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Lesson 2: Homeostasis

Learning Objectives:

Define homeostasis and describe the multiple levels of homeostatic
maintenance in physiology.

Compare and contrast positive and negative feedback regarding the
relationship between stimulus and response.



See the Body Organization

Can be found in
accompanying
materials to this
lecture

Materials are available
in Spanish, Russian,
Vietnamese, Filipino,
East African French,
Kiswahili (Swahili) and
Chinese.

Homeostasis Wordlist!

dule 1 Body Org ion and H asi

Body Planes/Sections Otic
Coronal Palmar
Oblique Patellar
Sagittal Pectoral

Pedal
Transverse Pelvic

Perineal
Directional Terms Plantar
Anterior vs Posterior Popliteal
Deep vs Superficial Pollex
Distal vs Proximal Pubic

Sacral
Dorsal vs Ventral

Sternal
Inferior vs Superior Tarsal
Lateral vs Medial Thoracic

Umbilical
Body Regions Vertebral
Abdominal
Acromial Cavities
Antecubital Dorsal Cavity
Axillary Cranial Cavity
Brachial Spinal Cavity
Buccal Ventral Cavity
E:gﬂ“c Thoracic .Cavi‘ty
Cervical Mediastinum
Coxal Pericardial Cavity
Crural Pleural Cavity
Cranial Abdominopelvic Cavity
Digital Abdominal Cavity
Facial Pelvic Cavity
Femoral
Fibular
Frontal Membranes
Genital Visceral vs Parietal
Gluteal Peritoneum
Hallux
Inguinal Body Systems (general
Lumbar function)
m::::';ary Cardiovascular System
Nasal Digestive System
Occipital Endocrine System
Oral Integumentary System
Orbital/Ocular

Lymphatic/Immune System

Word List

Muscular System
Nervous System
Reproductive System
Respiratory System
Skeletal System
Urinary System

Homeostasis
Control Center
Homeostasis
Effector

Negative Feedback
Positive Feedback
Receptor

Set Point

General Terminology
Anatomy

Gross Anatomy
Microscopic Anatomy
Regional Anatomy
Systemic Anatomy
Physiology

Techniques
Palpation
Auscultation
Percussion



Homeostasis Definition

What is = Maintaining stable internal conditions

homeostasis? = Dynamic equilibrium
= Critical for survival



Regulators of Homeostasis

What controls = Nervous system

. |
homeostasis: » Endocrine system



Example: Gut-Brain Axis
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Neural pathways

Gut-Brain Interactions By Suganya, Kanmani, and Byung-Soo Koo - CC BY 4.0, via Wikimedia Commons
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Homeostatic Imbalance

What happens if
there is not
homeostasis?

Disease

Disease by Adrien Coquet, CC BY-SA 4.0, via Wikimedia Commons
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Feedback Mechanisms: Negative Feedback Thermostat

Body temperature
exceeds 37°C

N egatlve Fe ed ba C k Sensor Nerve cells i.n skin
and brain
= Most homeostatic ' '
control mechanisms e : Temperature regulatory
ontro center in brain

= Shuts off or reduces ’ ’

original stimulus
Sweat glands

.. Sl eiles throughout body
= Similar to household
thermostat . .
Response Increased heat loss
(a) Negative feedback loop (b) Body temperature regulation

Figure 1.10 by Openstax, A&P
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Negative Feedback Loop: Regulation of Blood Glucose

Example

= Regulation of
glucose levels in the
blood

= Similar to
household
thermostat

Legend: I: Insulin

After eating &a
: Glucagon

breakfast

- \

=
— - Beta cells in the
’ ° . pancreas produce

; UL@») insulin, which enters

the bloodstream

Glucagon
causes the
breakdown of
glycogen in liver
and adipose

cells
Glucose

Glucose

levels rise
Glycolysis is the ‘
catabolism of
glycogen [iito gligage s-ssssssemsmismmssamssasss ;
t molecules ' Negative '

Feedback

Alpha cells
release glucago
Insulin causes

into the '
bloodstream. After storing, glycogenesis in

. glucose level will liver and
. ‘ decrease and go adipose cells
L x&) back to normal to store
glucose

If lunch was skipped,
glucose level will
decrease below normal Time
- activating Alpha cells

Glucose

Liver by DBCLS/ CC-BY-2.5

Pancreas by DBCLS/ CC-BY-2.5
Adipocytes by DBCLS/ CC-BY-2.5
Mitochondria by DBCLS/ CC-BY-2.5

Through anabolism,
glucose become glycogen.

“Cvample of 3 necative feedback” bv Sciencestenhv CC BY-SA 4 0 via Wikimedia Commons
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Blood
pressure rises
to normal;

homeostasis
is restored

Blood drains

from upper
body,
creating
. homeostatic
N egative Person sits up. l imbalance
Feedback: Body
Posture and | :
Blood Pressure » V& " 7" Baroreceptors
« & ’} - Baroreceptors , '9 . above the
- send signal to ~  heart respond
cardiac center to drop in
of the brain blood
e pressure
() ' p
Cardiac center e )
accelerates \1 /—_Z%y
the heart

Negative Feedback by Rachel Sanchez Thwing, CC BY 4.0, via Wikimedia Commons
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Feedback Mechanisms

= Rare in the human body
 Increases the original stimulus to
Positive push the variable farther
Feedback = Reaction occurs at a faster rate
= Examples:
 Blood clot formation

= Birth of a baby



Positive feedback example: the Oxytocin Loop

g

Nerve impulses from Brain stimulates
cervix transmitted pituitary gland to
to brain secrete oxytocin

(

Head of baby
pushes against
cervix

Oxytocin carried
in bloodstream
to uterus

Oxytocin stimulates
uterine contractions
and pushes baby
towards cervix

Eicdiire 1 11 by Oneanctay AR P
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Summary

= Homeostasis keeps the body in
balance

* Negative feedback loops are most
common and turn off the original
stimulus

= Positive feedback loops are least
common and perpetuate the
original stimulus
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Immune, Neural, and Endocrine Interactions
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Immune, Neural, and Endocrine Systems Interactions by Alan Sved, CC BY-SA 4.0, via Wikimedia Commons
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