorsal)

3. Medial & Lateral

4. Proximal & Distal

5. Superficial & Deep




Term

Orientation and Directional Terms

Definition

Iustration

Example

Superior (cranial
or cephalad)

Inferior (caudal)

Anterior (ventral)*

Posterior (dorsal)*

Medial
Lateral

Intermediate

Proximal

Ipsilateral ===
Contralateral

Superficial

Deep

Toward the head end or upper
part of a structure or the body;
above

Away from the head end or
toward the lower part of a
structure or the body; below

Toward or at the front of
the body; in front of

Toward or at the backside of
the body; behind

Toward or at the midline of the
body; on the inner side of

Away from the midline of the
body; on the outer side of

Between a more medial and a
more lateral structure

Close to the origin of the body
part or the point of attachment
of a limb to the body trunk

Farther from the origin of a
body part or the point of
attachment of a limb to the
body trunk

Toward or at the body surface

Away from the body surface;
more internal

W
N\
W
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The forehead is superior
to the nose.

The navel is inferior to the
breastbone.

The breastbone is anterior to
the spine.

The heart is posterior to the
breastbone.

The heart is medial to the
arm.

The arms are lateral to the
chest.

The armpit is intermediate
between the breastbone and
shoulder.

The elbow is proximal to the
wrist (meaning that the
elbow is closer to the shoul-
der or attachment point of
the arm than the wrist is).

The knee is distal to the
thigh.

The skin is superficial
to the skeleton.

The lungs are deep to the
rib cage.




Anatomical Terminology

< Anatomical section Q
1. Midsagittal plane & —— . ) -
Sagittal (\Vertical) plane 1 ,‘1‘3 %J -

2. Frontal plane R

( Coronal plane) - M —Parasagitta

& || plane
. plane

Midsagittal plane

3. Transverse plane Obtquepine— | % i
( Horizontal plane) ight anteroateral view

12



(a) Transverse plane

Frontal plane

T

Transverse section

(b) Frontal plane

Transverse
plane

. — Parasagittal
= plane

Frontal section

(c) Midsagittal plane

| |
1@ \ =‘ Midsagittal plane e l
Oblique plane—— et

K{«é}\

Right anterolateral view

Midsagittal section



Body Cavitles

< \entral body cavities:

-- Thoracic cavity (’9@ ¥z )

Mediastinum cavity ( %&3% %% )
Pleural cavity (33 ’JK’J?J
Pericardial cavity (< & %)

-- Abdominal cavity (")
-- Pelvic cavity (% 2 %)

*» Dorsal body cavities:

-- Cranial cavity (gg*x:)

-- Spinal cavity ( # %&%%)

14



Ventral body cavities Dorsal body cavities

10. Cranial cavity

Thoracic cavity 2.

Abdominal cavity 3.

Pelvic cavity 4. \

15



Thoracic Cavity

/ Mediastinum

Pericardial cavity
Parietal pericardium
Visceral pericardium
Left pleural cavity

Parietal pleura
Visceral pleura
Diaphragm

Anterior view

16



Body Cavitles

———— Cranial =
4 cavity k

———— Vertebral —
cavity

- : g ‘_:
== '

:JT./ Tho.raCiC -.....________. . 9’7{3
Ca\"ty =7 -I -. 5;
\’ T Diaphragm _{u . e "
h\ " Abdomino-
7 pelvic cavity:
l_ Abdominal
R cavity

|

\

\ i .
—— Pelvic
'-\\‘2"’ -

7 cavity

N\
) | L
A | Al )

(a) Right lateral view

(b) Anterior view

CAVITY

COMMENTS

Cranial cavity

Vertebral cavity

Thoracic cavity*

Pleural cavity
Pericardial cavity

Mediastinum

Abdominopelvic
cavity

Abdominal cavity

Pelvic cavity

Formed by cranial bones and contains brain.

Formed by vertebral column and contains
spinal cord and the beginnings of spinal
nerves.

Chest cavity; contains pleural and pericardial
cavities and mediastinum.

Each surrounds a lung; the serous membrane
of the pleural cavities is the pleura.

Surrounds the heart; the serous membrane of
the pericardial cavity is the pericardium.

Central portion of thoracic cavity between the
lungs; extends from sternum to vertebral
column and from neck to diaphragm; contains
heart, thymus, esophagus, trachea, and
several large blood vessels.

Subdivided into abdominal and pelvic
cavities.

Contains stomach, spleen, liver, gallblader,
small intestine, and most of large intestine;
the serous membrane of the abdominal cavity
is the peritoneum.

Contains urinary bladder, portions of large
intestine, and internal organs of reproduction.
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Abdominopelvic Cavity
CHE 2%)
“* Upper abdominopelvic regions
-2+ E¥%Z PR T% (epigastric region )
“*» Middle abdominopelvic regions
-- 2+ %% % %% (umbilical region)
“* Lower abdominopelvic regions

-2+ RER (RRER) 2 THR
( hypogastric region )
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Abdominopelvic CaV|ty
(¥ 27)

A\

Midclavicular lines

RIGHT | L |EPIGASTRIC}
HYPOCHONDRIAE | REGION | HYPOCHONDRIAC
REGION K AN
RIGHT UPPER LEFT UPPER
QUADRANT QUADRANT
(RUQ) (LUQ)
\ / RIGHT LOWER LEFT LOWER
RIGHT INGUINAL £ EF - INGUINAL QUADRANT QUADRANT
(ILIAC) REGION' * >}l (ILIAC) REGION (RLQ) (LLQ)
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Diverticulosis

(%)

Ly R AT Tt

Diverticula

Bleeding

Ascending diverticulum

colon

+—[Descending
calan

J" ; P;'; Diverticulitis

Appendix

Diverticulitis w
with rupture & £ }\

Fectum

21



Hiatus Hernla
23t AR i:)

Lower Esophageal
Sphincter

Esophagus

Esophagus

LuwarEﬂuphﬂgaal Diaphragm
Sphinctar ™| attied

Hiatal Hernis

Duodenumm

sL-.( Hiatal Hernia
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Homeostasis

Physiology (4:-J22)
(NN H//omeostagis (B efnse

Sameness Stand! ﬂj sh Le,

“physis” “logia”
nature knowledge
(B8R &B%6) [ %038 ~ 245 )

W\ < First described by French
physiologist, 1813-1878
**Process named by Walter
Cannon, 1871-1945

- Qu‘ulbr?umcg&\nm )
Homeostasis Is a condition of equilibrium in the body’s
Internal environment produced by the ceaseless interplay of

all the body’s regulatory processes

24



Internal & External
Environment

< 1852# » 2 W2 B E R
Claude Bernards £ 4%
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Nutrients,
External Air water,
environment inorganic ions
Inte_rnal Gastrointestinal
enwrogmen; tract
e %} s
(\3“’ e ? /& ) 02 COZ Lungs l

Cell
membrane

& 00
OOO Filtration Reabsorption
0O =
Cells (nerve, T
muscle, etc.) l
o
Kidneys
Excretion
Epithelial Unabsorbed
cell layer Urine material
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Control Mechanism:

Receptor + Control center + Effector
(Integrating center)

@ Input:

Control
L fhied ot = -
afferent. along efferent
pathway to pathway to activate

Body'’s
@cranee R Internal Environment

by receptor

() Response of
(1) Stimulus: Imy, effector feeds
T a
Produces ( \ ’ance %?Ii:;%e

change -
in vargiJable / _ Variable \ magnitude of
(in homeostasis) stimulus and

| Iny : returns variable
ba/a to homeostasis
Oee
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Control Mechanism:
Receptor + Control center + Effector

j_

Animal body

Large
external
fluctuations

\ Control .Stmalll
systems internd |

fluctuations ]
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Negative Feedback

Perturbation

Negative feedback

-

Controlled |
system

Error
—— |  Sensor :
Output -1 signal
Set-point
adjustment

Inverting
amplifier
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Lying down

Baroreceptor Reflex
(BRR)

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

response i

3. Heart rate
increases

2. Blood pressure

receptors stimulated esOr

Medulla |

oblongata
nerve fibers of brain

Sensory
nerve fibers

Integrating center
29



Negative Feedback: Blood Glucose

7

EEEEE

Change in
regulated
(1t blood g

variable Set point

lucose) (normal blood glucose)

Negative
feedback

& <

Integrating center
(beta cells of
the pancreas)

t Signals to effectors

[ | Initial stimulus

| Physiological response

[ ] Result

!

Effectors
(cells throughout
the body)

Response
(4 blood glucose)
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Positive Feedback

Perturbation |
1 Positive feedback
Controlled .| Signal y
system | Outp“—'rut Sensor - | Amplifier
= ——
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Positive Feedback: Parturition
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¢ Stretch receptors in walls of
the uterus send signals to the
brain

¢ Brain releases a hormone
(oxytocin) into bloodstream

e Uterine smooth muscle
contracts more forcefully

+s» More stretch = more
hormone =» more contraction
= etc.

¢ The cycle ends with birth of
the baby & decrease In

stretch
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Positive Feedback: Ovulation

Pituitary gland é |
H H B B BN NN . ;
] p LH secretion \
s lL ® LHsurge
Positive PR H -
 feedback :;wm
: t Estrogen secretion bl
: . Ovul;urion
” v

Initial stimulus
Result

LH: luteinizing hormone
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Negative & Positive
Feedback
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Neurohumoral Regulation: Blood Pressure
.331—'331’§(P\ o /'4)\:3 &

WA

/ (Afterload)

] =WHE ‘\ Vascular
Mfaf’r Anatomy
#er§v
Bload YVenaus Tissue
Valume Compliance Factars
Renal MNa* Neurah Al
and H.O ~cUh]qUﬁTME
2 Factors
handling

» Neural (autonomic) factors

» Humoral (circulating or hormonal) factors
Catecholamines, renin-angiotensin system,
vasopressin (antidiuretic hormones), atrial

natriuretic peptide, endothelin, etc.
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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.
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