N,

.
:
M\au\&
3
M.
@
5

. NJ .,, g/
> o \v N
SUNEN B A
o) 7 A
| ¥
> ~
S @ )\
wﬂ '\
b~ y
oS A
.m.‘
e
D
I} :
s

-
—

Department of OralMicrobiology

Faculty of Dentistry
Mahidol University

Course coordinator : Dr. Suwanw Choonharuangdef



Immunomodulation
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i To describe how to adjust immunity

- To increase immunity

- To decrease immunity



--------------------------------------------------------------------

--------------------------------------------------------------------

O Procedures to adjust the immune responses

O 2 Categories
« Immunostimulation
- Immuni zation
- Immunopotentiators
= Immunosuppression
- Immunosuppressants

- Hyposensitization
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- Immune induction by several activations of Ag
- HIR

- CMIR

- Vaccines available in 2 forms
- Living antigen vaccines

- Non-living antigen vaccines



¢ Living antigen vaccines

1 Live attenuated vaccine

- Weaken living microorganism
- Slow rate of growth and multiplication
 Low/No pathogenesis (not 100%) but activating immune
- Viral vaccines (mostly)
e.g. MMR, Rubella, Polio, Varicella zoster

- Bacterial vaccines (e.g. BCG)

Note : Not suitable for pregnant women & immunocompromised host



1 Live recombinant vaccine
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¢ Non-living antigen vaccines

= Killed/inactivated by heat, chemicals
- No growth & mul tiplication

- No pathogenesis but activating

- Bacterial vaccine (mostly)
e.g. whole cell pertussis vaccine, typhoid vaccine

- Viral vaccines
e.g. rabies

Note : Safer than living antigen vaccines

mn



= Toxoid vaccines (heat/chemical treated toxins)
- Diphtheria toxoid

- Tetanus toxoid

= Component vaccines

Polysaccharide vaccine (polysaccharide capsule)

Subunit vaccine

Recombinant DNA vaccine

Synthetic peptide vaccine

Note : Safer than living antigen vaccines



Recombinant DNA vaccine

Restriction l Foreign DNA
Enzyme

Fragments Restriction

\ Enzyme

Jommg of Cohesive Ends - ( ! Plasmid ’ q

Recombinant

Plasmid E. coli
Host Cell
Purified proteins «— Protein production <«—
Transformed
Cell

filebox.vt.edu/.../biol_4684/Methods/genes.html



- Ready to use immunity (Transferred Igs)
Trans ferr e @othart urab | paby)
Transferred from one to another

* Properties

Suit for emergency case

Short half-life

No memory cells

Adverse side-effects

e.g. Hypersensitivity type-1, serum sickness



- Whole sera : serum from disease-recovering patient ®
unsafe, no more used

Immune serum gl ob uly-globdirfScdn)recovering pafiehts e d
(pooled y-globulin given to hypogammaglobulinemia)

- Specific immune serum globulin (SIG) : purified y-globulin from particular
disease-recovering patient

AAnti-toxin & therapeutic immune sera : Abs (Igs) produced in animals
(e.g. anti-snake venom, anti-rabies serum)

Monocl onal MaAbs)i: hhumdn Mc#bs (
(e.g. anti-tetanus toxin, anti-diphtheria toxin)
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¢ Substances enhancing the immunogenicity of certain molecules (Ags)
without altering the composition of such molecules
I Adjuvants

- Act as depots (slowly releasing Ag) to immune system
to prolong the exposure period of antigen to immune system

- Increase efficacy of m@

-Freud's adjuvants : complete & inci
: adverse side-effects

- Aluminium salts (Alum) : inorganic adjuvant & less side-effects

(aluminium phosphate + aluminium hydroxide)

- Muramy! dipeptide (MDP) : synthetic peptidoglycan of TB
: less side-effects



Mechanisms of adjuvants

e — | 1.Depot effect,

APC recruitment
(Alum, MF59, IFA)

2. PRR activation
(TLR/NOD Agonists)

Cellular response

O =

Opsol

3. Inflammasome activation
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4. Immune cell presentation

MHC presentation
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http://www.invivogen.com/review-vaccine-adjuvants



i Cytokines (Cell signaling proteins)
- Peptide hormones
- Cell-to-cell communication

- Control immuno-cooperation
& inflammation & hematopoietic system

 Interleukin (IL)

* Tumor necrosis factor (TNF)

« Interferon (IFN)

- Others
- Monokines
- Lymphokines (lymphotoxin, transfer factor)
- Growth factor

- Hematopoietic (stem cell factor, colony-stimulating factor)
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Procedures to decrease any responses of immune system
Substances restraining "Immumosuppresgnks’t e m
Benefits
- To cease graft rejection
- To treat autoimmune diseases: rheumatoid arthritis, SLE
- To treat some inflammatory diseases: long term allergic asthma

Adverse effects

High risk of infections

Metastasis of cancer

Hypertension, fluctuated lipid level, hyperglycemia

Liver and/or kidney damage



' Immunosuppressants
Locooodoo Yy —0—o0—o—o0ooo0

I Glucocorticoids/Corticosteroid

Steroid hormones

Restrain genes encoding ILs & TNF-y

Restrain B cell proliferation (decreased IL-2 & IL-2 receptors released)

Effects on monocyte & md@ by decreasing

phagocytosis

antigen presentation

expression of Fc receptor of Ig6 & complement

chemotaxis
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Figure 2. Anti-Inflammatory and immunosuppressive effects of corticosteroids,

http://www.medscape.com/viewarticle/437182_5



Inflammatory Cascade

Progenitor Cell Proliferation
]

|
gal Steroids Mast Cell

|
Degranulation
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Arachidonic Acid
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Tryptase Heparin  PAF Lipoxygenase Cyclo-Oxygenase

Chymase
Hydroperoxides Cyclic Endoperoxides

Histamine * ‘ \

Leukotrienes Prostacyclin | Thromboxane A,
(LTB,, LTC, LTD,, LTE,) (PCI,) (TXA,)

Prostaglandins
(PGD,, PGE,, PGF,)

PAF = platelet-activating factor. Adapled with permission from Donnenfield ED. Refract Eyecare, 2005;9(suppl):12-16




I Cytostatics : Substances inhibiting proliferation of B & T cells

& Hematopoietic stem cells

Cytotoxic substances : killing proli

Azathioprine --> T cell & NK cell & K cell & PMNl

Al kyl ating agents

Cyclophosphamide ----» destroying B cell-DNA

Me t h o t r e x a tdéhydrofolahehrédhcitake

®

DNA synthesis

v
Inducing apoptosis of lymphocytes



Action of Azathioprine

6-MMP 6ANMP

MY I MY I

HPRT
AZA — o-MP — 6- TIMP

o | wron |

6-TU 6-TXMP
GMPS

6-TGN

APOPTOSIS

INCORPORATION INTO DNA AND
INHIBITION OF REPLICATION

http://www.healio.com/gastroenterology/curbside-consultation/%7B67faf0e0-974c-4f86-a430-
d735ef89a8d77%7D/how-do-you-monitor-patie
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Treg modulation using cyclophosphamide. Cyclophosphamide (CY) decreases Treg numbers and
function. The use of cyclophosphamide to preferentially inhibit Treg subsets that suppress high-
avidity tumor-specific T cells has implications for cancer immunotherapy

http://cancerres.aacrjournals.org/content/72/14/3439/F1 .expansion.html




MTX : competitive analogue of folate

- Inhibit dihydrofolate reductase : No nucleotide synthesis via De novo pathway
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Antibodies (PcAbs & McAbs)

- anti-lymphocyte PcAb
- T cell receptor directed McAb

- IL-2 receptor directed McAb

Drugs acting on immunophilins : fungal products -
- Cyclosporine Inhibit immune cell activity

- Tacrolimus

- Sirolimus



1 Other drugs

Interferon-p

Opioids

TNF binding proteins

Mycophenolate
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Immunology-Chapter Seventeen Hypersensitivty reactions ( Dr Abdul Ghaffar )

Male et al. Immunology. 7th edition, chapter 23-26



Hyposensitization

RCH activation

www.netterimages.com/image/immune -system-dise...
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