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Spirituality and
the Immune
System



*Types of Immunity

*Innate

*“possesse_d at birth, possessed as an essential
characteristic”

* Always present
*Adaptive

*“to make suitable to or fit to a specific use or
situation”

*Created and modified



“What are Reactiye Oxygen
*

ROS also known as Free oxygen radicals

Any molecule with an unpaired electron

Extremely chemically reactive

Damage cell membranes

Responsible for more than 100 human diseases

Aging, cancer, heart attacks, stroke and arthritis

Some beneficial effects




“Membrane Hypothesis

Mitochondria

produce energy, ROS damage

mitochondrial

byproduct is oA

NON

Leads to
decreased
energy
production

DENNETS
accumulates
with time




*Free Radical Formation and
damage

[Free - unpaired electron (s)]

Generally from oxygen obtaining one or more unpaired electron, forming
free radical.

Then affects cells or lipids around it.

In return, those cells or lipids become a free radical which then affect other
neighboring cells.

This continues until the free radical is stopped.

Oxygen Atom (O)

Inner shell

et Caused by air pollution, radiation, cigarette smoke,
@ sunlight, environmental chemicals, exposure of
metals, biological materials (including food), and

B protons
(o elegyore & chemical reactions that take place in our body.

[protans = slectrons)




) = J * 1
electron /

Free 'mfn.ll-r:ﬂl




Formation of Free Radicals
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radiation
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Number of ROS Hits

Each human cell receives
10,000 insults per day

This equals
7,000,000,000,000(7 x 10*4)
insults per second
throughout our bodies!
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How do cells protect themselves a gainst oxidants




Environmental
Factors

Hypoxia #Oxidative DNA Damage
lschemia : Mitochondrial Dysfunction
/ Metabolism Programmed Cell Death

Oxldatlva Strm

S I
Alteration uf
Gane E.-:p_raqﬂmn

Mitochondria
Pmﬂxida_tiﬁ_ 4
Sphoryiation Signal Transduction

Damage to Membrane f

Extracellular Stimull *ST;‘;GTE::EEW
(Oxidative Stress, Growth Factors, [EG Funclion

Neurotransmitters)




Vitamin C

Vitamin C
Radicals




ROS and their atomic specificity

D

H,0,
OH*
10,

3
HOCI
HOBr
HOI
ROOH

Specific atoms:
select elements in
certain contexts

o |

Se in seleno-Cys
Sincertain Cys
Sin Met

Fe in haem

Fe-S clusters

CinArg, Lys, Pro and Thr
C in nucleosides

Functional affect
on diverse molecules

=Reversible

t=|rreversible

Oxidant
exposure



M. tuberculosis Salmonella bacteria

’\,

Sequester
oxidized
proteins

I

.
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Inﬂammatory Killer Activated

Neutrophils monocytes lymphocytes macrophages







Pentose
phosphate
pathway
(transaldolase)

Y

S-glutathionylation @

f AVm

-@

Reduction

Oxidation

NAC

De novo
synthesis




a Not at-risk SARS-CoV-2
individuals infection

Neutrophil

Balanced

Pro-oxidants Antioxidants

£

Treatment with
antioxidant/

lastase inhibit
b At-risk individuals with elastase Innibitors

impaired redox balance | | SARS-CoV-2 Activated
infection neutrophil

£

Antioxidants =

Pro-oxidants
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