Homeostasis

Unit 3 d Maintaining Dynamic Equilibrium



Homeostasis

A The body & maintenance of
a relatively stable internal
environment

A Maintaining consistency
with varying external
environmental conditions

A External environment
doesn @ always provide the
ideal conditions for life

A Body systems must adjust
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Dynamic Equilibrium

A A state of balance achieved
within an environment as a
result of internal controls

A Example of Dynamic
Equilibrium:

A Homeostasis
A Negative Feedback Loops
A Temperature regulation




Temperature Regulation

A Homeotherms & animals that
maintain a constant body
temperature

A Poikilotherms & body
temperature changes to
that of the external
environment




Temperature Regulation

A Heat is created as a by
product of metabolic
activity

A Our bodies have several
ways to control heat loss

A Can be both:
1. Physiological
2. Behavioral



Temperature Regulation

1. Behavior Mechanisms
A Sitting by a fire
A Seeking shade

A Putting a sweater on, or
taking a sweater off

A Shipping off to warmer
climates




Temperature Regulation

2. Physiological Mechanisms

A Vasoconstriction

A Capillaries close to skin constrict, limiting blood flow
(takes blood away from surface)

A Heat conservation

A Vasodilation

A Capillaries close to skin dilate, increasing blood flow
near the surface

A When heat needs to be released



Temperature Regulation

2. Physiological Mechanisms

A Sweating
A When it & hot, sweat glands are stimulated
A Perspiration released and evaporates on skin
A Skin cools down

A Shivering

A Rapid muscle contractions which help generate
heat by body movements




Negative Feedback Loops

A Temperature regulation is @
an example of a negative
feedback loop

A NFL3s are processes that
detect and reverse
conditions from normal
body constants

A Examples:
A Blood Glucose
A Sperm production

Sensor
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Integrating Center
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Negative Feedback Loops

A NFL3s involve three parts:
1. Receptor

A Sensory receptors used to detect stimuli and send
messages to the brain

2. Integrator

A Usually the hypothalamus, it receives information and
relays information to effectors

3. Effector
A Cause changes in conditions, they carry out a response

A Typically glands, organs and specialized tissues or muscles




=
L
D
>
p

S
=
S
=
O
L
Q
S
©
c
>
(A
o
=
=
©
i)
=
©
=
XO
™M
=
c
)

=
-
@)
Jd
©
-
O
=
O
D
L
_I




Function of the Circulatory System

A Transport blood throughout Qe

the body

A Including:
A Nutrients
A Oxygen
A Wasters
A Hormones

A Immune System
Components




Human Circulatory System

A Closed circulatory system

A 4-Chambered Heart
A Two Atria & receiving chambers
A Two ventricle & pumping chambers

A Two circuit system:

1. Pulmonary

A Takes deoxygenated blood from the heart through
the lungs and to be supplied with oxygen

2. Systemic

A Takes oxygenated blood from the heart to the body
and then back to the heart




Human Circulatory System

A Made of three parts:
1. Vessels

A Blood carrying arteries, veins,
and capillaries

2. Medium (Blood)

A Fluid containing ingredients
necessary for life

3. Pump (Heart)

A Organ that pumps blood into http://www.voutut_)e.com/watch’?v:q
vessels QuiDzrGVOI



http://www.youtube.com/watch?v=g0uiDzrGVOI

Blood Vessels

A There are three main types
of blood vessels:

1. Arteries
2. Veins

3. Capillaries




Arteries

A Any blood vessel that carries
blood away from the heart

A Smaller arteries known as
arterioles

A Arteries are made of three
layers

1. Outer 0 connective tissue
and elastic fibers

2. Middle o0 smooth muscle
and elastic fibers

3. Inner 9 single layer of
epithelial cells used to
reduce friction




Arteries

A Are designed to handle
high -blood pressure straight
from the heart

A Thick-walled, strong, and
elastic

A Able to expand when blood
enters and snap back to
normal size, ensuring blood
flows in the proper direction

A Arteries hold roughly 30% of
systemic blood




Veins

A Blood vessels that return
blood to the heart

Tunica intma
(endothelkal cells)

A Smaller veins known as

venules e
A Veins contain the same three (Ooth raadie)

structural layers as arteries

e Tunica externa

A Layers are thinner and more foose fibrous
. connective lissue)
flexible

A Blood pressure is much lower
than arterial blood, veins do
not need to be as rigid




Veins

A Due to lower pressure,
venous blood is at more risk

to flow backwards ool ele)
A To solve the problem, (ot

venous blood contains one -

way valves which keep Juon reda -

venous blood flowing in the
right direction

Tunica externa
(oose fibrous

A Smooth muscle lining veins connective tissue)
contract as well

A Veins carry roughly 65% of
systemic blood



Capillaries

A Incredibly small blood
vessels that connect the
circulatory system to body
tissues

A ATECTY

Capillary

rd

A Site of nutrient, gas, and
waste exchange

A Are one cell layer thick with
an average di amet

A Small size allows for the
diffusion of nutrients, gas,
and wastes



Blood

The Circulatory System




What is the role of blood?

A Nutrient transport
A Immunity

A Distribution of hormones mge blood

Platelets T G ' o ik
| &~
. ‘—Red blood cell

#FADAM.

A Waste removal




A Consists of two distinct
elements:

1. Plasma
A Fluid portion
A 55%

2. Cellular Component
A Formed portion

A Red and white blood
cells, and platelets

A 45%




Plasma

A Fluid portion of blood

A Carries blood cells, nutrients, and
wastes

A Clear fluid composed of water,
dissolved substances, and
proteins

A Has several functions:

1. Transport small molecules and
ions

2. Contains proteins involved in
blood clotting

3. Contains antibodies that are
involved in disease fighting

PLASMA

ReED CELLS

PLATELETS

WHITE CELLS



Cellular Blood Components

A There are three cellular PLASN
components to blood:

ReED C

1. Red Blood Cells (Erythrocytes)

2. White Blood Cells (Leucocytes)

3. Platelets




Red Blood Cells

A Erythrocytes

A On average, people have
between 4.5 03 5.5 million per
milliliter of blood

A RBCGs are specialized for
oxygen transport

A Oxygen transport made
possible by hemoglobin

A Each hemoglobin proteins
contains four oxygen binding
sites that allows oxygen to be
carried through blood

Hemoglobin

Oxygen molecule -
Red blood cell

Hemoglobin carries
oxygen thoughout
the body




White Blood Cells

A Leucocytes

A Function to protect the body from infections
A Numbers increase during infection

A Two main types:

1. Macrophages

A Phagocytic cells that move out of capillaries and digest
foreign materials

2. Lymphocytes

A Non -phagocytic cells which manufacture antibodies that
fight infection




Platelets

A Are not cells, but are
fragments of bone marrow
cells

A Play an important in blood
clotting

PLASMA

ReD CELLS

PLATELETS

WHITE CELLS



Blood Clotting

1. Broken vessel releases
substances which attract
platelets

2. Platelets collect and react
with each to produce
thromboplastin
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3. Thromboplastin reacts with
prothrombin to produce
thrombin

4. Thrombin converts o
fibrinogen into fibrin

5. Fibrin collects to form a
mesh strand around the
injury

http://adam.about.net/care/Blood -clotting -
animation.htm



The Heart

The Circulatory System




Main Components
A Atria

A Ventricles

A Valves

A Aorta

A Pulmonary Vein
A Pulmonary Artery

A Septum




Atria

A Collecting chambers

A Receive blood from lungs
and body, pump it into
ventricles

A Right Atria receives
deoxygenated blood from
the body

A Left atria receives
oxygenated blood from the
lungs

Superior Vena
Cava

2.

Right Afrium

eft Atrium

B



Ventricles

A Thick, muscular chambers . .
that pump blood away from
the heart a.

A Right ventricle pumps ) N\ )
deoxygenated blood to the |
lungs f > LA

A Left ventricle pumps blood . \>F=
to the body G

Right Ventri -

= Left
Ventricle



Valves

1. Bicuspid Valve

A Regulates flow between left
atria and left ventricle

2. Tricuspid Valve

A Regulates flow between
right atria and right ventricle

3. Aortic Valve

A Regulates flow from the left
ventricle into the aorta

Tricuspid
Valve




Aorta and Septum

A Aorta .
A Largest artery of the body

A Carries blood from the
heart to the rest of the

body
£
A Septum
A Muscular wall of the heart _ =
that divides it into two (|
halves .
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Aorta




Pulmonary Vein and Pulmonary Artery

A Pulmonary Vein . Pulmonary
A Returns oxygenated . " Artery
blood from the lungs to
the heart >
A Only vein in the body to
carry oxygenated blood 4 AN R Jlmonary
) | Vein
A Pulmonary Artery
A Carries deoxygenated .
blood from the heart to > \f:i.i
the lungs ) L *
A Only artery in the body to : “ a
carry deoxygenated .
blood °




Flow of Blood Through the Heart

1.
2.
3.

Blood from body enters the  superior vena cava
Blood collects in the right atrium

Right atria contracts, moves blood through the
tricuspid valve into the right ventricle

Right ventricle contracts, tricuspid valve closes,
blood is forced out of the heart into the
pulmonary artery

Pulmonary artery carries blood to the lungs




Flow of Blood Through the Heart

6. Blood returns to the heart, from the lungs,
through the pulmonary vein

7. Collects in the left atria

8. Atria contracts, moves blood through the
bicuspid valve into the left ventricle

9. Ventricle contracts, blood leaves the heart
through the aorta

http://www.nhlbi.nih.gov/health/health -topics/topics/hhw/contraction.html



http://www.nhlbi.nih.gov/health/health-topics/topics/hhw/contraction.html

Flow of Blood Through the Heart







wastes

glucose and
2IMH0 gaoids

Pulmonary
loop?

Systemic
loop?



Heartbeat and
Blood Pressure

The Circulatory System




