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How Do Microorganisms Cause Disease?

Contact or enter host cells and directly cause cell death.
Release toxins that kill cells at a distance
Release enzymes that degrade tissue components

Damage blood vessels and cause cell injury or death
aue to lack of blood supply.

Induce host cellular responses that, although
directed against the invader, cause additional tissue
damage, usually by immune-mediated mechanisms
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bacteria

Bacteria are single celled microbes microscopic organisms that
are less than 3 (um) The cell structure is simpler than that of other
organisms as there is no nucleus or membrane bound organelles.
The genetic information Iis contained in a single loop of DNA.
Some bacteria have an extra circle of genetic material called a
plasmid.
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Bacteria are classified into 5 groups according to their basic
shapes: spherical (cocci), rod (bacilli), spiral (spirilla), comma
(vibrios) or corkscrew (spirochaetes). They can exist as single
cells, in pairs, chains or clusters.
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Protective Immunity To Microorganisms

m Defense against microbes is mediated by:

m /nnate immunity —and  acquired immunity

m Through both
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Antibacterial Immunity

/) Immunity to extracellular bacteria:

1- The innate immunity:
A = s LSl e delia ()

a- Complement activation 4, ] Aileasll -
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b- Phagocytosis Al Adaiu) -

c- The inflammatory response
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/) Immunity To Extracellular Bacteria

2- The acquired immune responses:
I-The humoral mechanisms (antibodies) ‘main role”

II- Cell mediated immune response ‘less role”
i- Antibodies induce immunity through: s ) Sl (ghadﬁ ?;‘i;‘\”ﬁ? )
a- Neutralization of bacterial toxins 34l
b- Antibodlies attach to the surface of bacteria and;
- Act as opsonins, enhance phagocytosis (Opsonization)
- Prevent adherence of bacteria to their target cells

- Activation the complement leading to bacterial lysis
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/) Immunity to Extracellular Bacteria

/I- Cell mediated immune mechanisms.

* Microbes are internalized by APCs and presented to TH

* TH cells are activated and release cytokines which,
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Immunity To Intracellular Bacteria

1) Innate immunity

It s mainly by natural killer (NK) cells
- They kill infected cells and secrete IFN-y

- IFN-y activate phagocytosis to kill intracellular microbe

E.g. tuberculosis
2) Acquired immunity is mainly by CM/

- Activation of macrophages to kill intracellular microbes
- Lysis of infected cells by cytotoxic cells (CTLS)
- Most of these organisms are resistant to phagocyrosis
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Recognition receptors

1 Endocyitic Pattern-Recognition Receptors
mannose recepitor

2 Secreted Pattern-Recognition receptors
Mannan-binding lectin (MBL)

3 Signalling Pattern-Recognition receptors

Toll-like receptors (TLRS) LI Bl e el 3
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LPS in body fluids is bound by an acute-phase
protein, LPSDinding protein (LBP)
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The LPS:LEBPFP conmnmplex binds to CD14 on
the surface of phagocytes

Hawving bound LFPFSLEBFP,. CD14 interacts

with Toll-like receptor 4 (TLR-49) resulting
in activaton of NFxEB in the nucieus
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phagocyitosis

Fusion of pseudopodia Phagosome—lysosome
to form a phagosome fusion

Formation of Destiuction of
phagolysosome: release phagolysosome
of lysosomal contents contents



Escape mechanisms

m Avoiding Contact with Phagocyrtes
m /nhibition of Phagocytic Engulfment (capsule)

m escaping from the phagolysosome to the
cytoplasm, which is a more favorable environment
for their growth.

m block lysosomal fusion with the phagolysosome.
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Viral iImmunology




. gthe Structure Of a Virus

[ ] quses are COmposed Ofa core Schematic of T4 Bacteriophage
of nucleic acid

m /he Nucleic acid core Is
surrounded by a protein coat

m /he Nucleic core is either made
up of DNA or RNA
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Viruses and their recepitors

Table 1

Virus Receptor Cell Type Infected
HIV CD4 Ty, cells
Epstein-Barr virus CR2 (complement receptor type 2) B cells

Influenza A Glycophonn A Many cell types

Rhino virus |CAM-1 Many cell types



Anti-Viral Immunity

1) Humoral immunity:

a- Virus neutralization

O

virus
viFus receptor
on host cell ~

antibody molecules

b

against virus
attachment site

[
host cell

T

Antibodies neutralize virus, preventing its attachment

o receptor sites on suscepltible cells
e.g. Pollovirus, mumps, measles, rubella
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Anti-Viral Immunity

1) Humoral immunity:

b- Antibodies destroy free virus particles directly by:

I- Aggregation of virus and opsonization
ahalal) delidl ()
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/- Complement mediated lysis

* Both mechanisms also act on virus infected cells
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Humoral Immune response

Antiviral Effects of Antibody

Target Agent Mechanism

Blocks binding to cell
Antibody alone Blocks entry into cell

Blocks uncoating of virus

Free virus Damage to virus envelope
Antibody + Complement
Opsonization of virus

Lysis of infected cell
Antibody + Complement
Opsonization of infected cell

ADCC by K cells, NK cells and/or

Virus-infected cell Antibody Bound to Infected Cells
macrophages
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Anti-Viral Immunity

2) Cell mediated immunity:
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Cell mediated cytotoxicity, mediated by :

il g ¢ LAY Aab s 2 1A el
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- Activated macrophages
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Anti-Viral Immunity

CMI acts on virus infected cells through.
(JBA (e (sl Aliaddl LA e CMI Jaxy

- CTLs kill virus infected cells directly after recognition of viral antigens on

cell surface in association with MHC /
MHC | e &l 33YL Al sedas Ao d 5 5l Gilaaiiial) e o jatll a5 il g bl obaal) BIAY CTL Jis

- TH-cells stimulated by viral antigens release cytokines Cytokines
attract and activate macrophages to kill virus infected cells
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- Antibody-dependent cell mediated cyrtotoxicity (ADCC): Antibody binds to
virus infected cells such cells are lysed by NK cells, macrophages and
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Antibody-dependent cell mediated
cyrortoxicity (ADCC)

Fc recepton
on K ce]l Antibody binds

to viral antigen
on infected cell

K cell binds
antibody and °

delivel s lethal

Lethal hit
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CYTOLYSIS
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Activation receptor
(a)

A MHC class |
Inhibitory receptor

Activation receptor

(b)

Granule release (Cytotoxicity)

Arthritis Research & Therapy

Cytokine production



Anti-Viral Immunity

3) Anti-viral activity of interferons (IFNS) (IFNS) 05 ) e il s yll alime Ll
ey ¢ IFN- Al laall LAY i
1 Virus infected cells produce IFN-a; @ o <
LAl Jals Gl gl HiISS aiay IFN-a

- IFN-a inhibit intracellular replication of viruses
o5l baal) LAY JiEl dmpdall AEN LAY |FN-o by

- [FN-a activate NK-cells to kill virus infected cells
AN = )s Gl e alie AU Ll Gl IFNS

- IFNs have no direct effect on extracellular virus
sabaall alua¥) J A g pudll Gial Y] (B Sae iy A IFNs Jand

- IFNs act early in viral diseases before antibody sae e INFs b

- INFs activity is not specific



Types of interferons

Table 2

Types and Properties of Interferon

Interferon
Property Alpha Beta Gamma
Leukocyte IFN Fibroblast IFN Immune IFN
Previous designations
Type | Type | Type |l
Genes >20 1 1
pH2 stability Stable Stable Labile
Viruses (RNA>DNA) Viruses(RNA>DNA) _
Antigens,
Inducers Mitogens
dsRNA dsRNA J
Principal source Leukocytes, Epithelium Fibroblasts Lymphocytes

There are three types of interferon, IFN-alpha (also known as leukocyte interferon), IFN-beta (also
known as fibroblast interferon) and IFN-gamma (also known as immune interferon). IFN-alpha and
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Escape Mechanism
m Antigen Variation
Antigenic arift

Antigenic shift
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Escape Mechanism

Neuraminidase . Hemagglutinin

Influenza Virus




Tumour immunoloqgy




»
Tumor

m Cellsthat continueto replicate, fail to differentiateinto
specialized cells, and become immortal.

1 . A tumor that grows indefinitely and spreads
(metastasis)

. A tumor that is not capable of metastasis
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Male 3567 Female 3908

Colo-rectal 414  11.6% Breast 979  25.0%
NHL 313 87% Thyroid 417  10.6%
Liver 251 7.0% Colo-rectal 370  9.4%
Leukemia 232 6.5% NHL 220  56%
Lung 227  6.3% Corpus Uteri 139 3.5%
Prostate 195  54% Leukemia 132 3.3%
Stomach 190 5.3% Skin 131 3.3%
Bladder 169  4.7% Ovary 130 3.3%
Skin 162  4.5% Liver 122 3.1%

Hodgkin Disease 139  39% Stomach 112 2.8%



" Tumor Progression Tumor Rejection

T regs CD8*T

CD4*T (Th2) CD4* T (Th1)
NKT (type 2) NK

MDSC NKT (type I)

M2 macrophages (TAMS) M1 macrophages
B cells IkDC

(mast cells)




IL-12
IFNy IL-4
TGFB

TGF IL-4
IFNy IL-17 ,L_mB IL-5
CTLA4 IL-13

IL-6
TNFa
acute phase proteins

G-CSF

Inflammation;
“help” . decregs?g CtP8+ Tzcal] Polarize away from cell-
g A5 niiakan Suppress CD8* T mediated immunity
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Activation receptor

- MHC class |
Inhibitory receptor

Activation receptor

(b)

L A X

Cytokine production

Granule release (Cytotoxicity)

Arthritis Research & Therapy



{DR4 and DRS)

Incuction of MHC maolecules
Anti-angiogenic effect

Nitric oxide

Nature Reviews | Cancer



