Introduction to
Anatomy Physiology

Danil Hammoudi.MD




"Dispel from your mind the thought that an understanding of the human body in every
aspect of its structure can be given in words; the more thoroughly you describe the more
you will confuse... | advise you not to trouble with words unless you are speaking to blind
men."

Leonardo da Vinci
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Microbiology : bacteriology , virology, mycology,

Molecular biology
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Surgical pathology

Medical specialty




Embryolo gy

Physiology

Physiopatholo gy

surgery













Anatomy is the study of the structure of the human body.

¢ Regional anatomy considers the body as organized into segments or parts.

¢ Systemic anatomy sees the body as organized into organ systems.

¢ Surface anatomy provides information about structures that may be observed or palpated
beneath the skin.



















2 more immunology system ,

hematology system




Key Major Parts of the Body

O Head B Thorax [] Abdomen O Lower limb
B Neck B Back [ Pelvisiperineum @ Upper limb

FIGUREL.1. Major parts of the body and regions of the lower limb.
Anatomy i1s described relative to the anatomical position illustrated here.
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Levels of Structural Organization

® Chemical — atoms combined to form molecules

® Cellular — cells are made of molecules

* Tissue — consists of similar types of cells

® Organ — made up of different types of tissues

® Organ system — consists of different organs that work closely together

° Organismal —made up of the organ systems




L evels of Structure

® In order to understand how

something is built and how
something works, you must look at
all of its components and analyze
them both individually and together.

In doing these collective and
separate analyses, you must examine
things at multiple structural levels,
i.e., one must break them down
from large to small — this is called
reductionism

An organism (such as a human
being) may be broken down as
illustrated on the left.

Organ
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Overview of Anatomy and Physiology

® Anatomy — the study of the structure of body parts and their relationships to one
another
® Gross or macroscopic
® Microscopic
® Developmental
® Structure refers to
o the shapes,

O sizes,

o and characteristics of the components of the human body.
® The word anatomy comes from 2 words:
® Ana which means “up or apart”

® Tomos which means “to cut”




Gross Anatomy

Diaphragm

Study of stuff seen by the naked eye

(Gross Anatomy).

e Regional —all structures in one part of
| PR the body
- Gall o /8 (EER | & X (such as the abdomen or leg)

' Bladder Va¥ A  Systemic — gross anatomy of the body
ik R i) 3 N studied by system

e Surface — study of internal structures as
they relate to the overlying skin

J




Microscopic Anatomy
* Cytology — study of the cell

° Histology — study of tissues




Developmental Anatomy

® Traces structural changes throughout life

° Embryology — study of developmental changes of the body before birth

Humar Embirys « Carmegie Stages
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Specialized Branches of Anatomy

° Pathological anatomy — study of structural changes caused by disease

° Radiographic anatomy — study of internal structures visualized by specialized scanning

procedures such as X-ray, MRI, and CT scans

® Molecular biology — study of anatomical structures at a subcellular level




° Physiology is defined as the study of

function — so human physiology attempts

° Physiology is where we figure out how
stuff works.

How do muscles contract?

How do we run?

K How does our heart beat?

to explain how and Why humans function.

Phys 10l0 gy Physiology — the study of the function of the body’s structural
machinery

® Considers the operation of specific organ systems

® Renal — kidney function
° Neurophysiology — Workings of the nervous system
® Cardiovascular — operation of the heart and blood

vessels

® Focuses on the functions of the body, often at the

cellular or molecular level

~




Physiology

® Understanding physiology also requires a knowledge of physics, which explains
e clectrical currents

® blood pressure

® the way muscle uses bone for movement




4 ™
Principle of Complementarity

e Function always reflects structure

e What a structure can do depends on 1ts speciﬁc form

Principle of Complementarity of COMPLEMENTARITY OF
Structure and Function STRUCTURE AND FUNCTION

» Function always reflects structure

« What a structure can do depends on its
specific form

» The form of each body structure
allows that structure to carry out
its specific task

— Function follows form, and form hard mineral deposits —— bone ——
follows function support body
* Function always reflects structure valves in the heart prevent blood
* What a structure can do depends on backflow —— one direction blood flow

its specific form

Think about more examples in your




Can Anatomy & Physiology Be Separated?

* NOOOOOOO!!!!  Absolutely not!

® Structure and function are undeniably connected. We

cannot divorce them.

® What do we mean by this?

* Can you eat soup with a fork?

® Find 2 everyday items and determine whether/how their

structure (anatomy) relates to their function (physiology)
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When you consider the structure of an organ, cell, or anything for that matter you must also
consider its function!

o J




Cervical (neck)

Upper sactramity

Diettaid {shouldar)

Brachial {arm)
Artecubital {front of elbow)

Olecranal {slbow) |
Antebrachial {forearm)

Carpal hrrh:‘,l
Diorsurn of the huﬂd

Manusz hared)
Palrmar (palm)
Digital ﬁhwﬂx[xlljﬂ
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Calcaneal (haal)
Flartar surscs (sola) o
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Cranial {surounding the brain)
Occiphal {back of head)

Abdominal (abdomen)
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Integumentary System

® Forms the external body covering
® Composed of the skin, sweat glands, oil glands, hair, and nails

® Protects deep tissues from injury and synthesizes vitamin D
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® Composed of bone, cartilage, and ligaments

Skeletal SySte m ® Protects and supports body organs

® Provides the framework for muscles

e Site of blood cell formation

® Stores minerals

(b) Skeletal System
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Muscular * Allows manipulation of the environment, locomotion, and facial expression

SySte m * Maintains posture

® Produces heat

Composed of muscles and tendons

: . : Skeletal
exicularis ooull _ S AN muscles

fhexor carpi
group

rapezius

imius dorsi

axtarnal cblique

group

peransus longus

tibialis anterior

o
digitorum longus

I‘F
|
) <y )

a. Anleror view b, Postenior view

(c) Muscular System
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Nervous System

Vidip

Brachial plexus T S

Musculocutaneous nerve
Radial nerve

Median nerve
Iliohypogastric nerve

Genitofemoral nerve
Obturator nerve

Ulnar nerve

Common peroneal nerve

Deep peroneal nerve

Superficial nerve

I
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* Composed of the brain, spinal column, and nerves
e [s the fast—acting control system of the body

* Responds to stimuli by activating muscles and glands

Brain

Cerebellum
Spinal cord

Intercostal nerves

Subcostal nerve
Lumbar plexus

Sacral plexus
Femoral nerve
Pudendal nerve

!
\\\ Sciatic nerve

A

Muscular branches
of femoral nerve
Saphenous nerve

Tibial nerve

Sensory
receptor




P,

"Cardiovascular System

* Composed of the heart and blood vessels

® The heart pumps blood

® The blood vessels transport blood throughout the body

Subclavian artery
Subclavian vein
Cephalic vein

Basilar artery

Internal carotid artery
External carotid artery
External jugular vein
Internal jugular vein
Vertebral arteries
Common carotid arteries

Pulmonary arteries

Aorta
Axillary vein
Axillary artery

Superior vena cava
Inferior vena cava
Descending aoria

Brachial artery

Basilic vein

Median cubital vein
Cephalic vein 1

Radial artery /
Ulnar artery 41/
7
almar digital veins

Digital artery —

Arcuate artery
Dorsal digital arteries -1}

7

Pulmonary veins

b Hean

Celiac trunk
Hepatic veins
Renal veins

Renal artery
Gonadal vein
Gonadal artery
Common iliac vein
Common iliac artery
Internal iliac artery
Internal iliac vein

Externaliliac vein

) External iliac artery
Jl
Ir Great saphenous vein

Femoral artery
Femoral vein

Popliteal artery

Popliteal vein

Small saphenous vein
Anterior tibial artery
Posterior tibial artery
Peroneal artery
Anterior/posterior tibial veins
Dorsal venous arch

Dorsal digital vein

vessels

[f) Cardiovascular System
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{ymphatic System

Cervical lymph nodes\.%‘ g‘; | Thoracic duct
L
b9 Thymus
Lymphatics of the P [ A=

mammary gland S 7% #——Axillary lymph nodes
Cisterna chyli Fi ; (R Spleen

Lumbar lymph nodes—" | 2% i | B\
i I ! T . “Lymphatics of the
/ AR A8 il upper limb

Pelvic lymph nodes L

Lymphatics of the vy
lower limb T ()

Inguinal lymph nodes

® Picks up fluid leaked from blood vessels and returns it to blood
* Disposes of debris in the lymphatic stream

® Houses white blood cells involved with immunity

* Composed of red bone marrow, thymus, spleen, lymph nodes, and lymphatic vessels

Red bone Y
marrow \

W s=o/
Thymus /{J;/"A Zﬁ;l
A\

4 Lymphatic
vessels

[

| Thoracic
duct
fj gy

(g) Lymphatic System/Immunity



Hematological system /hematopoietic system

® include the blood, blood vessels, and blood-forming organs (bone marrow, spleen, liver,

lymph nodes, and thymus gland).

® The hematologic system also pays an important role in hormone transport, the
inflammatory and immune responses, temperature regulation, fluid-electrolyte balance, and

acid-base balance.

PLASMA PROTEINS
WHOLE BLOOD poratias byt Albumins 57%
(percentage Proteins b,
by volume) % | p—t Globulins 38%
| Fibrinogen 4%
Prothrombin ’Eﬁ
Water:
heg OTHER SOLUTES
lons
| NUZEES
— Wasle products
Other solutes i

ther fluids and—{ /-
tissues 92% |

LEUKOCYTES

@N‘\ itrof

TOTAL BODY WEIGHT

CENTRIFUGED
SAMPLE
OF BLOOD

FORMED ELEMENTS
{percentage by number of cells)

K 3006 Eryckpadis Brfmnics, ne PEakEE
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Respiratory System

® Composed of the nasal cavity, pharynx, trachea, bronchi, and lungs

® Keeps blood supplied with oxygen and removes carbon dioxide

TEDX - ’.:1.)""'

Nasal
cavity

!

Pharynx

Larynx & Bronchu ,

Trachea

Lung

h) Respiratory System



4 ™
Digestive System

® Composed of the oral cavity, esophagus, stomach, small intestine, large intestine, rectum, anus,

and liver

® Breaks down food into absorbable units that enter the blood

® Eliminates indigestible foodstuffs as feces

Stomach

~Z

B Small

AL 4 2t \gﬁr intestine
A/

mtestine

AN ) pigestive System



Urinary System

* Composed of kidneys, ureters, urinary bladder, and urethra
* Eliminates nitrogenous wastes from the body

® Regulates water, electrolyte, and pH balance of the blood

Glomerulus

Urinary
bladder

Urethra

alka ™IC -~
MakeAGIF.com

(i) Urinary System
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Male Reproductive System

* Composed of prostate gland, penis, testes, scrotum, and ductus deferens
® Main function is the production of offspring

® Testes produce sperm and male sex hormones

® Ducts and glands deliver sperm to the female reproductive tract

Prostate
gland

Penis / L
Testis Duct ‘
defe
Scrotum

(k) Male Reproductive System



f:emale Reproductive System

® Main function is the production of offspring

® Ovaries produce eggs and female sex hormones

fetus

®* Mammary glands produce milk to nourish the newborn

® Composed of mammary glands, ovaries, uterine tubes, uterus, and vagina

Mammary
glands (in

breasts)

rd

® Remaining structures serve as sites for fertilization and development of the K
Uterine

(1) Female Reproductive System

,
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External environment
Integumentary system

p
Organ Systems Interrelationships

Mouth \ 002
® The integumentary system protects the body from the (E _ﬁesspsi;:,t:ry

external environment

* Digestive and respiratory systems, in contact with the
external environment, take in nutrients and oxygen

| Heart !

e Nutrients and oxygen are distributed by the blood
Circulatory

® Metabolic wastes are eliminated by the urinary and

respiratory systems

Interstitial
fluid

— Excretory
system

)

Nitrogen-containing
Unabsorbed metabolic waste

\ matter (feces) products (urine)
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Necessary Life Functions

Maintaining boundaries — the internal environment
remains distinct from the external environment

e Cellular level —accomplished by plasma
membranes

e Organismal level —accomplished by the skin

Movement — locomotion, propulsion (peristalsis), and
contractility

Responsiveness — ability to sense changes in the
environment and respond to them

Digestion — breakdown of ingested foodstuffs

Metabolism — all the chemical reactions that occur in
the body

Excretion — removal of wastes from the body

Reproduction — cellular and organismal levels

e Cellular —an original cell divides and produces two
identical daughter cells

e Organismal —sperm and egg unite to make a whole
new person

Growth —increase in size of a body part or of the
organism




: Survival Needs

® Nutrients — needed for energy and cell building

® Oxygen — necessary for metabolic reactions

® Water — provides the necessary environment for chemical reactions

® Normal body temperature — necessary for chemical reactions to occur at life-sustaining rates

° Atmospheric pressure — required for proper breathing and gas exchange in the 1ungs




Liver

Gallbladder

Ascending colon
of large intestine

1

LA

Small intestine

1
hi:uﬂ
VLl

0%
Cecum g‘1
Appendix i =
A \
(b)

Diaphragm Right ; . Left
g : Epigastric -
hypochondriac . hypochondriac
Stomach - region .
region region
Transverse colon
of large intestine
Descending colon Right T Left
of large intestine lumBEE Umbilical B bar
region regian region
Initial part of t iliac Hypogastric
sigmoid colon inatd -], (pubic)

region

Urinary bladder

(a)



Left Hypochondriac Region

Right Hypochondriac Region

"Hypo" = below, under _ " 1 ~ 3
"Chondriac” = cartilage of ribs L a U --Eﬁﬂﬁdﬁﬁ'ﬂ'ﬁﬂﬂﬁl of ribs

“Epl* = over, above
“GEastric” = stomach, Belly

Subcostal Plamne

Right Lumbar Region

Region Left Lumbar Region

"lumbar vertebraa®™

M Urnbild
BAEL = UMRIRcUE "Tumbar vertebras™

Intertubarcular Flane

Right Iliac Region Left Iliac Region

"H!.rpn" = below, under
| “Gastric” = stomach, belq,r I

L4\ - |\

“lliac crest” on hip bone “iliac crest” on hip bone
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Abdominopelvic Quadrants

° Right upper
* Left upper
° Right lower

® [eft lower

Right upper Left upper
quadrant guadrant
Right lower Left lower
quadrant quadrant




Abdominal quadra

nts ORGANS

Right upper quadrant

Left upper quadrant

Liver right lobe

Gallbladder, stomach, pylorus,
doudenum, Pancreas head, R

suprarenal gland, R kidney, R colic
[flexure, Ascending colon superior

Liver left lobe

Spleen, stomach, jejunum, prox
ileum, pancreas body and tail, left

kidney, L suprarenal, left colic flexure,
Transverse colon left part, descending|

part, Transvrse colon R half.

colon superior part.

Right lower quadrant

Left lower quadrant

Cecum, Appendix, Ileum, Asc. Colon,
R ovary, R uterine tube, R ureter, R
spermatic cord, Uterus, Urinary

Sigmoid colon, Desc. Colon, L ovary,
L uterine tube, L ureter, L spermatic
cord, Uterus enlarge, Urinary bladder

bladder (full)

( full).




Liver

Stomach
Gallbladder

Duodenum

Right Kidney
Fancreas
Transverse Colon
Right Adrenal Gland

Right Upper Quadrant

Small intestin

Transumbilical Plane
Large Imtestine ___

Cecum

Appendix

Right Ureter

Right Reproductive Organs: ]
avary, falloplan tube, spermatic cord

Right Lower Quadrant

Eebastan Kouwiizkl' Shumersbeck

Liver

Left Adrenal Gland

Etomach

Left Kidney

Fancreas

Spleen

Transverse Colon
miall Intestine

Left Upper Quadrant

IB&I Iy Button Landmark

Emall Intestine
Large Intestine

Left Ureter

Left Reproductive Organs {falloplan
tube, ovary, spermatic cond)

Slgmold Colon

Left Lower Quadrant
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Right Hypochondriac

Liver
Right Kidney
Gallbladder
Large/Small Intestine

Right Lumbar Region

Ascending Colon,
Small Intestine, and
Right Kidney

Right Iliac Region

Appendix,
Cacur,
Ascanding Colon,
Small Intestine .

| ltl

Lehashan Hauktrioy Shatserstock

E'E-giﬂl‘l ;

=1 / 4l Epigastric Left Hypochondriac
; Region Region

Liver, stom@ach, spleen,

duodenumadrenal Liver's tip

glands, pancreas Stomach
Pancreas
Left Hidney
Spleen

Large/Small intestine

Subcostal Planes

Left Lumbar Region

Descending Colon, Small
Intestine, and Left Kidney

Intertubercular Flans

L

- H:-,rpugastrc
Fleginn

Bladder, Ergrnu-u:l Colan,
g 5'i-i'|aIII|'|t|-_~:'.|t1n-=- arvd
;F qpr-m:luctm-: Drgans «
I'|| .
'EI' Abdnmmal Reqmns

Left Iliac Region

Sigmoid Colon,
Descending Colon and
Small Inbtestinae




Ascending Colon
Gall Bladder
Liver
Right Fidney
Small Intestine
Transverse Colon

Colon
Gall Biadder
Liver

Small Intestine

" Appendix
Cecum & Ascending Colon
Right Fallopian Tube (F)
Right Ovary (F)
Small Intestine

Transverse Colon

Cisterna chyl
Pancreas
Right & Lefi Kidnews
Right & ILeft Ureters
Small Intestine
Stomach
Transverse Colon

Prostate
Rectum
Right & L efi Fallopian Tubes (F)
Right & Left Onvaries (F)
Right & Left Ureters
Semmmal Vessicle (M)
Sigmoid Colon
Small Intestine
Urinary Bladder
Uterus (F)
Vas Deferens (M)

Descending Colon
Left Kidnev
Liver
Pancreas
Emall Intestine
Spleen
Stomach
Transverse Colon

Small Intestne

Left Fallopian Tube {F)
Left Crary (F)
Small Intesnne
Descending Colon
Sigmoid Colon




HUMAN BODY ORGAN SYSTEMS

LA

Dloestive System Muscilar Syslanm Inisaumeniary Syslem Lympnatic System Endoering System Neryous System
o | 1 i i i '
Skelntal system Male Reproductive femaln Aeproductive Regpiratory system Urinary System Clrmutatony system

BySIe Systen
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Integumentary System
Provides protection, regulates temperature,

prevents water loss, and helps produce
wvitamin D. Consists of skin, hair, nails, and

sweat glands.

Lymphatic System
Remowes foreign substances from the blood
and lymph, combats diseass, maintains
tissue fluid balance, and absorbs fats from
the digestive tract. Consists of the lymphatic
vessels, lymph nodes, and other hymphatic

organs.

Femur

Skeletal Systerm

Provides protection and support, allows
body movements, produces blood cells, and
stores minerals and fat. Consists of bones,
associated cartilages, ligaments, and joints.

Respiratorny System
Exchanges oxygen and carbon dioxide
between the blood and airand regulates
blood pH. Consists of the lungs and
respiratory passages.

Sartorius

Cluadriceps
femoris

Gastrocnemius

Muscular System

Produces body m ts. tains
posture, and produces body heat. Consists of
muscles attached to the skeleton by tendons.

Digestive Systermm
Performs the mechanical and chemical
processes of digestion, absorption of
nutrients, and elimination of wastes. Consists
of the mouth, esophagus, stomach,
intestines, and accessony organs.



- h

Systemic Anatomy
Systemic anatomy is the study of the body’s organ systems that work together to carry out
complex functions. The basic
systems and the field of study or treatment of each (in parentheses) are:
* The integumentary system (dermatology) consists of the skin (L. integumentum, a covering)
and its appendages—
hair, nails, and sweat glands, for example—and the subcutaneous tissue just beneath it. The skin,
an extensive sensory
organ, forms the body’s outer, protective covering and container.
 The skeletal system (osteology) consists of bones and cartilage; it provides our basic shape and
support for the
body and is what the muscular system acts on to produce movement. It also protects vital organs
such as the heart, lungs, and pelvic organs.
 The articular system (arthrology) consists of joints and their associated ligaments, connecting
the bony parts of
the skeletal system and providing the sites at which movements occur.
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The muscular system (myology) consists of skeletal muscles that act (contract) to move or
position parts of the

Body (e.g., the bones that articulate at joints), or smooth and cardiac muscle that propels,
expels, or controls the flow

of fluids and contained substance.

* The nervous system (neurology) consists of the central nervous system (brain and spinal
cord) and the peripheral nervous system (nerves and ganglia, together withtheir motor and
sensory endings). The nervous system controls and coordinates the functions of the organ
systems, enabling the body’s responses to and activities within its environment. The sense
organs, including the olfactory organ (sense of smell), eye or visual system
(ophthalmology),ear (sense of hearing and balance—otology), and gustatory organ (sense of
taste), are often considered with the nervous system in systemic anatomy.

N
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 The circulatory system (angiology) consists of the cardiovascular and lymphatic systems,
which function 1n parallel
to transport the body’s fluids.

* The cardiovascular system (cardiology) consists of the heart and blood vessels that propel
and conduct blood through the body, delivering oxygen, nutrients, and hormones to cells and
removing their waste products.

* The lymphatic system is a network of lymphatic vessels that withdraws excess tissue fluid
(lymph) from the body’s interstitial (intercellular) fluid compartment, filters it through lymph
nodes, and returns it to the bloodstream.
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* The alimentary or digestive system (gastroenterology) consists of the digestive tract from the mouth to the anus,
with all its associated organs and glands that function in ingestion, mastication (chewing), deglutition (swallowing),
digestion, and absorption of food and the elimination of the solid waste (feces) remaining after the nutrients have been

absorbed.

* The respiratory system (pulmonology) consists of the air passages and lungs that supply oxygen to the blood for cellular
respiration and eliminate carbon dioxide from it. The Diaphragm and larynx control the flow of air through the

system, which may also produce tone in the larynx that is further modified by the tongue, teeth, and lips into speech.

* The urinary system (urology) consists of the kidneys, ureters, urinary bladder, and urethra, which filter blood
and subsequently produce, transport, store, and intermittently excrete urine (liquid waste).

e The genital (reproductive) system (gynecology for females; andrology for males) consists of the gonads (ovaries and
testes) that produce oocytes (eggs) and sperms, the ducts that transport them, and the genitalia that enable their union.
After conception, the female reproductive tract nourishes and delivers the fetus.




-

* The endocrine system (endocrinology) consists of specialized structures that secrete
hormones, including discrete
ductless endocrine glands (such as the thyroid gland), isolated and clustered cells of the gut
and blood vessel
walls, and specialized nerve endings.

Hormones are organic molecules that are carried by the circulatory system
to distant effector cells in all parts of the body. The influence of the endocrine system is
thus as broadly distributed
as that of the nervous system. Hormones influence metabolism and other processes, such
as the menstrual cycle,
pregnancy, and parturition (giving birth).




