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STUDY OBJECTIVES

By the end of the lecture the student will able

To appreciate the

To have an overview of human physiology.

role of physiology in

understanding the principles of medical practice.

contribute toward
To give the exam

0 understand how the different body systems

s achieving homeostasis.

nles of homeostatic regulations.

To describe the body control mechanisms.

To explain the differences between negative and
positive feedback and discuss their relationship to

homeostasis.



ody Systems

Circulatory system Digestive system Respiratory system Urinary system Skeletal system Muscular system
heart, blood vessels, mouth, pharynx, nose, pharynx, larynx, kidneys, ureters, bones, cartilage, skeletal muscles
blood esophagus, stomach, trachea, bronchi, lungs urinary bladder, joints

small intesting, large urethra

intestine, salivary
glands, exocrine
pancreas, liver,
gallbladder



Immune system

lymph nodes, thymus,
bone marrow, tonsils,
adenoids, spleen,
appendix, white

blood cells (not shown),
and mucosa-associated
lymphoid tissue

Systems

Nervous system
brain, spinal cord,
peripheral nerves,
special sense organs
(not shown)

Endocrine system

all hormone-secreting
tissues, including
hypothalamus, pituitary,
thyroid, adrenals, endocrine
pancreas, gonads, kidneys,
pineal, thymus, and,

not shown, parathyroids,
intestine, heart, skin, and
adipose tissue

Reproductive system
Male: testes, penis, prostate
gland, seminal vesicles,
bulbourethral glands, and
associated ducts

Female: ovaries, oviducts,
uterus, vagina, breasts




Cell is the structural and functional unit of the body.



Homeostasis
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Homeostasis
A Greek term meaning same state

Definition: It is the keeping of internal
environment of the body constant despite
large changes In the external environment.

Examples: water content, blood pressure,
body temperature, some of hormones, pH

and blood glucose levels.

Fill-in-the-Blank Questions:
The is an example of a homeostatic regulation that involves maintaining

the balance of water, electrolytes and pH in the body.
Answer: kidneys



http://science.jrank.org/pages/6748/Temperature.html

Homeostasis
A Greek term meaning same state

Importance:
It IS Important because the cells and

tissues will survive and function efficiently
only when these internal conditions are
properly maintained.

Fill-in-the-Blank Question:

Homeostasis is essential for the survival of
Answer: cells




Homeostasis

Body systems maintain
homeostasis

Homeostasis

Homeostasis is the maintenance by the highly

coordinated, regulated actions of the body systems
of relatively stable chemical and physical conditions
in the internal fluid environment that bathes the
body’s cells.

Homeostasis is essential
for survival of cells

Cells make up body systems
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Animal cell cut-away



Control of the Body Functions

. Bodv functions are regulated by 3 systems

Auto- Nervous Endocrlne
Regulation System system

__ systemis Rapld onset Slow onset
respon5|ble for rapid, short- Sh ort
term responses to changes in Long duration
the internal or external d ratlon

environment, while the
system is responsible

for slower, long-term

regulation

Answer: nervous, hormonal

= Chemica hormonal)
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Endocrine system

Endocrine
gland\/

Biological effect

Target cell



Control of the Body Functions

* The three reqgulations have
coordinated and acts as one
system, “feedback control
system’. It consists of two forms:

* Negative feedback mechanism.
* Positive feedback mechanism.

Fill-in-the-Blank Questions
The coordinated and regulated actions of the body systems to maintain relatively stable internal

conditions is described as a control system. "
Answer: feedback




Negative Feedback




Negative Feedback Mechanism
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Negative feedback loop

3 Input: Inforrmation Control 4Dutput: Information
Sent along Different Center Sent along Different
Fathway to Pathway to
Effector

Receptor |

Imhbalamce

2 Change (too much) 5 Response of Effector

Detected Feeds Back to Influence

bw Receptor 1:-«’ T Magnitude of Stirmulus
- T and Returns Variable

o Hormeostasis

sStirmulus: )

Praduces Change

invariable Imbkalance
(too little)

Fill-in-the-Blank Questions:
In a negative feedback loop, the detects changes in the internal
environment and sends signals to the , Which then activates the

to counteract the change.
Answer: receptor, control center, effector




Example of Negative Feedback Mechanism

Body temperature Body temperature
decreases increases

Heating Cooling
mechanisms mechanisms
activated \ activated
(shivering) (sweating)
W w
Body temperature Body temperature
increases decreases
Fill-in-the-Blank Questions:
If the were damaged, the body would lose its ability to regulate temperature,

leading to potential or depending on the environment.
Answer: hypothalamus, hyperthermia, hypothermia




Match Question

Regarding to regulation of temperature,
Indicate the roles served by each
component of this control system using the
following answer code:

a. Controlled variable
b. Control center c. Sensor d. Effector

1. Sweat gland and skeletal muscles
2.Thermoreceptors 3. Hypothalamus

Answer: 1-D, 2-C, 3-B



Example of Negative Feedback Mechanism

:------.p.j h
!

:

: | .TSH

: l :
: tyrok gand :
E | :

unouans |§ th:IMT STTITTITIT



MCQ

« If the amount of glucose in the blood
decreases, then a negative feedback
control mechanism would be expected

to:

a. Decrease the amount of glucose in the
blood.

b. Increase the amount of glucose in the blood.
c. Increase the amount of insulin in the blood.
d. Leave the amount of glucose unchanged.

e. Decrease the amount of insulin in the blood.

Answer: B



Positive Feedback

-The action of the effector amplifies the
change. The positive  feedback
mechanisms are designed to push levels
out of normal ranges.

-It, If unchecked, can lead to a vicious
cycle and dangerous situations and may

The feedback mechanism is more common in the body because it
helps maintain stability, while the feedback mechanism is less common

and often associated with processes that need to be completed quickly, such
as blood clotting or childbirth.
Answer: negative, positive




Positive Feedback

‘ Brain stimulates

More oxytocin is pituitaryto secrete
secrete oxytocin

CES,

Oxytocin induces

Contractions cause contractions

release of prostaglandins



Example of Positive Feedback Mechanism

Onset of labor

Positive feedback
[ Contraction of uterus ]4_._

3

Movement of fetus Release of oxytocin
iNnto cervix from hypothalamus

e &

[ Dilatation of cervix

3

[ Movement of fetus ] Discharge of impulses

Transmission of impulses
to hypothalamus

through cervix from the receptors

[ Stimuletion of ] J

receptors in cervix |

Fill-in-the-Blank Question:

During childbirth, the release of is an example of a feedback
mechanism.

Answer: oxytocin, positive




MCQ

Which of the following statements about positive
feedback mechanism is correct?

a. They are regulation mechanisms that control most
fluctuations in the internal environment of the body.
b. The response to the stimulus serves to exaggerate
the feedback effect.

c. This type of feedback response only involves an
effector not a specific stimulus receptor site.

d. This feedback mechanism involves adjustments at
the organ level but not at the cellular level.

e. Positive feedback is the most common feedback
mechanism in the body.

Answer: B



