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Figure 6-1. Organization of skeletal muscle, from the gross to the molecular level. £ G, H, and / are cross sections at the level




Physiology Lecture 1

The internal environment and
Homeostasis

Dr. Waleed R. Ezzat
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Lecture Objecti

= Understand the concept of homeostasis,
external and internal environments.

= Differentiate between the extracellular
and intracellular fluid compartments.

m Recognize the role of body systems in
homeostasis

s Be familiar with the coordination of
body systems in regulation of body
functions
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Physiology:
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The science that explains the wﬁ;:fj;

function of cells, tissues, and agd oSlgall Ludaa
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optimal health and survival.
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The internal environment (Ex*l'r'acEeIIuIar' Gacass LAIL
fluid-ECF) wternal environment "4‘}'&“0'&" 91 extracellular fluid

U
& Also called milieu interieur by the French pLyswlognsT Internal environment
\8(" Claude Bernard (1813-1878). The internal environment is e e
the ¥Taid environment in which the cells live. Note that J.\.d ‘L.\.I.‘;.II Lalal
the external environment is outside the body. o8 i LasasY|
(®s The ECF constitutes one third of body fluid. ECF daacus judag)e UL
consists of the bloqj Pslasmﬂ and |2‘r§r‘4:§|0| fluid. (extraceuular fluid

|

The ECF is in gm?mt__vmﬁn It is rap I’y transported L.;“a.oYI Jai lis
in the circulating blood and then mixing between the el bLiddule
blood and tissue ﬂ‘%‘iﬁfﬁﬁ.“j’s by diffusion through the iy &laadl _,La‘g_o

3l 90 (30 8 i

pillar WG”S COAill Tty 9 aaslaadl

The iomfosmon lof the ECF)is mam'ramed by- &SIJ-‘ ass 9 aailas
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@'- It contains the ions and nutrients needed by the cells
for maintenance of celluldr Iife. It also contains CO, plus
other cellular waste products -
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Digestive system
~ > Unabsorbed et B <"
matter Qe holaiy
infernal environment
ol com <y oo
— Organic waste \ < ol 9 Baad

Circulatory
system

Blood (cells + plasma)

Salts
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Cell —
Interstitial fluid —/ Internal
h& environment
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The internal environment (Cont.)

= The concentrations of O,, glucose, different ions, amino
acids, fatty substances, and other constituents are held =i e i T Bin T
relatively)constant in this internal environment so as
cells are capable of living, growing, and performing their
special functions

(0] (& . -,
= The concentration of ions and other substances in the .y calisy Akl )5 sladl 35

extracellular fluid may differ from That of The =D 1By Jobudl 5 ¢ Al Bl
intracellular fluid (e. % high Na*, Cl-, and HCO3- ions P i o }a\hs\»
extracellularly)as) 2> d¢ whsl PN TR

= Intracellular fluid (ICF) has higher concentration of K*,
Mg?*, and phosphafe ions. The composition of the ICF is
maintained by the cell membrane which has special
Amechanisms foritransportingiof ions and molecules
Through it by diffusion, osmosis, active transport, and
vesicular Transporpg
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How Yo keep the nlemel envirmment

Homeostasis— « & cteady-shsde
m Is the maintenance of the ECF and the . 9
ICF composition in a steady-state We gV eqiliblivm Wl 1,
condition rom e m by a |

variety of regulatory processes calle
homeostatic mechanisms

. %Mimlﬂ is often the result of  ci s
ysfunction of homeostatic mechanisms disease
= The discipline of pathophysiology explains

how the various physiological processes
are altered in diseases or injury.

= The effectiveness of homeostatic =
mechanisms varies over a person’s lifetime =
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Contributions of the Body Systems to
Homeostasis

= Role of CVS in homeostasis (mixing the plasma and extracellular
fluid, thereby it maintains complefe homogeneity of these fluids
throughout the body).

= Role of respiratory system in homeostasis (supply of O, and removal
O? COZ)

m Role of GIT in homeostasis (absorption of carbohydrates, fat
acids, and amino acigs into the exfe‘acellular' fluid{ R

Role of liver and other organs in homeostasis (metabolic function,
: e.% c?\anging chemicqrcon%posi'rion, modﬂying Q‘Re c?‘bsorcbed
substances, and storing).

= Role of kidneys in homeostasis (excretion of waste products such as
urea, uric acid, excesses of ions and waTerS.

= Role of musculoskeletal system in homeostasis (provides support and
?r'ofechon for the soft tissues and organs; and enables movement
oward food gr; gpay from threats).

» Role of nervous system in I']omeosmsis (instanf_regulafqrz function
by its sensory part, central nervous system or int ?ra‘rw part, an
the motor par‘fg. The autonomic system operates af a subconscious
level to confrol m?ny organs such’as the heart pumping,
movement, glandular secretion, etc. The nervous systém controls

mainly the muscular and secrefory activities.
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Contributions of the Body Systems to
Homeostasis (cont.)

Role of endocrine system (hormonal system) in homeostasis
(delayed and prolonged regulatory function; e.g. thyroid

hormones, insulin hormone, parathyroid hormone, etc.). This
system[requlates mainl ,y_mé%aﬁﬁ—cém c

Role of fhe immune system (white blogd cells, the thymus,
and lymph nodes) in homeostasis is the protection from
s. This function is achieved by distinguishing body

own cells from harmful foreign cells and subsfances; and by
destroying the invader(by phagocytosis or by\anfibodie

The role of the integumentary system (skin and its various
appendages) is to cover, cushion, and protect the deeper
tissues and organs. This system is also important for
(femperature regulation)and excretion of wastes, and it

«70% — Fo0% of -\erpra"'ufe

provides a[sensery interface) between the body and the s is by radiation.

external environment.

= Role of reproductive system is to maintain homeostasis

(maintains continuity of life by generatind new beings)to
——

replace those that are dying).

Test Question:

Q. Which statement regarding homeostasis
IS incorrect?

A. The term "homeostasis” describes the
maintenance of nearly constant conditions in the

ody.
In most diseases, homeostatic mechanisms are no

longer operating in the body. o

C. The qux's compensatory mechanisms often lead
to deviafions from the normal range in some of
the body's functions.

D. Disease is generally considered to be a state of
disrupted homeostasis.

E. The concept of homeostasis includes the concept

of an error signal.



