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Textbook:

(1) Human Anatomy. MARIEB et al. (2019) 9t" ed. Pearson Edu., Inc.
(2) Principles of Human Anatomy.

G. J. Tortora and M.T. Nielsen (2020) 15t ed. John Wiley & Sons, Inc.

Human
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FIFTEENTH EDITION
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Anatomy

* Gross anatomy |
@® Systemic anatomy

@ Regional anatomy

® Surface anatomy

* Microscopic anatomy -
Histology

* Development anatomy -
Embryology

* Pathological anatomy -
Pathology

* Radiographic anatomy

* Surgical anatomy P BN e ~ A SR
Levels of Structural organization that compose the human body, Fig# 1.1

1995 HarperCollinsCollege Publisher
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Body Systems:
Integumentary system (£ & % 4t)

Integumentary System
Components The skin and stnjctures» dekivéd from it, such as hair, nails, ahd '
sweat and oil glands.

Functions Helps regulate body temperature; protects the body; eliminates
some wastes; helps produce vitamin D; and detects sensations, such as
pain, touch, hot, and cold.

INTEGUMENTARY SYSTEM

Hair Components Skin, and structures
derived from it, such as hair, nails,
sweat glands, and oil glands.

Hair

Functions Protects the body;
helps regulate body temperature;

: eliminates some wastes; helps make Skin and
Skin a_nd vitamin D; and detects sensations associated
associated such as touch, pain, warmth, glands
glands and cold.

Fingernails

(and toenails)

Fingernails
(and toenails)



Skeletal system (¥ %% 4 £b)

Skeletal System

Components All the bones and joints of the body and their associated cartl#'f
lages. -
Functions Supports and protects the body; assists in body movements;
houses cells that give rise to blood cells; and stores minerals and lipids
(fats).

© Elsevier Ltd. Drake et al:

SKELETAL SYSTEM

Components Bones and joints
of the body and their associated
cartilages.

Functions Supports
and protects the body;
provides a surface area
for muscle attachment;
aids body movements;
houses cells that Bone
produce blood cells;

stores minerals and Cartilage
lipids (fats).

Bone

Cartilage

Joint
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3dskull(Win).mov

Muscular system (*#+©¢ & 5t)

Muscular System

Components Refers specifically to skeletal muscle tissue, Which is muscle
usually attached to bones. Other muscle tissue types are smooth and cardiac.

Functions Powers movements of the body, such as walking and throwing a

ball; stabilizes body positions (posture); and generates heat.

Skeletal
muscle

Tendon

MUSCULAR SYSTEM

Components Muscles composed
of skeletal muscle tissue, so-named
because it is usually attached
to bones.

Functions Produces body
movements, such as walking;
stabilizes body position
(posture); generates heat. Skeletal

muscle

Tendon



Cardiovascular system (s =

Cardiovascular System

Components Blood, heart, and blood vessels.

Functions Heart pumps blood through blood vessels; blood carries oxygen
and nutrients to cells and carbon dioxide and wastes away from cells and

helps regulate acid-base balance, temperature, and water content of body
fluids; blood components help defend against disease and mend damaged

blood vessels.

Heart

Blood ve:
Artery
Vein

CARDIOVASCULAR SYSTEM

Components Blood,
heart, and blood vessels.

Functions Heart pumps
blood through blood ves-
sels; blood carries oxygen
and nutrients to cells and
carbon dioxide and wastes
away from cells and helps
regulate acid—base bal-
ance, temperature, and
water content of body flu-
ids; blood components
help defend against dis-
ease and mend damaged
blood vessels.

Blood
vessels:

Artery
Vein

Heart

10
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Lymphatic system (i = i 5t)

phatic and Inmune Systems

Components Lymph, lymphatic vessels, and structures or organs containing
mphatic tissue such as the spleen, thymus, lymph nodes, and tonsils.
mphatic tissues contain large numbers of white blood cells called lymphocytes.

tions Returns proteins and plasma (liquid portion of blood) to the car-

diovascular system; transports triglycerides (fats) from the gastrointestinal

ct to the cardiovascular system; serves as a site of maturation and prolifer-

jon of certain white blood cells; and helps protect against disease through

e production of proteins called antibodies, as well as other LyMPHATIC AND IMMUNE SYSTEM

- components Lymphatic fluid and
“yessels; also includes spleen,
‘thymus, lymph nodes, and tonsils.

Tonsil
i Functlons Returns

protelns and fluid to
‘blood; carries lipids

s  from gastrointestinal Thymus
g tract to blood;
Thoracic Spleen  jncludes structures
duct ' where lymphocytes
D ¢
‘that protect against  Thoracic
Lymphat'c ~ disease-causing duct
vessel ' organisms mature
Lymph | “and proliferate.
node

Tonsil

Spleen

Lymph
node

Lymphatic
vessel11



Nervous System

Nervous System Components Brain, spinal cord, nerves, and special sense organs, such as
. . the eyes and ears.
(#¢ 55 % 5b) . 0 . . .
W i WL Functions Regulates body activities through action potentials (nerve im-

pulses) stimulated by changes in the internal and external environments, in-
terprets the changes, and responds to the changes by inducing muscular
contractions or glandular secretions.

NERVOUS SYSTEM

Components Brain, spinal cord,
nerves, and special sense organs,

such as the eye and ear. .
Brain

Functions Generates action po-

tentials (nerve impulses) to regu- Spinal
late body activities; detects cord
changes in the body’s internal Nerve

and external environment, inter-
prets the changes, and responds
by causing muscular contractions
or glandular secretions.

Spinal
cord

Nerve

12




Pineal
gland
Pituitary glands (pineal gland,
gland ‘hypothalamus, Bituitar Pineal
Thyroid uitary gland, glal:ld y gland
3 I+ i
gland ‘ I..‘.;ﬂ»jymus, thyrond gland, Thyroid
. Parathyroid glands, gland
Thymus % - adrenal glands, Thymus
|| pancreas, ovaries,
. and testes) and
Adrenal - hormone-producing
gland . , Pancreas
cells in several Adfsnl
Pancreas g organs. gland

Functions Regulates

body activities by

releasing hormones,

Which are chemical
messengers transported

in blood from an

endocrine gland to Testis
a target organ.

Testis

Ovary

13



Respiratory system Respiratory System

(\3—‘1' 138 ,fi éfv_») Components Lungs and the airways leading into and out of them.

Functions Transfers oxygen from inhaled air to blood and carbon dioxide
from blood to exhaled air; helps regulate acid—base balance of body fluids;
air flowing out of lungs through vocal cords produces sounds.

RESPIRATORY SYSTEM Pharynx

Components Lungs and Larynx (voice box)

air passageways such as
the pharynx (throat), larynx
(voice box), trachea (wind-

Trachea (windpipe)

pipe), and bronchial tubes | arynx Pharynx Er(;nchus
leading into and out of (voice box) ung
them.

Trachea

Functions Transfers oxy- (windpipe)

gen from inhaled air to
blood and carbon dioxide
from blood to exhaled air;
helps regulate acid-base
balance of body fluids; air
flowing out of lungs
through vocal cords pro-
duces sounds.

Bronchus / |

Lung ' ; Lo

(continues

14
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Digestive system (i}’ it i st)

Digestive System

Components Organs of gastrointestinal tract, a long tube that includes the
mouth, esophagus, stomach, intestines, and anus; also includes accessory
organs that assist in digestive processes, such as the salivary glands, liver.

gallbladder, and pancreas.

Functions Achieves physical and chemical breakdown of food; absorbs nutri-
DIGESTIVE SYSTEM

ents: eliminates solid wastes.

Salivary

Liver

Gallbladder

Large
intestine

Small
intestine

Anus

Components
Organs of gastroin-
testinal tract, a long
tube that includes
the mouth, pharynx,
esophagus, stom-
ach, small and large
intestines, and anus;
also includes acces-
sory organs that as-
sist in digestive
processes, such as
the salivary glands,
liver, gallbladder, and
pancreas.

Functions Achieves
physical and chemi-
cal breakdown of
food; absorbs nutri-
ents; eliminates solid
wastes.

Mot Salivary
gland
Pharynx
Esophagus
Liver
Gallbladder Stomach

Pancreas
Large (posterior to
intestine stomach)

Small
intestine

Anus

15



Urinary System

U”nary SyStem Components Kidneys, ureters, urinary bladder, and urethra that together
(& v % 4 ) produce, store, and eliminate urine.
I ¢ ()
/ J\ Functions Regulates the volume and chemical composition of blood; elimi-
nates metabolic wastes; regulates fluid and electrolyte balance; helps main-

tain the acid-base balance of body fluids and calcium balance of the body;
and secretes a hormone that regulates red blood cell production.

URINARY SYSTEM

Components Kidneys,
ureters, urinary bladder,
and urethra.

Functions Produces, stores,
and eliminates urine;
eliminates wastes and regu-
lates volume and chemical
composition of blood; helps
maintain the acid—base
balance of body fluids;
maintains body’s mineral
balance; helps regulate
production of red blood cells.

Kidney

Ureter

Urinary
bladder

Urethra

Kidney

Ureter

Urinary
bladder

Urethra

16



UrinaryTourSm2R.mov

Reproductive Systems

Components Gonads (testes or ovaries) and associated organs: uterinetubes, uterus, and vagina in females and I
epididymis, ductus deferens, and penis in males. Re p rOd u Ctlve

Functions Gonad; produce gametes (sperm or ova) that unite to form a new organism and release hormones that
regulate reproduction and other body processes; associated organs transport and store gametes. SySteI I I

(EFHZ&R)

? &

Uterine | f‘; R Ny -‘— — Mammary
: Foa /{ | gland
fol | {29
(Fallopian) i i \f 3 Ductus (vas)

tube deferens

Uterus Ovary

. Seminal
Vagina vesicle
Prostate

REPRODUCTIVE SYSTEM aland

Components Gonads (testes in males
and ovaries in females) and associated
organs (uterine tubes, uterus, and vagina
in females and epididymis, ductus defer-
ens, and penis in males).

Functions Gonads produce gametes
(sperm or oocytes) that unite to form
a new organism; gonads also release
hormones that regulate reproduction
and other body processes; associated
organs transport and store

gametes.

Male

Mammary
gland

Ductus
(vas)

Uterine deferens

(fallopian)

tube Ovary

Seminal
vesicle
Penis

Prostate

Uterus

17
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Gross Anatomy

Axial region Appendicular

Cephalic (head) region
Frontal .
Orbital Upper limb
Nasal Acromial
Oral / Brachial (arm)
Mental Antecubital

Cervical (neck)

Thoracic I-(\:tebracl;ial
Axillary orearm)
Sternal Carpal (wrist)
Mammary

Abdominal Malrl‘us (hand)
Umbilical Pollex

Pelvic Palmar
Inguinal Digital _
(groin) Lower limb

Coxal (hip)
Femoral (thigh)
Patellar

Pubic (genital) Crural (leg)

y—

Pedal (foot)
Tarsal (ankle)

Metatarsal
f[ﬁgital
Hallux

(a) Anterior/Ventral

[ Thorax
[7] Abdomen
[] Back (Dorsum)

Fibular or peroneal

18



Orientation

Term

Superior (cranial)

E (5EE)

Inferior (caudal)

T (BE)

Anterior (ventral)*

Al (HEET)

Posterior (dorsal)*

% (FH)

Definition

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 back of the body; behind

PoPo =in. =2-

Example

The head is superior to the abdomen.

The navel is inferior to the chin.

The breastbone is anterior to the spine.

The heart is posterior to the breastbone.

19



Term

Medial W{B\U
Lateral &I\ﬁu

Proximal

AT Vi

Distal

i

Superficial (external)

RE

Deep (internal)
JT.
WE

Ipsilateral

EilEl

Contralateral

A

Definition

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

Closer 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

. —7

\

Toward or at the body surface ( )

Away from the body surface;
more internal

On the same side

On opposite sides

th
~fhr-

f
\
l

Example

The heart is medial to the arm.

The arms are lateral to the chest.

The elbow is proximal to the wrist.

The knee is distal to the thigh.

The skin is superficial to the skeletal muscles.

The lungs are deep to the skin.

The right hand and right foot are ipsilateral.

The right hand and left foot are contralateral.

20
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(a) Transverse plane

Body Planes:

Transverse plane (kT *» & )
Frontal or Coronal plane (57 & ) T
Sagittal plane (= }x** & )

View .
Midsagittal plane (& L e ) Transverse section
Cross plane (ﬁé;}’c 7 ! ) (b) Frontal plane

Oblique plane (£ *7 &)
Longitudinal plane (%27 & )

Y =2,

View Frontal section

ANTERIOR

Transverse plane

POSTERIOR

(a) Inferior view of transverse section of thoracic cavity

Q S Muscle pr . Sternum
A p 2 (breastbone) » .
! Heart — Harmm (c) Midsagittal plane
View '\
PERICARDIAL N
SRYILY «‘——H-\-—“— Left lung
= —
Right lung \
Esophagus
Aorta ! (food tube)
- —L—— Vertebral column
RIGHT (backbone)
PLEURAL
CAVITY : ¥ vy LEFT \
Rib S = *7g95# »  PLEURAL
q“ ¥ < s CAVITY

View

Midsagittal section 22



Frontal plane\

(a) Frontal section (through torso)

Leftand Liver Heart Spleen
right lungs

—— Median (midsagittal)
plane
Q\% Transverse plane
(b) Transverse section (c) Median section (midsagittal)

(through torso, inferior view)

Liver |Spinal cord Aorta |Pancreas Spleen

Vertebral i
Stomach  Arm  Subcutaneous fat layer Body wall Rectum cojymn Intestines

23



V. Body Cavities:

[ | porsALBoDY CAVITY [ [ ] VENTRAL BODY CA\

@
/&/

I/

4

o

,‘V/l A/ ACRS
K
/r"' r’/‘(
/ i
([
[

S

AVITY

~ COMMENTS

—

Cranial
cavity

Thoracic
cavity

Diaphragm
Abdominopelvic
cavity:

Abdominal
cavity

/~\ Rinht lataral view

Pelvic
cavity

(b) Anterior view

DORSAL CAVITY

Cranial cavity

Vertebral cavity

VENTRAL 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; superior portion of ventral body
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.

Inferior portion of ventral body cavity; subdivided
into abdominal and pelvic cavities.

Contains stomach, spleen, liver, gallbladder,
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. 24



V. Body Cavities:

Dorsal body cavity:
Cranial cavity g "%
Spinal (vertebral) canal
RR(R )

Dorsal body |
cavity

Ventral body cavity:
Thoracic cavity *3 "%
Abdominal cavity & "¢

[ Cranial
cavity
(contains
brain

Vertebral ——

cavity
(contains

Pelvic cavity # 2 %

D Dorsal body cavity

spinal cord)

- Ventral body cavity

(a) Lateral view

Thoracic
cavity
(contains
heart and

Diaphragm

Abdominal cavity
(contains digestive
viscera)

Pelvic cavity
(contains urinary
bladder, reproductive
organs, and rectum)

25



V. Body Cavities:

Evar '—+-'— Diaphragm

Stomach
Gallbladder

Cranial
cavity

l:l Dors:
. Venti Ehite

intestine

Small
intestine

Vertebral
cavity

Urinary
bladder

Superior —
Thoracic | mediastinum /
cavity Pleural
(contains | cavity
heart and
lungs)

Pericardial
cavity within
_the mediastinum

- Ventral body
cavity
(thoracic and
—-Abdomino- | abdominopelvic
pelvic cavities)
cavity

Diaphragm

Abdominal cavity
(contains digestive
viscera)

Pelvic cavity
(contains urinary
bladder, reproductive
organs, and rectum)

(b) Anterior view 26



Thoracic cavity

BQ N7
SJJ. : 7 Mediastinum
28 BE i i ]
Mec.llastl_num N\E‘J Right pleural cavity Pericardial cavity
Pericardial cavity Pariatal plairs Parietal pericardium
AN Lo

F
Pleural cavity %9 %9

. Visceral pericardium
Visceral pleura

- Left pleural cavity

\=>0Outer balloon wall
(comparable to parietal serosa)

Air (comparable to serous cavity) :
Left phrenic o == — Pulinonary pleura
nerve ?

Inner balloon wall
(comparable to visceral serosa)

| Azygos vein
Thoracic duct Vagus nerves

27



Abdominal cavity
E"g Bv‘oE

Peritoneal cavity g %55
Visceral peritoneum *g %=

Visceral

peritoneum
(serosa)

Anterior

Liver * )/ \ g Peritoneal
" cavity (with
serous fluid)

Stomach

Parietal

peritoneum Kidney
(retroperitoneal)
. Wall of
Posterior
(serosa) : body trunk

28



Abdominal cavity & "% %

Abdominal Quadrants

Left upper
guadrant

Right upper
guadrant

(RUQ) (LuQ)
Right lower Left lower
quadrant guadrant
(RLQ) (LLQ)

29



Abdominal cavity & "% %

Right Eniaastric Left
hypochondriac Plg e hypochondriac
. region
region region

Right 7 Left

Iu;‘nbar Umbl_llcal lumbar

region . N region
‘ /

Rigl'it iliac Hypogastric Left;,'viliéc

(inguinal)
region

(pubic)
region

(ihguinal)
region

(a) Nine regions delineated by four planes

Liver Diaphragm

Gallbladder

ransverse colon
of large intestine
Descending colon
-0f large intestine
" Initial part of
sigmoid colon

Ascending colon of
large intestine

Small intestine

Cecum

Appendix
Urinary bladder

(b) Anterior view of the nine regions showing the
superficial organs

30



Medical Imaging: Radiography

image of interior structures on x-ray-sensitive film. The resulting two-dimen-
sional image is a radiograph (RA-de-o-graf’), commonly called an x-ray.

Comments: Produces clear images of bony or dense structures, which appear
bright, but poor images of soft tissues or organs, which appear hazy or dark.

—_——

Left clavicle

L Rib

Left lung

Heart

Anterior view of thorax -




Medical Imaging: Digital subtraction angiography (DSA)
EKrFEEe g EY

Digital Subtraction Angiography (DSA)

Procedure: A computer compares radiographs of a body region before and
after a dye is injected into blood vessels. Tissues around the blood vessels
are erased (digitally subtracted) from the second image. The result, shown
on a monitor, is an unobstructed view of the blood vessels.

Comments: Used primarily to study blood vessels in the brain and heart.

Blood vessels (red) surrounding heart
(arrow indicates narrowed vessel)




Medical Imaging: Computed tomography (CT) % " %% # g

https://v.ftcdn.net/02/33/52/70/700_F 233527007 _urveK3Lo5VWVE1dZ6Ed98450rhl7pOuZ_ST.mp4

Computed Tomography (CT)

[formerly called computerized axial tomogréphy .(CAT)“srcénhAihg]

Procedure: Computer-assisted radiography in which an x-ray beam traces an
arc at multiple angles around a section of the body. The resulting transverse
section of the body, called a CT scan, is reproduced on a video monitor.

Comments: Visualizes soft tissues and organs with much more detail than
conventional radiographs. Differing tissue densities show up as various
shades of gray. Multiple scans can be assembled to build three-dimensional
views of structures.

ANTERIOR

Heart

- Aorta

Backbone
Left rib
Left scapula

33

POSTERIOR


https://v.ftcdn.net/02/33/52/70/700_F_233527007_urveK3Lo5VWVE1dZ6Ed9845orhI7pOuZ_ST.mp4

Medical Imaging: Sonography (&% it)
:.__Sornography

Voasas i A et e e b R

Procedure: High-frequency sound waves produced by a handheld wand re-
flect off body tissues and are detected by the same instrument. The image,
which may be still or moving, is called a sonogram (SO-no-gram) and is re-
produced on a video monitor.

Comments: Safe, noninvasive, painless, and uses no dyes. Most commonly
used to visualize the fetus during pregnancy. Also used to observe the size,
location, and actions of organs and blood flow through blood vessels.

Forehead

SR 11.11.98
Sy 11:07:04

Hand

Courtesy of Andrew Joseph Tortora
and Damaris Soler



Medical Imaging: Magnetic resonance imaging (MRI)
Y SRR MwewReowcemagngww)

; , Procedure The body is exposed to a high-energy magnetic field, which
(M:}}El‘é ﬂa ) causes protons (small positive particles within atoms, such as hydrogen) in
body fluids and tissues to arrange themselves in relation to the field. Then a
pulse of radiowaves “reads” these ion patterns, and a color-coded image is
assembled on a video monitor. The resulting image is a two- or three-dimen-
sional blueprint of cellular chemistry.

Comments Relatively safe, but can’t be used on patients with metal in their
bodies. Shows fine details for soft tissues but not for bones. Most useful for
differentiating between normal and abnormal tissues. Used to detect tumors
and artery-clogging fatty plaques, reveal brain abnormalities, and measure
blood flow.

Patient

. Radio
requenc
goll ¥
Patient
Table
Gradient
Coils
Magnet

Scanner Sagittal section of brain 35



Posntron Emlsswn Tomography (PET)

Medical Imaging: ot A o

Pracedure A substance that emits posnﬁrons (posnttvely charged partlcles)

. : . injected into the body, where it is taken up by tissues. The collision of
Positron emission ek _ | .

positrons with negatively charged electrons in body tissues produces gamma

tomograp hy (P ET) rays (similar to .x-rays) that are detecf(ed by gamma cameras positioned

around the subject. A computer receives signals from the gamma cameras

I%éﬁ'é:l E a[,‘, and constructs a PET scan image, displayed in color on a video monitor. The
1 j 7

Stable
nuclide

Positron emitting I

- @

Anndhalation

Pozitron scatters in
tissue losing energy

PET scan shows where the injected substance is being used in the body.

Comments Used to study the physiology of body structures, such as metabo-
lism in the brain or heart.

ANTERIOR

phaton
511 kaV

Annihilation
phaoton

N @ 511 keV
https://www.youtube.com/watch?v=yrTy0300gWw POSTERIOR

Transverse section showing blood flow through
brain (darkened area at upper left indicates 36
where a stroke has occurred)


https://www.youtube.com/watch?v=yrTy03O0gWw

General Histology

Epithelial tissue _F F72H%4% —covering
Connective tissue %5 41 #H 48 —support
Muscle tissue | [RAIZH4%—movement
Nervous tissuefH4&4H &% —control

Muscle tissue Nervous tissue

» L4 S v A

3 > Ay )
£ * oF 3 . T~ v
. A 2 A o’ )
. 1
] o £

O\ e
v il \\/ » ¥
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Epithelial tissues t A 2 &

Apical (free) Lateral surfaces
surface

— Epithelium

Basal
lamina — Basement

Reticular membrane
— lamina

— Connective
tissue

Nerve Blood vessel
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Cell Junctions m%s £ &

a. Tight junction
LRIEFE
/I H v
Ad

b. Adherens junction
AR E
c. Desmosome 4 % 1

e. Gap junction j&:if 3% &

d. Hemidesmosome L 4£ %

R

Basement
membrane




Cell Junctions
me kS

a. Tight junction
T RIS

/ AJ

BBB : blood brain barrier
BTB : blood testis barrier

Adjacent plasma =
membranes

Intercellular space

Strands of trans- <
membrane proteins

a) Tight junction 40



Adjacent plasma

Il Junctions
Ce membranes

e g 4

Microfilament

b. Adherens junction | §
IR PE N LS .

Plaque ‘ o
Transmembrane
glycoprotein
cadherin
Intercellular Adhesion
space belt

Cardiomyocyte /[ ML2HAE

b) Adherens junction 41



Cell Junctions Adjacent plasma

[ membranes
Intercellular
c. Desmosome space
ey 1]
Plaque
Transmembrane
glycoprotein
cadherin)
. . . | Intermediate
Skin: epidermis 3%

filament (keratin

c) Desmosome 42



Cell Junctions
mir ik S

e. Gap junction
AL

Cardiomyocyte
1wy TRl

(e) Gap junction

Adjacent
plasma
membranes

Connexons

composed of

connexins

Gap between

cells
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Cell Junctions

W L

d. Hemidesmosome |

“x

L g

»
P

L

Intermediate
filament
keratin

i
R
é’-'x’..n%n u?\umnu%m
A

o Basement
membrane

Plasma membrane

- Transmembrane
“glycoprotein (integrin
in extracellular space

—

d) Hemidesmosome 44



Classification of epithelial tissue ()

Cell layers Shape
simple squamous ¥ < (k)
LR
cuboid = *
stratified columnar {1
Th boid il
cuboi =k
pseudostratified <
Y columnar L
transitional
t 314
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Classification of epithelial tissue (1)

® Presence of apical surface modifications:
cornified (keratinizied) &1t or non-cornified

€ Cilia: ciliated =1L or non-ciliated

€ Microvilli ##5=: Striated border - intestine
Brush border - kidney (proximal tubule)
€ Stereocilia #4#=E: long microvilli — epididymis EI=
(ductus deferens it &)

46



Simple squamous epithelium ¥ & = T (&) F A :

Endothelium x & p 4, mesothelium #g 57 4

Plasma
membrane

Cytoplasm Peritoneum

Nucleus

0 243x

Surface view of simple squamous epithelium
of mesothelial lining of peritoneum

Basement membrane

Simple squamous
cell

Connective tissue
47




Simple cuboidal epithelium® & = = & + 4

Intralobular duct of Pancreas *% % £ p -] #

5 330

Sectional view of simple cuboidal epithelium
of intralobular duct of pancreas

Duodenum

Pancreas

Simple cuboidal
epithelium

Nucleus of simple
cuboidal cell

Lumen of duct

Basement
membrane

Connective tissue Connective

tissue

Simple cuboidal epithelium
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Nonciliated simple columnar epitheliumzt4k £ 4% + 4

Intestinal villi-|- % %= + g

Small
intestine

Lumen of jejunum

Microvill AP — Microvill
= SR . <= ’A:,
Mucus in goblet cell - o fiw 4
Nonciliated simple — B‘ Mucus in
Nucleus of absorptive cell columnar epithelium \ ‘ d goblet cel
Nucleus of goblet cell o [ S—He— Absorptiv
\n Al /) cell
Basement
) membran:
Connective tissue X Connectiv
s i
R 680x isste
Sectional view of nonciliated simple columnar Nonciliated simple columnar epithelium

epithelium of lining of jejunum of small intestine
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Ciliated simple columnar epithelium& = 1 F &

Uterine tube (Oviduct) #; -

(Bl 430x

Sectional view of ciliated simple columnar

Lumen of
uterine tube

Cilia

Nucleus of ciliated
simple columnar cell

Uterine tube

Ciliated simple
columnar epithelium

Connective tissue

Ciliated simple columnar epithelium

Cilia

Mucus ir
goblet ce

Baseme
membra

Connect
tissue
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Stratified squamous epithelium4g & & T+ 4

Skin epidermis &£ ¥ # 4 ; 4:f ~ 2 + & Cornified / non-cornified

—

— Flattened
squamous
cell at
apical
surface

Stratified squamous ——
epithelium

Basement
membrane

Connective tissue .
Connective

tissue
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Stratified cuboidal epithelium4g & = > + 4

Ducts of Esophageal gland % i 89]1? B A

Esophagus

Nucleus of stratified

cuboidal cell Apical
Lumen of duct surface
- Basement
Stratified cuboidal 4|: : membrane
----- ' epithelium ll Tl Gl Lt .
o —— Connective
tissue

Connective tissue
Stratified cuboidal epithelium
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Stratified columnar epitheliumsg & +4& + A
Ducts of Esophageal gland = ¢ 84]1? B A

Esophagus

Apical
surface

Stratified columnar —__,

epithelium

Lumen of duct

Nucleus of stratified

COIUmnar Ce" Basement
membrane

Connective tissue Connective

YD 300x tissue

epithelium of the duct of esophageal gland

53



Transitional epithelium
FHET R

Urinary bladder % %%,
Ureter & o g + A

Lumen of
urinary
bladder

s

% * o
; ! P
] i Te
A . s 4
e S

e 4
Nucleus of . D0 i,
WO

transitional ST
cell i

Connective
tissue

() ' E
TN (@ e g : Q 2 S5
-
o' 8 o : S T 1
& ® e A . - e
D ® P
- =
‘9‘ ® D> -
< <
- o ©® . - o - <
- <]

W
Fin il 3
- e b b T
A G e, ¥
4 : %
e ¢ 3 LR X i
i & i ¥ 3
2 e Y A g
T 1w £ -
L A i o
st . Y ;.
iy i A
A

Transitional
epithelium

IV-6 BT ER
Eix BEBE OIS, T3 (R, TELEY b,

Masson-Goldner #4ffy

Apical
surface

Basement
membrane

Connective
tissue

Relaxed transitional epithelium
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Pseudostratified columnar epithelium % & {1k + &

Tracheaf ¢ + A

Trachea

Mucus in goblet cell Cilia Lumen of trache Pseudostratified ciliated columnar epithelium
| Mucus in
goblet cell Ciliated columnar cell
Nucleus ol G
of ciliated
columnar cell Cilia
Nucleus of
goblet cell Bocarion!
membrane

Nucleus of
basal cell Basal cell
Connective - : Connective
tissue 5 : — tissue
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Glandular epitheliumﬂﬁwg_} 28
endocrine glands b 4 &t © 7 ks~ F F o

Function Produce hormones that regulate various body activities.

Thyroid

Thyroid
gland yroi

follicle

Blood vessel

Hormone-producing
(epithelial) cell

Thyroid
follicle

Stored precursor
of hormone

Endocrine gland (thyroid gland)

Lumen of duct
of sweat gland

Nucleus of

secretory

cell of

sweat gland

Basement

membrane
Secretory P 300x Exocrine gland
portion of Sectional view of the secretory portion of an (sweat gland)
sweat gland

exocrine gland (sweat gland)



lI. Connective tissues
2

ECM: extracellular matrix
fm P vk gtk?:‘r

Cells:

Fibroblast & &% ‘m¥e
Macrophage E vg wm ¥z
Plasma cell # m*z

Mast cell E = ‘w7z
Adipocyte #; 5 ko be
Lymphocyte i# & me

Fibers:

Collagen fiber #% i &
Elastic fiber 58 % 4 ‘&

Reticular fiber i 5 &

Collagen
fibers

Elastic
fibers

Fibroblast

Reticular fiber
Elastic fiber

Macrophage

Collagen —%
fbar /

Plasma cell |

Mast cell

Mature connective tissue, Ex, 3.2 57

) 1995 HarperCollinsCollege Publishers



Mesenchymal stem cells F # iF wm*2
Fibroblast 4 & wmrz: @3 k5 g 12 (Collagen fiber; Elastic fiber ; Reticular fiber)

CARTILAGE

%\k Chondrocytes MUSCLES ! g »‘q‘ ~ =

‘ GOcTa@,
Osteocytes \

/ Myocytes
TENDON

& LIGAMENT

7
roblasts / \K
FAT ¢ CNS

v
Adipocytes MARROW Astr ocytei s

Stromal cells




Sl 2,

~ 2 p/
Vi Sm7g

Macrophage



Plasma cell ;“Pj%:émﬂé DR

B # = & (B lymphocyte)
Making antibodies!! #i& i

Ig receptor
v/

extracellular

i antigen

antibodies

-
plasma cell }-

(B) effector B cell (plasma cell)
= 60

i L1
(A) resting T or B cell (Gl offector T coll




Mast cell £ < m?e
% s Histamine; Cytokines 0% %o Chemoattractants:

o Activation
o 2 of endothelial
°e cells: TNF, IL-1

s and histamine
x B
Neutrophil
. 5.

Enhanced survival
of recruited cells:
GM-CSF and IL-1

E-selectin  P-selectin VCAM1 ICAM1

C ) -G I 24 )£ DI ¢

Nature Reviews | Immunology



Adipocyte #g 35 ¥z

W 7 L
W X YAl
-
v | ) \ «
o
| ' }4;..'
» — '.."b,- <...-J( '-.
» 0 ‘.'_‘;"rm\
‘ G o4 g \
’ o
. - ‘.* . l "
A b
Py y

fatty acids

conditions

LIPOLYSIS LIPOGENESIS

l i Enlarged TAG
Reduction of ' storage
TAG store

Release of endocrine and inflammatory factors

leptin adiponectin

visfatin omentin

resistin TNF-alpha
interleukin 6 and other cytokines

glucose

fatty
acids

INSULIN

fed state of
organism

high blood
glucose
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Lymphocyte # & in¥z

AR ‘/Blood stem cell\‘

Myeloid stem cell Lymphoid stem cell
Myeloblast Lymbhoblast

Eosinophil ¢

L / \

%D

Redblood ' @ °¥ Blymphocyte Natural
cells & Neutrophil

3% ¢ T Iymphocyte killer cell simple columnar
s | i | epithelium
I
Platelets White blood cells "y 2
terminal bar ~ str;ated_bprder GO'[_]i
Gunctional complex) (micr U}'_!.'»';') {negative image)
\ . / r

goblet cells ——

NUCIEI
em;nenweus " _glmnhocvte C

I'




Tissues:
Embryonic connective tissue?s ?s 5 4 w5k (3%
Mesenchyme & & fibroblast 4 &2 ‘m#e

Sectional view of mesenchyme from a deveioping fetus

Ground substanci

Nucleus of
mesenchymal cel

Reticular fibers
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Tissues:
Embryonic connective tissue®s " 5 4 2 5 ()
Mesenchyme & % fibroblast 4 &2 'm?e

Function Forms all other Kinds Or connective tissue.

\‘ & R ‘
b ‘_” e Ground
i substance
& - ' e
Nucleus of
mesenchymal
cell

Reticular ———
fiber

(8" 300x

Sectional view of mesenchyme of a
developing embryo

Epithelial surface
cell of umbilical
cord

Ground
substance

Lo e (A
: )
" Y
Y (N 1

s
e,
=
5
|

Umbilical /
cord "‘3‘». J/m) i{i A Collagen fiber
AR Y - WOEE g € -
REtls s‘c LS - 77 ! Nt £ Nucleus of
C e X ' fibroblast
/
o

(A 275X 65

Sectional view of mucous connective Mucous connective tissue



Blood
vessel

Nucleus of
adipocyte

Fat-storage
area of
adipocyte

Nucleus of
reticular cell

Reticular
fiber

Sectional view of lymph node

Cell and
extracellular space > fiber
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Loose connective tissue #r 2452 4% E_Fk
1. Adipose tissue *g 7k 5 (LT ~ o ~ §73)
2. Reticular connective tissue &k 2% 25 (T %

Nucleus of

adipocyte

Cytoplasm

Fat-storage area
of adipocyte

Blood vessel

Plasma
membrane

reticular cell

W/
>

Reticular fiber ——
Lymph node




Fibers > Cell and
Dense connective tissue & % 2 4 % F“ extracellular space
1. Dense regular connective tissue LR & % & 4% 25 (Tendon & 7 )
2. Dense |rregular connectlve t|ssue FARRISR S e (dermis B &)

— IK
%

‘ Nucleus of
/|
4*J-H— Skeletal fibroblast
[/
i mise s Collagen
| fiber

Collagen
fiber

Fibroblast —

Skin

Blood
vessel




2

Elastic connective tissue &+ %

E—— b oy

Nucleus of
fibroblast

(sheets of

Cilia Lumen of trachea

Mucus in goblet cell

Nucleus
of ciliated
columnar cell

Nucleus of
goblet cell

Nucleus of
basal cell

Connective
tissue

Elastic lamellae

elastic material)

@ i (Artery &% %, Trachea)

Trachea

Pseudostratified ciliated columnar epithelium

Mucus in
goblet cell Ciliated columnar cell

Cilia

Basement
membrane

Basal cell

Connective
tissue
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Cartilage
Hyaline cartilage 5P ¥ (¥ ~ § §)
Chondroblast # ¥ # fmf >Chondrocyte i ¥ jm
Fibrocartilage & ‘& #ic ¥
Elastic cartilage 58+ #ic #

Perichondrium

Lacuna
containing
chondrocyte

Nucleus of — |
chondrocyte

Ground = e
substance p :

Nucleus of chondrocyte

Ground
substance

Lacuna containing
chondrocyte

Sectional view of hyaline cartilage from trachea ‘ 70



Cartilage

Fibrocartilage 4 s dic # (Pubic symphysis Boid 85 & ; 2 [

Tendon of
quadriceps
femoris muscle

Nucleus of
chondrocyte

(knee cap)
in ground
substance

Lacuna
containing
chondrocyte

Lacuna containing chondrocyte

Nucleus of chondrocyte

Collagen fibers in ground substance

Sectional view of fibrocartilage from patellar tendon insertion

Collagen fibers —F¢

71



Cartilage

|
E

Elastic cartilage 3+ #x ¥ (Epiglottis ¢ fk; 2 £

Auricle of
ear

" M
:"'.‘&.

Sectional view of elastic cartilage from auricle of ear

F
:
! .

B«
e B o

)

Perichondrium

Nucleus of
chondrocyte
in lacuna

Elastic fiber
in ground
substance

Perichondrium

Nucleus of chondrocyte
in lacuna

Elastic fibers
in ground
substance
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Bone (0osseous) tissue

Osteoblast ¥ #* (m® - Osteocyte ¥ ‘w*s Osteoclast 4 # ‘o’z

[TIUSCIE LIDDUE LU TIHAuIT 1HIuveiiivii.
Osteocyte Matrix

BEESs SEER . Canaliculi

Central
(Haversian)
canal
Lacuna
Lamellae
Canaliculi Lacuna
= .
Osteocyte in ) , e .
lacuna ’i ¢ o | ¥‘ i
Canaliculi  Calcified matrix Lamella - \ ‘& %
resorptl;:; osteoclast ge
Central i ¥ . |
(Haversiar \ ¥ -
canal bo ;
ne | /N .

Osteocyte

Lacuna
Canaliculi

Sectional view of an osteon (Haversian system) 73
from the femur (thigh bone)



Blood
Red blood cell ~7 ym
White blood cells: lymphocyte, monocyte, neutrophil |, basophil, eosinophil

” k| Q o
.—— Platelet

Red blood cells

White blood cell
(leukocyte)

— Red blood cell White blood cells
(erythrocyte)

Plasma \ o .

Platelets

Plasma

White blood cell
(leukocyte)

Red blood cell
(erythrocyte)

Platelet

Blood smear 74



Muscle tissues
Skeletal muscle® &3 (2 % ~ FF o

Cardiac musclew 3+ (i %)
Smooth muscle T /5~ (% 5 ~ i F ~ P SFREE i)

Skeleta

i3 b %)

Skeletal muscle
fiber (cell)

Nucleus

Striations
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Muscle tissues

2 . R+ P S orL o > Intercalated disks ~ Cross-striations  nocytes
Skeletal muscle ¥ %23~ (2 5% ~ gEg ~ i 1 F %) Nudl

Cardiac muscle #v (% Bg)
Smooth muscle T 7~ (% % ~ & F ~ P HREE §)

Nucleus

Striations

Cardiac muscle
fiber (cell)

Intercalated
disc

Intermediate junction + gap junction
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Muscle tissues

N2 "

Skeletal muscle ¥ %5~ (= % ~ gEg ~ 3 i i
Cardiac muscle < 7+ (« %)
Smooth muscle X % »v

CARES RIS L)

Smooth
muscle

Artery

—

=
¥

%)

Smooth muscle
fiber (cell)

Nucleus of
smooth muscle
fiber




Nervous tissues

Neuron # 5~ CNS*® &4 5, PNSF 4 &
Supporting ceII

Glia # 5%} ‘w2 . Schwann cell 37 p < 7%

cord
Type Appearance Function Neurolemmocyte

1 (Schwann cell) 3
Neurolemmocytes  Flattened cells arranged == Each cell produces part of the m

(Schwann Cells) around PNS axons. around a single axon of a PNS n

Neurolemmocyte
(Schwann cell)
Myelin

sheath

e Axon
\ ==

Satellite cells Flattened cells arranged
around the cell bodies of
neurons in ganglia (col-
lections of neuronal cell
bodies in the PNS).

Axon

Axolemma

Support neurons in PNS ganglia, Neurofibril

Satellite cell Neurolemma —!

Myelin sheath
Cross section

Neuron cell body

of a ganglion cell
(a) Stages in the formation of a myelin sheath

Neuroglia

Dendrite

Nucleus in
cell body

Axon
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J/\/L NE/Q% E—.“\\E ((H:th/Lj(:‘—é;n'
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1024755 ”k%FﬁH&%&&ﬂﬁA“*%%ﬁ%%ﬁm%ﬁﬁﬁiﬁt%ﬁﬁ « BERT - BERUTED - BOEEAD - Y7 JaRRaT
ReRBE G IREN ~ MRROGIEAT - EREETS S
ﬁ‘, 5%+ 1306 JERLEHE  NFBOSREED BLHAHE OLHEREE (RiEEEE - fHER - 52 )

12. ZHEME LR THVEEIE @ AMaRR BAWE CoRE D.RE

{ Transverse plane ANTERIOR

\

\\

Sternum

% .I Muscle
,TH (breastbone)
Heart Thymus
View
PERICARDIAL
CAVITY Left lung
Right lung
— Esophagus
Aorta (food tube)
Vertebral column
RIGHT (backbone)
PLEURAL
CAVITY LEFT

PLEURAL

Rk CAVITY

POSTERIOR

(a) Inferior view of transverse section of thoracic cavity
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Web-based Atlas of Anatomy EI iy [u]

(NTU-WAA)-1
http://140.112.120.113/~mfc/ahakjshdashdasidoais/ [=]er
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Web-based Atlas of Anatomy
(NTU-WAA)-2
http://140.112.120.113/~mfc/ahakjshdashdasidoais/

[w].r,

BRER GFEEEH)

cranium, face and foramina

vertebral column

thorax

upper extremities

Frontal bone (#E7)
Supraorbital foramen

(HE_EFL)

Greater wing of
id bone

)

Optic canal,
; : Nasal bone (&hF)
Superior orbital

fissure (1% E74 Lacrimal bone (i

Inferior orbital Zygomatic bone (&)
fissure (7% X
Perpendicular plate of
ethmoid bone

(R FEEERD

Inferior nasal concha

(F#)

Maxilla (I-56E)

Infraorbital foramen
[

Mental foramen

CETL)

Mandible ( FAEH)

Frontal bone (%)

Parietal bone ([¢{%)

Sphenoid bone
[2353)

Temporal bone (i)

Maxilla ( ERGH)

Mandible (F&AE)

R 2 (IR )

examination

s

o |MEEEEE

EELEARNES

10
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