Immune System



Inflammation

clinicalscienceblogbabongile.files.wordpress.com, Wikipedia.com



Inflammation




Steps of the
inflammatory Response

The inflammatory response is a body's
second line of defense against invasion
by pathogens. Why is it important that
clotting factors from the circulatory sys-
temn have access to the injured area?
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Cell-mediated Immunity

helper T cells cytotoxic (killer) T cells Figure 29.7
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helper T cells |

Cell-mediated immunity

Activation of effector and
memory T-cell clones:

Helper T cells
(facilitate adaptive
response)

© Cytotoxic T cells
(kill infected cells)

Regulatory T cells
(limit response)



Dendritic cell
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Figure 29.6


http://www.youtube.com/watch?v=OTt2f-DReYY&feature=related
http://www.youtube.com/watch?v=OTt2f-DReYY&feature=related

Immune System Explained:


https://www.youtube.com/watch?v=zQGOcOUBi6s

Protective Immunity

secondary immune
response

primary immune
response
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Vaccines
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PRE-VACCINE ERA
ESTIMATED ANNUAL
MORBIDITY IN THE U.S.
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Vaccine schedule
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http://www.youtube.com/watch?v=KZV4IAHbC48
http://www.cfr.org/interactives/GH_Vaccine_Map/%23map
https://youtu.be/o65l1YAVaYc







Immune System (Ch. 29):

(Eventually) be able to:

1.
2.
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describe what Edward Jenner did to perform his first vaccination.

explain how our body defends itself against pathogens, with salty,
densely-packed skin cells, mucous, and acids.

explain how the innate immune system can trigger inflammation.
explain what inflammation involves.
explain how pus forms.

explain how cell-mediated immunity uses proteins on body cells to
recognize cells that are infected with viruses.

explain what dendritic cells do.
describe how protective immunity develops.

describe how a vaccine works.



Immune System

Cells that work together to defend the body
against infectious microbes
Parts of immune system:
1. Skin and other tissue barriers
2. Chemical barriers
3. Innate immunity (phagocytic cells and
inflammation)
4. Adaptive immunity
antibody-mediated
cell-mediated



Edward Jenner
first vaccine

?4\

e Jenner, a physician, tested the hypothesis that exposure to cowpox
made you immune to smallpox

Experimental design:

Used his gardener’s son as test subject (no previous exposure to either
disease)

Rubbed pus from cowpox sores into cuts on arm

After infection from cowpox was clear he exposed subject to smallpox
Result:

Child did not get sick with smallpox



Cowpox and Smallpox
Both are caused by very similar types of virus

e Cowpox is typically non lethal, smallpox is

more serious, often lethal, infection







First line of defense

Barriers and chemicals

Skin as a barrier:

- prevents microbes from
accessing internal tissue

- skin outer layer is dead
keratinized cells

- multiple layers of cells

- sweat, tears, and gland
secretions

Salty and contain enzymes,
makes these secretions
chemically inhospitable to
microbes




Weak Spots

Hair-like projections called
cilia line the primary bronchus
to remove microbes and debris

from the interior of the lungs

[

Any internal opening
(mouth, nose etc..)

- each has defenses
Mucous (nasal cavity)
Cilia (respiratory lining)

pH and enzymes
(stomach/Gl tract)

Urine (sterilizes urethra)



Innate Immunity (Innate response)
* Non-specific immune
response
e Cells (Macrophages)
and Proteins (toll-like
receptors) recognize
microbes as foreign and
attack them and signal
that infection has
occurred




e Toll-like receptors are activated by molecules
from the microbe

e This system can recognize different general
types of microbe

e Activation of TLRs causes synthesis and
release of cytokines

e Cytokines recruit immune cells to the infection

site



Immune
system cell:

macrophage
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Inflammation

visualoh /oS com * Localized response to
<) infection
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e After recognition of
pathogen, mast cells are
recruited to the site

e Mast cells release
histamine, a major
inflammation signaling
molecule




Effects of inflammation signaling molecules:

- dilate blood vessels

(increases blood flow, increases temperature at
site)

- blood vessels become leaky

(causes swelling “edema”, allows greater access for
immune cells to infection site

Normal permeability Increased permeability of capillary
of capillary during inflammation

More fluid
Small amount Interstitial and antimicrobial
of fluid spaces N _ 7 chemicals

Capillary wall .
\ o e S
— -:..1““—4 o N4 ‘ \ -
-_— - _ f e

-

' . More fluid

Monocyte Small amount Monocyte squeezing / .
of fluid through interstitial space



Formation of Pus

 Immune cells fighting at,»

infection sites leak
digestive enzymes and
damage the tissue

e Dead cells, tissue
fragments, and phagocytic
cells form pus
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Figure 29.3
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