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-Neutrofily,

" Eosinofily, basofily
-S®r ov® prkompéemeny
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“Fagocytosa:
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Anﬁbody‘% C1 complex

t a ¥d
®ao C2a & C4b fragments

fciassical pathway ® €3 convertase

¥
2 C3 hydrolysis
1N

ext r aV aZ aC e /l ® C3band C3a fragments

C3b cleaves C5
into C5a and C5b

Cell C5b, C6, C7, C8 and C9
swells

&
/\
a Q
l together form the
and . membrane attack
bursts - .- complex

Type

Mechanism

Oxygen-dependent killing

Oxygen-independent killing

Anatomic barriers

Skin

Reactive oxygen intermediates
0", (superoxide anion)
OH" (hydroxyl radicals)
H,0; (hydrogen peroxide)
ClO™ (hypochlorite anion)

Reactive nitrogen intermediates
NO (nitric oxide)

NO, (nitrogen dioxide)
HNO; (nitrous acid)
Others

NH,CL (monochloramine)

Defensins

Tumor necrosis factor a

(macrophage only)
Lysozyme

Hydrolytic enzymes

Mucous membranes

Physiologic barriers

Temperature

Low pH

Chemical mediators

Phagocytic/endocytic barriers
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Inflammatory barriers

Mechanical barrier retards entry of microbes.
Acidic environment (pH 3-5) retards growth of microbes.

Normal flora compete with microbes for attachment sites and nutrients.
Mucus entraps foreign microorganisms.
Cilia propel microorganisms out of body.

Normal body temperature inhibits growth of some pathogens.
Fever response inhibits growth of some pathogens.

Acidity of stomach contents kills most ingested microorganisms.

Lysozyme cleaves bacterial cell wall.

Interferon induces antiviral state in uninfected cells.

Complement lyses microorganisms or facilitates phagocytosis.

Toll-like receptors recognize microbial molecules, signal cell to secrete immunostimulatory cytokines.
Collectins disrupt cell wall of pathogen.

Various cells internalize (endocytose) and break down foreign macromolecules.
Specialized cells (blood monocytes, neutrophils, tissue macrophages) internalize
(phagocytose), kill, and digest whole microorganisms.

Tissue damage and infection induce leakage of vascular fluid, containing serum proteins with
antibacterial activity, and influx of phagocytic cells into the affected area.
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Imunotoxicita VII.

Imunosuprese
L8t ky s imunosupresivn2zm %Yl i nkem

Cyclosporin A, cyclophosphamide, gluct}mrf;;:;: i Dexamethazone), azothioprine ) P U t I d ! = °
Metals \ y Zr § \ § n 2
Lead, cadmium, methylmercury, organotins® I y m f OC y t T
Pesticides
Chlorodane®, DDTY, Dieldrin® B VaZba na
Industrial compounds p ovrcC h oV ®
2,3,7B-Tetrachlorodibenzo-p-dioxin (TCDD), polychlorinated and polybrominated biphenyls recepto ry

iPCBs and PBBEs), benzene, poly aromatic hydrocarbons®

| eukocyt T

Addictive substances
Cocaine, ethanol, opiates, cannabinoids, nicotine
Air pollutanis
Environmental tobacco smoke, ozone, nitrogen dioxide

Microbial toxins

Aflatoxin.® ochratoxin A.® trichothecenes T-2 toxin”

Radiation
lonizing, UV
Other
Asbestos, diethylstilbestrol (DES), dimethylnitrosamine N u t n oS t p O S
2Effects in humans are unknown; for all other compound without superscripts changes have been demon- t e s t oV § n 2

strated in both rodents and humans.
PEffects in humans unknown, but veterinary clinicians have noted immunosuppression in livestock ingesting
mycotoxins at levels below those that cause overt toxicity.
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_ Immunopathology Hematology: Complete blood count and differential
Weights: body, spleen, thymus
e Histology: Spleen, thymus, lymph node
- Antibody-mediated immunity  IgM plaque-forming cell (PFC) response to T cell-dependent
antigen (e.g.. SRBC)
N Cell-mediated immunity Lymphoproliferative response: T cell mitogens (Con A and
PHA) Allogeneic mixed leukocyte response (MLR)
MNonspecific immunity Natural killer (NK) cell activity

lgM Response to SRBCs

o 1) Expozice xenobiotikunal1l4-2 8 d

= 2) Injekce antigenu SRBC (sheep red
Ef blood cells)
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desty druh® Y ovnh

. Immunopathology

Quantitation of B and T cell numbers using flow cytometry

.-"mlihndy-m-:diztlﬁd immunity [gG PFC 10 SRBC

o IeM PEC to T cell-independent antigen (e.g., TNP-LPS)
Cell-mediated immunity Cytotoxic T lymphocyte (CTL) cytolysis
= Delayed hypersensitivity response (DHR)
~ MNonspecific immunity Macrophage: phagocytosis, bactericidal/tumoricidal activity)
Neutrophil: function (phagocytosis and bactericidal activity)
© Host resistance models Response to challenge with infectious agent or tumor cells
-Vyhodnocen? subpopul aiep?r Tltyonkfoovc8y t T
o cytometrie
©
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Imunotoxicita XI.
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A person is born
with a predisposition
to allergies.

pogkozuj 2 c?
(al ergi e)

IgE binding
to a mast cell

Components of

Allergic Reactions gy
4Y g
.
* Mast '.<—
«» Cell . m

The person is stung for the first time, potentially inducing the formation of IgE, a
type of antibody that binds to mast cells. This process does not cause an allergic
reaction, but it can sensitize the person. One or more stinging episodes may be
required.

Injected allergen

I Cross-linked IgE
IgE b

J |gE/\\/
~S ' Y'/@@ oF m‘
S : P ... .- .V-.‘ e
* Mast . = Mast - &
e Cell .(‘% Cell ‘/

The sensitized person is stung a subsequent time, and the injected allergen binds with adjacent units of IgE previously
bound to mast cells, "cross-linking" them. Mast cells with cross-linked IgE release histamine and other chemicals
that cause an allergic reaction. Systemic allergic reactions can occur very rapidly and be life-threatening. They
require immediate medical attention.

9E

Histamine release

U/

Allergen
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,gE amines % Most common Common Uncommon
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Clonal expansion of B Antigen binds to cell Anaphylactic response to
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DEVELOPAENT OF ERYTHROBLASTOSIS FETALD (WITHOUT HHOGAM ) PREVENTION (WITH RHOGAM)
Placenta Mother
> / Miaternal otk
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B [ 'Do«aled red blood cells : 5
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< Surface
- Target _antigen
seell Complement
n [N acthvation Clonal expansion of B Anamnestic® Ig Rh factor
5 lmmune cells: IgM, IgG response; binds to cell incompatibility,
o _>complex generated. Antigen bound antigen and in Hemolytic anemia in
‘ binds to cell the presence of reaction to drug
> Type II membrane complement or treatment
- activated macrophages
IgG-Mediated Cytotoxic L phage
c Hypersensitivity cell lysis occurs
- Tento projekt je spolufinancov8n EvropskIlm soci 8§l

r



. Imunotoxicita XIV.

>

o IYP lllikompl exy se hromad2 v tk§&ni a
_lymfocyty (Arthrusova reakce)-Far m§ Sovy pl 2 ce

° ; Large immune
- Smfé'ré?@f e g 10 — complex
. A Antigen ' 3. Neutrophil |
/ ﬁ/ ' chemotaxis
o
Intermediate Lysosomal
= immune granule

complexes

4. Neutrophil
adherence and
degranulation

- O i
Yo (@ Yo (e Te
2. Complement Enzymes, reactive
activated oxygen species

1. Intermediate-sized
immune complexes
deposited in the tissue
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i Clonal expansion of B Anamnestic Ig response;  glomerular nephritis,
& @ cells; IgM, 1gG antigen antibody rheumatic heart
e — generated complexes form in disease, farmers lung
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