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Tier 2 — RIVM — testovani funkce makrofatu

1) Hodnoceni ,oxidativniho vzplanuti® MF
—  P¥i likvidaci patogen( - fada enzym{ = oxidacni reakce
— cukry - LPS, zymosan, skrob - nespecificka stimulace oxidativniho vzplanuti

- Stanoveni reaktivnich radikald (ROS) po stimulaci
— krev (nebo bb. ze sleziny)
— pridavek sondy citlivé na oxidaci (luminol, fluorescein ...) + stimulace (LPS ...)
— meéreni kinetiky luminiscence (luminol) / fluorescence (fluorescein)

DCFH-DA




Relative Light Units

Zaznam kinetiky oxidacniho vzplanuti MF

Vyhodnoceni:
Integral (plocha pod kiivkou)

/dravé MFs

Suprese
oxidativniho

vzplanuti




Tier 2 — RIVM — testovani funkce makrofatu

2) In vitro fagocytoza (a likvidace patogena)

 bunky ze sleziny nebo vyplach bricha i.p. (adherence na povrch)
« aplikace na sklicko / misku
« + pridavek fagocytovanych objektt:
— fluorescencné znacené latexoveé kulicky NEBO
— bakterie Listeria monocytogenes
« + moznost pridat cytokiny (IFN-gamma)

* inkubace 15-30 min
— fixace (& barveni) - fluorescence:

. SCHOPNOST FAGOCYTOVAT
— nebo: kultivace zivych L. monocytogenes
. SCHOPNOST ZABIJET




Sledovani fagocytozy in vitro

Coxiella infection of a macrophage by Phagosome-lysosome fusion
phagocytosis Formation of phagocytic =~ Bacterium survives and
vesicle multiplies

phagolys osome lyzes

10 ym



Tier 2 - Sledovani funkce NK bunék

1) In vitro likvidace nadoru

« bunécna nadorova linie YAC-1 (nebo P815, L1210...)
« pre- inkubace nadoru s radioaktivné znacenym substratem Na,'CrO,

/////

« dokonalé odmyti média (radioaktivni jsou jen bunky - nikoliv médium)

» smychani nadoru s bunkami ze sleziny (specif. pomer ,effector:target" ratio)

Modifikace: + pridavek IFN-gamma a LPS = zabijeni nadoru MAKROFAGY
(odliseni od funkce NK bb. - NK bb. nepotrebuji stimulaci !)

« Inkubace 20h, centrifugace vSech bunék

- Stanoveni radioaktivity v mediu
(aktivita pochazi z rozbitych nadorovych bunek)
varianta: mereni fluorescence (méene citlivé)




Sledovani likvidace nadorovych bunék

Inhibice lyzy YAC-1
po pridani modelové ldatky

Radioaktivita v mysich po
aplikaci YAC-1 (rozvoj nadorii)

% specific lysis
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Testy specifické imunity

Hostitelska rezistence

? Projevi se in vivo imunotoxicita pro urcitou ¢ast IS ?




Modelové patogeny v testech INFEKCNI rezistence

« Experimentalni usporadani:
— Expozice latkou (in vivo)
— Aplikace patogena (! Potencialni nebezpeci pro personal)
— Sledovani odolnosti vici patogentim

« Bakterie — modely

— Listeria monocytogenes

« intracelularni patogen,

« likvidace T-zavisla (vyzaduje stimulaci MF)
— Streptococcus

« extracelularni G+ bakterie

« likvidace - funkce Ab + MF

« Viry — modely
— Virus chripky - neutralizacni Ab, spravna funkce IFN-a,b
— Cytomegaloviry (herpes) - Tc, makrofagy, NK-bb.




Priklad — vliv TCDD na preziti mysi po infekci chripkou
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Testovani protiparazitarni a protinadorove imunity

» Likvidace parazitl

— Trichinella spiralis
« helmint - infekce pres GIT
 T-bunécna imunita + eosinofily
— Plasmodium yoelli — prvok
« malarie (infikuje ERY)
« likvidace: B-b / T-b / MF

» Likvidace nadord
— B16F10 melanoma
* i.p. injekce nadort do mysi - 21 dnd
« diseminace na plicich — vyhodnoceni makroskopicky
« likvidace: NK a MF

— PYB6 sarcoma
« intramuskularni injekce - zde vyvoj nadoru (hodnoceni)




Protiparazitarni infekce
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Hodnoceni protinadorove imunity

Metastazy B16F10 na plicich mySi
Makroskopické hodnoceni

@

Efekt cyklofosfamidu
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Testy hypersensitivity a autoimunity




Prakaz autoimunity — ANA protilatky

Prikaz proti-jadernych protilatek (ANA)

- lidské buriky fixované na mikroskopickém skle
- pridani séra (pokud obsahuje ANA, navazi se ...)
- nasledna vizualizace (fluoresceinem-znacené protilatky)
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Kontaktni dermatitida

Kontaktni hypersensitivita

Priikaz DTH reakce
- aplikace Ag na kUzZi
- po delsi dobé zarudnuti

,DTH" test (delayed type hypersensitivity)

viz také
MEST - Mouse Ear Swelling Test

Type IV Hypersensitivity

Contact-Type
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FIG. 2. The induction phase of skin sensitization (A). Chemical allergens gain access to the viable epidermis and associate in stable fashion with protein (1).
There is the local release of various proinflammatory cytokines and other *‘danger signals’ that are required to support immune activation and the engagement of
DC (2). LC (and other cutaneous DC) are activated and recognize, inlemalize, and process haptenated protein. These cells transport antigen from the skin to
draining lymph nodes, via the afferent lymphatics, during which time they become activated and differentiate into mature, antigen-presenting cells (3). Haptenated
peptides are presented to naive, antigen-responsive T lymphocytes (4). The antigen-driven activation of responsive cells is associated with rapid turnover and
selective clonal expansion of antigen-specific T lymphocytes (5). The expanded population of primed antigen-specific T lymphocytes (effector and memory
T lymphocytes) disseminates into the peripheral circulation (6). At this point, sensitization has been acquired. The elicitation of ACD (B). Elicitation is triggered by
exposure of the now-sensitized subject, at the same or a different skin site, to the same chemical allergen (7). Allergen-specific T lymphocytes accumulale at the
site of encounter with the chemical (8). T lymphocytes become activated and are stimulated to release cytokines, chemokines, and other inflammatory mediators
that act in concert to draw in other leukocytes and drive the cutaneous inflammatory reaction that is characterized by erythema, edema, and visiculation and that is
recognized clinically as ACD (9).




MEST test

« MEST - Mouse Ear Swelling Test

— Vyholeni bricha, opakovana aplikace Ag v pasce (3-5 den)

— po 10 dnech: Ag do jednoho ucha (solvent do druhého)

 Interpretace

— Test funkcnosti Tc bunék — T-zavislé Ag (pya!bumin, tuberculin, Listeria)
— Test ,,DTH" — aplikace potencialniho sensitizéru
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Test stimulace v lokalnich uzlinach — LLNA

« Stimulace v lokalnich uzlinach (mysi)
* Local Lymph Node (LLN) Assay

« Opakovana i.d. injekce latky (za usi) 5 dni
 Nasledneé i.v. injekce 3H-Thy - 5 h expozice
« Usmrceni

« Izolace lokalnich (krcnich) uzlin

 Vyhodnoceni hmotnost uzliny

— proliferace bunek z uzliny in vitro_= stanoveni
radioaktivity v uzliné (proliferace T-bunék)




The mouse local lymph node assay (LLNA)

IMMUNE ACTIVATION LOCAL LYMPH NODE ASSAY

Day 0,1,2
Test material application

FA S
. ]—@ ®—E Day 5

~ a @—C Inject *HTdR
. b

Isolate lymph nodes

Selective clonal expansion of Measure and quantify
allergen-responsive T lymphocytes cellular proliferation

FIG. 6. The murine LLNA. Left box. The immune activation and clonal expansion of allergen-reactive T lymphocytes in skin-dmining lymph nodes; the
immunological event upon which the LLNA is based. Right box. The basic LLNA protocol. Groups of CBA strain mice receive a topical application on the dorsum
of both ears of various concentrations of the test chemical or an equal volume of the vehicle alone. Treatment is repeated daily for 3 consecutive days. Five days
following the initiation of exposure, mice are injected (iv) with a source of SH-TdR. Mice are sacrificed 5 h later and the drain ing auricular lvmph nodes excised
and processed for [ scintillation counting.




Vyhodnoceni imunotoxikologickych
experimentu

Hledani ovlivhéné cCasti IS




Ruzné typy antigent — zapojeni ruznych slozek IS

T-zavislé
— pr. SRBC
T-nezavislé

— DNP-Ficol (=dinitrofenyl-ficoll)

— LPS

Exper. design:

— 1) plsobeni toxické latky
— 2) podani modelovych Ag

Kombinace rliznych Ag
->reakce rlznych slozek IS
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Priklad — tetrachlormetan - ,selektivni toxicita® pro T-bb.
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Priklad - casein — toxicita pro T-bunky a Makrofagy
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Priklad TCCD - toxicita zejména pro B-bunky
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In vitro moznosti studia vlivu xenobiotik na IS

» Separace jednotlivych typu bunék ze sleziny

» Oddélené expozice bunek
— rekonstituce rliznych bunék & spojeni dohromady
— odpovéed' na podavany Ag

» Vysledky
— srovnani rtiznych xenobiotik
— posouzeni vlivu na jednotlive typy bunek
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Expozice B- a T-bunék in vitro (TCDD vs VH - kontrola)
-> spojeni a sledovani produkce IgM




