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Disclosure Policy

All individuals in control of the content of continuing education activities
provided by the Annenberg Center for Health Sciences at Eisenhower
(ACHS) are required to disclose to the audience all relevant financial
relationships related to the content of the presentation or enduring
material. Full disclosure of all relevant financial relationships will be
made in writing to the audience prior to the activity. All other staff at the

Annenberg Center for Health Sciences at Eisenhower and RhAPP have
no relationships to disclose.
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ODbjectives

« Understand the basic functions of cytokines

 Become aware of the history of cytokine
discovery

« Learn the different classes of cytokines
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We need help!
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This is getting serious!

The dendritic cell gets active. |



In a team effort, the infection is wiped out.




Cells have neither ears nor eyes.
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They communicate mostly via tiny information proteins called cytokines.




Nearly every important immune reaction is controlled by them.




History of Cytokine Discovery

Valy Menkin 1944 suggested that soluble factors drive host
reactions.

— “Pyrexin” (contaminant — bacterial endotoxin).
« Bennett & Paul Beeson 1953: fixed Menkin’s contaminants.
— Identified endogenous pyrogen (EP)

* Rita Levi-Montalcini & Viktor Hamburger 1953: discovered NGF
(intercellular signal)

 Alick Isaacs & Jean Lindenmann 1957: discovered interferons



History of Cytokine Discovery

« Kasakura and Lowenstein (1965)
— Leukocyte mitogenic or blastogenic factors (LMF/BF)

* David (1966); Bloom & Bennett (1966)
— Macrophage migration inhibitory factors (MIFs)

* Ruddle & Waksman (1967); Granger & Williams
(1967)

— Lymphotoxin



Functions of Cytokines: What are they?

* Very small proteins used to convey information
— Activate and guide the immune system

« 100s of different cytokines

* Four major functional classes
— Interferons
— Interleukins
— Colony stimulating factors
— Tumor necrosis factors



Functions of Cytokines: What are they?

« Have roles in diagnosis, prognosis, and
therapies

» Soluble factors, membrane proteins, intracellular

« Every cell (except RBC) is capable of producing
and responding to a cytokine



Functions of Cytokines




Functions of cytokines: Interferons

* One strategy to slow down viral replication: slow
down all protein synthesis.

— Some interferons send out a general “slow down”
order at the first sign of danger; at that point the
Immune system doesn’t know how big the threat is.

« Plasmacytoid dendritic cells exist solely to detect
viruses (or interferons) and release massive
amounts of interferon.



Functions of cytokines: Interleukins

 Human genome encodes for >50

* |L-1toIL-17

— IL-1 and IL-2 activate T and B cells
 |L-1 mediates inflammation
 |L-2 also stimulates T- and B-cell growth and maturation

— IL-4 often increases antibody secretion by B cells
— |IL-6 also mediates inflammation

— IL-12 stimulates production of cytotoxic T cells and
natural killer cells



Functions of Cytokines: Colony stimulating
factors

Bind to receptor proteins on the surfaces of
hemopoletic stem cells

Activate intracellular signaling pathways

Cause the cells to proliferate and differentiate
Into a specific kind of blood cell

CSF2 overlaps in structure, function, and
receptors with IL-3 and IL-5



Functions of cytokines: Tumor necrosis factor

* Primary role is regulation of immune cells
* Pro-inflammatory

* 2 receptors
— TNFR-1: ubiquitously expressed
— TNFR-2: expressed mainly on immune cells



Functions of Cytokines
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Important cytokines in rheumatology

- Action/local effects Clinical effects

IL-1 Activates vascular endothelium, lymphocytes Fever
IL-6
IL-6 Lymphocyte activation, increased antibody Fever
production APRs
CXCL8 Recruits basophils/neutrophils/T-cells, Airway remodeling

(IL-8) stimulates phagocytosis

IL-12 Stimulates T cells, production of TNFa & IL-  *
(IL-23) 17, activates NK cells

IL-17 Recruits monocytes, neutrophils Epidermal hyperplasia
Airway remodeling

TNFa Activates vascular endothelium, increases Fever
vascular permeability Shock
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