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What is Anatomy?

The study of body
structures-and-the
relationships among
them

How to form an organ or a tissue

What is Physiology?

The study of body
functions

How it works , how the
organ is adabted to
function its work



Structure-Function Relationship

Physiological mechanisms are
possible through structural design




Levels of Organization in the
Human Body




Cell

(] The basic unit of structure and function in
the human body

The amoeba above is
made of only one cell
and it must perform

4 The smallest unit capable of carrying out all the jobs of the
the processes associated with life organism

To mantain any system we have , we
must mantain the cell to be alive , so
the tissue and the organ will be alive

All the machanesims in our life occurs in the cell

Sponge is multicellular,
all cells are similar



Cell, basic unit of life

A Cell functions: ™1-Basic  2- Specialized

Chromosome

. } ] _ Nucleus
= obtain food & O, Ymelelnolic Placcess
< perform chemical reactions
= eliminate CO, & wastes

<= synthesize proteins & cell
components

Ribosomes

Mitochrondrion

Golgi Apparatus Endoplastic Reticulum



Tissue

O Groups of cells of similar structure
& specialized functions

1 4 primary tissue types
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® We have diffrent type of cells but all @ Each cell has been adapted with the biochemical at the metabolic
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o e @ Sheets
| Lt SKkin, digestive
tract lining

Epithelial

Cells specialized for
exchanging materials between
cell & environment




Tissue

Connective | A
N o
Few cells within abundant ... 4 s 2,
extracellular material — - '
Bone

Supporting/anchoring various
body parts




Muscle

7o

Cardiac muscle cell

(S

Skeletal muscle cell

——-

Smooth muscle cell

F#ADAM.
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Tissue

Nervous

Initiating & transmitting
electrical impulses




Organ, made up of several
tissue types

The inside surface of the stomach
is lined with epithelial tissue

The wall of the stomach contains
smooth muscle

Nerve tissue in the stomach
controls muscle contraction

These tissues are bound together
by connective tissue

B3 Stomach wall

© 2012 Pearson Education, Inc



Body system, a group of
related organs

The body is composed of
systems and each system is
specialized in specefic
function , but they are
integraded
<

.7 L
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o B N

Integu- Muscular Skeletal Nervous Endocrine Circulatory - -

mentary System System System System System - -~
W) Y& oSS Q@}S >

Ex : the function of the
GI system is controled
by the central nervous
system

( THE CENTRAL
NERVOUS SYSTEM
CAN CONTROL THE
FUNCTION OF ALL
ORGANS IN THE
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Lymphatic Respiratory Digestive Urinary Reproductive
System System System System System
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Characteristics of the Living
Human Organism

Survival Needs

Nutrients

Oxygen

Water

Normal body temperature
Atmospheric pressure




Plan of Human Body

EXTERNAL
ENVIRONMENT
- ‘5-_9:; i 5 — -‘;:? v I =
= WVIRONMENT _Digestive
0 INTERNAL ENVIE s
! l. ; ' -
Foods, NTT i 7 S =
salts, and = : =

water

Unabsorbed
matter

Organic
waste
products,
salts, and
water
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External & Internal Environments

— Interior of body separated from external environment by a layer
of epithelial tissue

— Exchange between blood and external environment

® Lungs
® Gastrointestinal tract
o o E&L‘crncw -~ — o T S
»Kidneys  (PFF UL e S ga il p g e oy
All the cavities in the gi system , cavities of the resperatory system.,
. A:il “d\;:;ﬂ\ the cavities in the urethra are all external ﬁ\
— Lumens.of respiratory, gastrointestinal & urinary systems are
part of external env1r0nment Wy iabe s o0 s ) B b
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— Stomach

Intestines —

—

.

1
v

i — = Skin
Lungs ‘%:% _. 5% body weigl’.\t_@ = Kidneys
(e ar— 2 S
5 ] -
Extra-
cellular D
fluid: . Interstitial fluid Vb o 3
= I}-DJ\M \}\—\Jl =D
20% body n —e £ ™
weight g" s welght)
LMo
_ - 1
LI 4

These components are not
independent , they are
continoues exchange the
substances with each other

efrracellaarfiuoia:
40% body weight
e
,;LQ\‘-'.S.J J

Source: Ganong YWF: Review of Maedical Physicology . Z22nd Edition:
http: /i www. accessmedicine.com

Copueright @ The FMcGraw-Hill Companises, Inc =2l rights reserved.
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These exchange is occur because ,
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v 2P Intracellular
We have forces that push the substances from the plasma to the 1 ",]Ag" fluid

. la)
interstitial fluid and we have forces that drow back some substances ' ‘ . L'JI"‘PLG'P’CSJ\ &J""
to the capillary such as water , metabolic product etc ( Jauiy 558 o4 280 L
Sl alsll alliy (568 4 5 15l ) and we have balance between the forces .

The balance favor outward movment ( so J! o allis (Il <!l capillaries
to the inferstitial fluid J! aayi ) walill LIl o ST LS (g0
capillaries )
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Table 1-1. JOtal Body Water (As Percentage of Body
Weight) in Relation to Age and Sex.

Age (years) Male (%) Female (%)
10-18 59 57  Jo =
18—40 61 59
40-60 55 47

Over 60 52 46
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Body Fluids  «iiiis
L

In heod.ki_m&es
O Mostly water the fluids you




The Internal Environment

O The interior of body, the environment of cells inside the
body

U Internal environment = fluid surrounding cells

The ECF is the internal environment

22



What is in the ECF?

lons
O2
Nutrients (glucose, f.a, a.a)

Waste products (CO,, garbage)



Fluid Compartments
~ 60% of body weight

|

Extracellular fluid (ECF)
(= 1/3)
20% of body weight

lll

|

Intracellular fluid (ICF)
(= 2/3)
40% of body weight

1 -

Transcellular fluid

Plasma Interstitial fluid
25% of ECF 75% of ECF
5% of body wt 15% of body wt

— 2

e
—

CSF
Intraocular
Pleural
Peritoneal
Pericardial
Synovial
Digestive secretions

o osS Y Buwd
. byt wls= 2
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. Homeostasis

® We have to maintain balance between the
fluid LUl loa (15 358 o

* Body cells are surrounded by homeostatic mechanisms J! 35k e
watery.anternal environment. ¥ (@ 4 AR e
through which life-sustaining 8 /
exchanges are made ] o § / ’

* Extracellular fluid (ECF)

— Fluid environment in which the
cells live (fluid outside the cells) ’

— Two components

Plasma

. |
. o |
d /
,
v \
5
- ¥
-‘. <
v ™
J
y - )\
. :
4 ¢
,
/b

* Plasma, interstitial fluid

e JIntracellular fluid (ICF)

— Fluid contained within all body
cells

Interstial i (IF)



Homeostasis

= State of constancy of conditions within the
body

= Maintaining a dynamic steady state of the
internal environment

“Essential for cell survival”

homeostatic machanism sll aiws J< @
@ All of the Homeostatic mechanisms work in order to maintain the function of oley¥l g gyl U Jiid 4 ala
each organ to be normalto perform its function perfect so the body will stay in 26



We allow some changes to occur but with
acceptable range

Factors Homeostatically Regulated

no acl‘ S < leouf
1. Concentration of nutrient molecules > =™ ds [ pots | ©

2. Concentration of gases in blood (O, and CO, °

3. Concentration of waste products > |.ehc ~cicl

It is very important and

| V2 T
4. pH of blood plasma ) "> ‘_”;Z% essintial o ruaintain the ph
= » ' bec all the enzymes activity

5. Concentration of water, salt, and other electrolytes
6. Volume of body fluids and vascular pressure > ¢ y P SIS E

b l oo J‘ J (I /
7. Body Temperature Plesure .

27
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The Human Body Systems Contribute
to Homeostasis

circulatory - transports materials (e.g., nutrients, gases)
digestive - breaks dietary food into small nutrient molecules
respiratory - obtains-oxygen and eliminates carbon dioxide
urinary - removes and eliminates wastes from the plasma
skeletal - provides support and protection for soft tissues
muscular - moves the bones

integumentary --serves as an outer protective barrier
immune --defends against foreign invaders

nervous --controls and coordinates activities rapidly
endocrine - regulates activities that require duration

reproductive - ??? perpetuation of the species



Role of Body Systems in Homeostasis

SYSTEMS
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Homeostatic Control Systems

* Intrinsic (local) - inherent 1n an organ

5wl G
(+ Extrinsic (body-wide) - outside the organ to alter

the activity of the organ
n /’“'05}/%"' ﬂ( l\ao’mo"“ es

are & Xbri nsle
1. Nervous system

2. Endocrine system

30



Homeostatic Control Systems

* Control systems are grouped into two classes

— Intrinsic (within) controls : Local.contrels that are'inherent in an organ

* Example exercising skeletal.muscle consumes more~oxygen
leading to fall in oxygen concentration in the skeletal'muscle
(local). This local decrease in oxygen acts-directly-on-smooth
musele-of blood-vesselsof skeletal'muscle causing dilatation
of theses blood vessels ( more blood flow means more oxygen
supply and thus maintain oxygen level in exercising skeletal
muscle.

Extrinsic (outside) controls: Regulatory mechanisms ‘initiated outside an

organ

* Accomplished by nervous and endocrine systems

* Example: when blood pressure falls, the nervous-system-acts
on heart (increases heart rate and contractility) and on blood
vessels (vasoconstriction). Both effects can increase blood
pressure to normal.



Mechanisms to maintain homeostasis

All our homeostatic
mechanisms they have

1, Negative Feedback feedback systems

2.. Positive Feedback

What Feedback system means?

.3' Feedforward That the body have receptors which
control the homeostatic machanisms to
perform its function and then stopped



Homeostatic Control Systems

Lo 2 dgpen R sphoms : Tpopecdiie. Pecdbck e
] =X e
= sz)a\\l‘«\le, RQgcbva(‘%t oM.

* Negative feedback system
— Primary type of homeostatic control
— Opposes initial change
— Components The components of the
* Sensor
— Monitors magnitude of a controlled variable
e Control-center \— «s~aty ¥ s Ve Wlain -
— Compares sensor’s.input with a set point

The control center will effect

° Effector the effectors which enable zou

to response what is require
P 9

— Makes a response to produce a desired effect



Example of negative feedback

mechanism

* relieves
Deviation in
controlled variable \

( Sensor )
1
( Integrator )

( Effector(s) j

| -
(detected by) s
|

(informs)

|
(sends instructions to)

|
(brings about)

Compensatory response

]
(results in)

I
(leads to)

Negative feedback to
shut off the system
responsible for the

response

(@)

*

Fall in body
set point

[ 3\
Temperature-monitoring
nerve cells

|4
Temperature
control center

| +

Skeletal muscles
L (and other effectors) )

1

! Heat production
through shivering and
other means

1

Increase in body
temperature to set

&

3

(negative feedback)

()

temperature below \

e/



Negative Feedback

Glucose Intake

~| 1 -Blood Glucose

’
— I
\
3 =~
v -~
2 . +
\
f ~
.
N [

P
Cellular Uptake ancreas

of Glucose — suwelp.

Sensor :( diabetes) which mean elevated blood
sugar above normal levels

Cotrol center JI can ¢, pancreas which have bek
cells that have sensors ko bhis situakion —OI_

Insulin +

Effectors : pancreas 1-- will release insulin

2-- nsulin will force the glucose to enter the cells

essraciauj the sikeelebal muscels cells so bhis will

decrease glucose to normal levels ( increasing the 35
uptake b}



Negative Feedback

Exposure tocold Normal Body Temperature

v

‘QE‘ S é | Body Temperature

/' W o

T Body
Temperature

pranll S5l AN AT 3

Sensor + decrease i the bods temprature + Shiverin g A_l_/

Control center is the brain , awall 5la day ¢yl Gl gl e Josi a3 (il dleags

Effectors :
mechanisms to pruduce energy : the effectors are the skeletal muscels

the cells starting to buri the sugars , fats . So (metabolic activity )=-1
this icrease the metabolism which increas the bod-j temprature

36

2= shivering (s:22ill) thats shivering generates energy o ol ¢ s
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Negative Feedback

e

Exposure to-heat o 1 BodyTemperature

Normal Body Temperature

| Body Temperature

psall (o8 31l dass L) E sudge e o
Sensor : tem is too high +

Control center JI olaius cian vessels (pagasl!
JG skin sagy lie oldlb

sean Gliae 13,20 guie H8a% L4 ‘Effectors
cooling for the body ¢uic
2--Vasodilation of the blood vessels (acuss
Lgeudl ducg¥l )

Sweating

37




Maintaining constant body temperature by negative
feedback mechanism

Sweat glands secrete 4
sweat that evaporates, Homeostasis: '
Controlling the bodv cooling the body Internal body temperature
tempreture «PT ' of gp?co:gmawy 38-38‘0
Thermoregulation

canter in brain is ;ﬂ@ B

activated, ;J ,?7

Blood vessels
A - Blood vessals in skin constrict,
My in skin dilate and minimizing heat loss.
heat escapes. Y
% Skelotal muscles rapidly Thermoregulation
b Homeostasis: contract, causing shivering  center in brain is
Internal bodyumpomuu which generates heat, activated,

“Wﬂmwwc a



Homeostatic Control

Posiki dback n

rs:;;x:efiibc sCNLLth\hi :Ce b Systems Exampels of positive feedback system :

activity to increase more and 1--Uterine contraction during the birth
o 2-- the stimulation of the cells

* Positive feedback system

— Amplifies an initial change.

—Do not occur as often as negative feedback
system.

—Examp/le
(—7- !
* Uterine contractions become increasingly
stronger until the birth of tllle baby

——"D Y N \
wbLs) (G



Usetul positive feedback

Childbirth

Uterine contraction pushes head to stretch
cervix muscle—> signals through the uterine
muscle, causing even more contraction. This
action is repeated until the baby is born.

vaomala"‘”f (4) Hypothalamus sends The baby pushes
l?tz:;a'ses to posterior against the cervix,
pituitary, where causing it to stretch.

oxytocin is stored.

Uterus

M. §= ©) P‘l’s"em' pg:"'?'y,
L ) releases oxytocin 3 .
4.4, ‘obloodsowytoein sﬁjffa';s’
N travels to utenne : .
3 i . ‘-;;5 /8 | Stretching of the
\ ‘ V4 Oxytocin causes |5 @k @ + \ || cervix causes
/ (6) Utems_reSPOﬂdS to g the uterus to \‘ ‘ nerve impulses
i Ommoreoslirg!:rvosgf&tfactmg contract. ' /] tobesentto
| / ' B, &/  the brain.
[ ‘ (7)Aft birth, " Umbiicar N\
(1) Baby moves | [ A\ mrx;th:kand (3) Nerve impulses are cord \ﬁ ‘.g_ Cervix
;e;%‘: :‘::nh \ \\c yle s broken, sent to hypothalamus. 9
canal. | The brain stimulates

- the pituitary to release
(2) Cervix of 3 . oxytocin.
uterus is stretched. /
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O9raugy soews 9oy drop aie juaas U adlay Jolall Gulyy

This will integer the contractions of the uterine wall,

This contraction will push-the -baby-out , the surface will start stretching
this stretching is the mechanical response will send a message to the
brain ( ko the hypothalamus ) so the hypothalamus will send a message to
Ei&u&&ar gland to release oxytocin C oxytocin is a hormone which increase
he conbraction of uterine wall ) that contraction will push the baby out
more stretch will be more released of oxytocin , the more release of
oxytocin  which means stronger contraction in the uterine wall , more
stretch will send back messages back to the brain to release more and
more-oxytocin and the oxytocin will further-inerease-the force-of

contraction of the uterine wall until the baby s born

Typ



Usetul positive feedback

VERY IMPORTANN NOTE :

All cells have negative resting membrane potential

Generation of nerve signals:

Stimulation nerve fiber-> causes slight leakage of sodium ions
> more sodium move in causes change in membrane potential
- that will cause more& more sodium channels to open and
producing -Na influx > more change in membrane potential -
more opening = until action potential is created and spread all
the way to the end of fiber.

/\f\
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The stimulus e G 53 Skl 23 o bouch your skin , or a physical stimulus ( eon « 5,1m)

These stimulus open sodium gates in the membrane of the cells whether it is muscle ,
endocrine , hervous system whatever the cell is .

Because the membrane has alot of sodium channels (( those sodium channels are normally
closed i open it by stimulas (s oo B 20) )

The stimulus therefor will open the sodium.gate o Little bit , some sodium will enter the cell
from high concentration outside the cell to the low concentration inside the cell (( the
concentration of Na+ outside the cell is 140 , inside the cell about 10 ))

So this moving of the Na+ we call it depotarizakiou i the membrane ( ol 60- LAl colK S gia

Syd Godl adbl 5 wyn SO- )

That small amount of sodium entering will enhance more and more soduim channel will
open , sodium will more and more enter into the cell until full depolarization is produced

Summary :

The entry of small amount of sodium initially by the
stimulation , will enhance (53) further and further
amount of sodium to enter into the cell to produce full
excitation (£ §,E1) that occurs in all excitable cells of
our body



Positive feed back mechanism of blood clotting

Small Fto&i.e&s adheres to the

E.Mju,rj will release certain

chemicals , Locall Eheﬁ will

nerease more ana more

adhesmn c> Lad:tef:s to the

side of Y u,rE until the cut
e

(D Break or tear
occurs in blood
vessel wall.

' Positive feedback
cycle is initiated.

is shut and bleeding is —
” Y
V4

@Released / v ®°latelets
chemicals - 2 o oo adhere to site
attract more @ ﬂ foﬂwek 5 and release
platelets o ‘3 'gce)pbac & ° W chemicals,

9

2
. e(b V ¥

The majority of the control system in our body are R\

((negative feedback system)) o,

1.hormones levels

2.calcium levels

3.sodium levels

4.blood presure , 5. Period in the females,etc

All of these are controled by negative feedback
system

.

Feedback cycle ends
when plug is formed,

(:4) Platelet plug
forms.



X fzﬁ'n 0\1‘ ve Pe&'cp brc K

Sl‘cge- b{; SS%NVV\ R"‘f Hre
A oxY focen .

Nerve impulses from Brain stimulates

cervix transmitted pituitary gland to

to brain secrete oxytocin

Head of baby — , Oxytocin carried
pushes against e _ in bloodstream
cervix /  touterus

Oxytocin stimulates
uterine contractions
and pushes baby
towards cervix
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Disruption in Homeostasis

can lead to illness and death

Is the subject which looks into the abnormalities
in the control systems of all our body

Pathophysiology -/

the abnormal functioning of the body
during disease

The disease is abnormality in the

homeostatic mechanisms "



End of lecture 1



Contributions of Body Systems to Homeost)ls
\\
(eont.)
Nervous system

e Controls and coordinates bodily activities that require rapid
responses.

e Detects and initiates reactions to changes in external environment.

Endocrine system

» Secreting glands of endocrine regulate activities that require duration
rather than speed

e Controls concentration of nutrients and, by adjusting kidney
function, controls internal environment’s volume and electrolyte
composition

Reproductive system
e Not essential for homeostasis (not essential for survival of individual)
* [s essential for perpetuating the species
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/ContributiomBody Systems to
Homeostasis

Circulatory system
e Carries materials from one part of the body to another.

Digestive system

e Breaks down dietary food into smaller molecules that can be
distributed to body cells.

 Transfers water and electrolytes from external environment to
internal environment.

e Eliminates undigested food residues to external environment in
the feces.



_Contributions of Body Systems to Homeostasis
(cont.)

Respiratory system
e Gets O, from and eliminates CO, to the external environment
e Important in maintenance of proper pH of internal environment

Urinary system

Removes excess water, salt, acid, and other electrolytes from plasma
and eliminates them in urine.

Skeletal system
e Provides support and protection for soft tissues and organs
e Serves as storage reservoir for calcium
e Along with muscular system enables movement of body and its parts
e Bone marrow is ultimate source of all blood cells



?@Lutions of Boedy Systems'to Homeostasis
cont.)

Muscular system

e Moves the bones
Integumentary system

e Serves as outer protective barrier

e Important in regulating body temperature
Immune system

e Defends against foreign invaders and against body cells that
have become cancerous

e Paves way for repairing or replacing injured or worn-out cells



