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Immune System
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» Host defense system
* Protects against disease

HEALTHY IMMUNE SYSTEM

 Distinguish self from non-self
v'Tolerate self -
g &

v'Reject non-self (infectious agents) :@
» What about normal flora?

@ ,

v'Reject altered self (diseased cells)
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Disease Is a rare phenomenon!

Immunopathogenesis and tissue
damage

Excessive, uncontrolled or
misplaced inflammation

Trgdivional immane Bonafide inflammation and

response o
P resolution
Undetectable Stress response,
immune para-inflammation
response and resolution

Maintains homeostasis!!!

doi: 10.3389/fimmu.2016.00125
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Immune System
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https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/347/immune-system
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S22 Cells of the Immune System
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The Immune System
Our Ultimate Line of Defence

‘ Exposure to Microbe
Immune System tsca .
. | O |

I |
External Internal EFFECTIVE First Line of Defense
m'"“”ﬁ“mmlm" ""Eg‘;.";.?g'r:” Physical and Chemical Barriers
(skin, mucus membranes, stomach acid)
I ‘1, INEFFECTIVE
st i nd | ;
1%t Line Defense 2" Line Defen r—— Second Line of Defense
l I_L — Innate Immune Response
h I I | I (phagocytes, soluble immune mediators)
Phagocytes Natura T Cells _
Killor Colls Sl INEFFECTIVE

Third Line of Defense
Adaptive Immune Response

(B cells, T cells)
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Identlfy & o SRS < o fioeh Fiagocyien. ankibodics. Disease and Spread
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inform B cells
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https://www.stemcellimmuneregenerative.com/what-is-the-immune-system
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Communication Between Immune Cells

Periphery Local Tissue

 Direct cell-to-cell contact
e Secreted molecules

o Cytokines
o Chemokines
o RONS

» Byproducts of cell metabolism

» Cause cell stress and death

» Balanced by antioxidants to
fine tune RONS concentrations
in space and time

» Low level RONS act as
intracellular signaling
molecules in steady state and
during antigen presentation

Immunol Rev. 2013 Jan; 251(1): 65-79.
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Cellular RONS

Reactive Oxygen
Intermediates (ROI)
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Carl Nathan and Aihao Ding
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RONS of the Immune System

Plasma RONS
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DC maturation

L4
Inflammatory
Cross-presentation cytokine secretion
N
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v
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DC migration T cell activation

*Oncotarget 10(8) DOI: 10.18632/oncotarget.26608
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Cellular RONS as Effectors
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Cell Host & Microbe24, 625-636, November 14, 2018
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Effects of Plasma on Immune Cells
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1) Recognition and phagocytosis of foreign targets
2) Pathogen killing

3) Cytokine/chemokine secretion

4) Migration

5) Antigen presentation to T and B cells

6) Recruitment of other immune cells

7) Cancer cell killing
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Phagocytosis of 15s NTP treated J-Lat cells (CTV/GFP+)
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Pathogen Killing COVID-19
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"The initial tests suggest that cold atmospheric
plasma Kkills corona viruses in solution," says
Jens Kirsch, CEO of Terraplasma medical.

https://medicalxpress.com/news/2020-06-cold-plasma-coronavirus.html

Delivery?
In vivo toxicity of “inhaled” plasma species?

What about the immune system?
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Pathogen Killing COVID-19

Predicted host immune responses to SARS-CoV-2
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Cytokine/Chemokine Secretion
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Clinical Plasma Medicine, Volume 11, September 2018, Pages 1-9
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Mitochondrial ROS enhance monocytic maturation and migration

Cell Metabolism, Volume 18, Issue 2, 6 August 2013, Pages 265-278
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Indirect Effect of Plasma on Immune Cells
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* More practical approach because
Immune cells are not easily accessible

* Evidence from studies in cancer
treatment and wound healing that
diseased cells can be triggered to signal
to iImmune cells and recruit their help
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Indirect Effect of Plasma on Immune Cells
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Induction of immunogenic cell death
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Indirect Effect of Plasma on Immune Cells
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Development of protective adaptive responses
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Indirect Effect of Plasma on Immune Cells
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Development of memory
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3 min pw

Con_t_rol

-

61 min pw

H,O, concentration at the wound margin, starting ~3 min after wounding and peaking at
~20 min and this gradient is required for rapid recruitment of leukocytes to the wound

Nature. 2009 Jun 18; 459(7249): 996-999.
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Plasma Triggers Immune Mediators of Wound Healing
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Effects of Plasma on Immune Cells
MEDICINE I

1) Recognition and phagocytosis of foreign targets
2) Pathogen killing

3) Cytokine/chemokine secretion

4) Migration

5) Antigen presentation to T and B cells

6) Recruitment of other immune cells

7) Cancer cell killing
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Immune System — Information Management

Information

Sensing

CLONE SIZE

TIME

Adapted from: doi: 10.3389/fimmu.2016.00125, doi.org/10.1681/ASN.2007020151
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