Imunotoxikologie
chemickych latek

Prehled toxickych latek a agens:

- mechanismy imunotoxicity a jejich dlsledky




JAK chemickeé latky

ovlivhuiji I.S. ?




Jak chemickée latky ovlivnuji I.S. ?

LS. - slozita struktura, fungovani regulace
Pisobeni ch.l. - neexistuje jednoduchy mechanismus

1) Vyznam prostorovych zmén molekul v I.S.
- zmény povrchu proteind
- ovlivnéni funkci APC a lymfocyt(
- vyvolani autoimunitnich reakci
- imunomodulace: reaktivni chemicke latky v téle

2) (modulacni) efekty na molekularni a enzymoveé urovni
- naruseni vykonnych funkci (enzymy, oxidazy ...)
- naruseni syntézy DNA, protein{
- ovlivnéni signalnich drah a molekul (receptory, cAMP, Ca2+)
- modifikace membrany opét signalizace
...atd...




1) Vyznam prostorovych zmén molekul v I.S.

- Chemicka latka pozmeéni mk v téle | ,
- rozpoznani B-b. / aktivace T-b. -> auto Ab proti vlastnim Ag

- Chemicka latka pozmeéni MHC na APC ,
-> Ab bez indukce Ag (i proti vlastnim Ag - take auto Ab)

- Chemicka latka pozméni TCR
-> T-b. nerozezna cizorodou strukturu

-> T-b. chybné rozezna vlastni strukturu

B cell T cell

FIG. 2. A scheme showing how a drug might inctice a response 1o unmodified sell. The small :
open circles represent self while the small liled =quares represent the drug-induced determi-

nant 19'be recognized by the T cell. Otherwise * - scheme is idenlical to that shown in Fig. 1. !
Based on ideas from refs. 41 and 42,




1) Vyznam prostorovych zmén molekul v I.S.
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2) Naruseni requlaci v 1.S.

- Regulace zalozeny na
velmi malych zménach
(napr. nizké koncentrace
hormond, Ca2* ...)

- Zasah do regulacnich
procest: velké dopady

INn Vivo

- Slozité a zatim malo
prostudované:
Regulace a toxicita:
v soucasnosti velka
pPOzornost




2) Naruseni requlaci v 1.S. - apoptoza

Apoptoza
- centralni proces v rade funkci I.S.

- latky obecné modulujici apoptozu - poskozeni I.S.
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ulaci v 1.S. - steroidni hormon

Imunitni systém je pod kontrolou NEUROENDOKRINNIHO SYSTEMU

- (mimo jiné) steroidni hormony
- estrogeny, androgeny, kortikoidy

- interfence toxikantd (strukturné ,blizké" ch.l.)
zZejm. ve srovnani s proteinovymi hormony ...
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Glukokortikoidy a apoptoza
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Chemikalie
a hypersensitivity

a autoimunity

- casto podobne mechanismy




Chemicke latky: alergie (hypersensitivity) a autoimunity

Nizkomolekularni reaktivni latky (LMW
- prima reaktivita NEBO po aktivaci
- konjugace s endog. proteinem -> imunogen
- nebo i nekovalentni vazba s MHC

Drug presentation to T cells
hapten prohapten non hapten

(penicillin) (sulfamethoxazole (SMX)) (non-covalent direct

NH, presentation)
i| H
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metabolism

processin . .
g inert reactive

direct modification of metabolism is required to labile binding of drugs to

proteins (soluble, cell bound generate reactive compounds MHC/ i
i , ’ eptide compl
MHC/peptide complexes) pep mplexes




Chemicke latky: alergie (hypersensitivity) a autoimunity

Pryskyrice, soucasti lepidel - ALERGIE

Typ I- rychla reakce zavisla na IgG
- anhydridy kyselin, polyisokyanaty o

Typ II- vyzad. IgM a IgG + aktivace C
- anhydrid kyseliny trimelitové (TMA)

» U C\ 8
HO-C /
(Typ III- imunonkomplexy - aktivace C) o

Trimellitic (TMA)

Typ IV- zpozdéna hypersensitivita (DTH)
- toluen-diisokyanat




Table 1

Drugs definitively associated with drug-related lupus™ (a) and
other drugs associated with d rug-related lupus and currently in
use* (b)

(@) Drugs with drug-related lupus
Chlorpromazine
Hydralazine
Isoniazid
Methyldopa
(b) Drugs with drug-related lupus and currently in use
Acebutolol Metrizamide
Acecainide Minoxidil
Allopurinol Nalidixic acid
Aminoglutethimide Nitrofurantoin
Amoproxan Nomifensine*
Anthiomaline Oxyphenisatin
Anti-tumor necrosis factor Oxyprenolol

alpha
Atenolol

Minocycline
Procainamide
Quinidine

Para-amino salicyclic
acid

Penicillamine
Penicillin

Perazine
Perphenazine
Phenelzine
Phenopryazone*
Phenylbutazone*
Phenylethyacetylurea*
Phenytoin

Benoxaprofen
Captopril
Carbamazepine
Chlorprothixene
Chlorthalidone
Cimetidine
Cinnarazine
Clonidine
Danazol

AUTOIMUNITY: napr. LUPUS - velké mnc_)istvi Iéc”:_iv_ |
ALERGIE: bleomycin, metotrexat, peniciliny, ampiciliny ...

Danazol
Diclofenac
1,2-Dimethyl-3

hydroxy-pyride-4-1

Diphenylhydantoin
Disopyriamide
Enalapril
Estrogens
Ethosuximide
Ethylphenacemide
Gold salts
Griseofulvin
Guanoxan
I'buprofen
[nterferon alpha
Interferon gamma
Interleukin 2
Labetalol
Leuprolide acetate
Levadopa
Levomeprazone
Lithium carbonate
Lovastatin
Mephenytoin
Methimazole
Methlyscrgide*
Methylthiouracil*
Metoprolol

Phenytoin
Practalol*
Prazosin

Primidone
Prindolol
Promethazine
Propafenone
Prophythiouracil
Propranolol
Psoralen*
Pyrathiazine
Pyrithoxine
Quinine
Reserpine
Spironolactone
Streptomycin
Sulindac
Sulfadimethoxine
Sulfamethoxypyridazine
Sulfasalazine
Tetracyclines
Tetrazine
Thionamide*
Thioridazide
Timolol eyedrops
Tolazamide
Tolmetin
Trimethadione

" Substantial observations and studies.
* A few are single case reports but the majority represent
good clinical observations.




Dalsi reaktivni latky - autoimunita & alergie
formaldehyd, chloramin, diazoniové soli, rozpoustédla
thiomocoviny ...

TABLE 1. Possible relationships butiveen human sclerotic and lupus-like diseases and
environm2:1tal chemical exposures

Chemical

Referenca

Observalion

Decupational
vC

Tetrachloroethylene
CE
Solvents

Solvents, toluene,
xylene, while
spirit

Carbon tetrachlo-
ride and TCE

Organic solvents

TCE

Lange et al. (1},
Ward et al. {*
Black et al. (17)

!

Sparrow (70)

Reinl (11)

§

Yamakage amii Ishi-
kawa (14) i

Walder (12, I:2)

Saihan et al. /1)

Sverdrup (721
Lockey et al. (15)

Skin sclerosis

Lung: fibrosig <=

Nervus system paresthesia

Vessels—capillary

Inflammation, intimal fibrosis

Thrombocytopenia

Symptoms—I{atigue, cold burning pain,
emotional instability, loss of libido, impo-
lence

Autoantibodies—not detecled _

19-Year-old male dry cleaner, 4 years, ale-
valed ANA titers, syslemic sclerosis

24-Year-old woman, degreasing—st.'erc
derma

7/9 Patients in Japan—Raynaud's phe~: -
enon, sclerosis; 6 had lung fibrosis

6/7 Solvenl workers in Australia: added 5 in
1983—scleroderma

43-Year-old male, neuropathy, Rayn-.ud's
phenomenon, sclerosis

Scleroderma in 8/9 manufacluring wo kers

47-Year-old female, fatal scleroderm : 6 .
months after 2.5-hr dermal expesiva




Hlavni imunotoxickeé latky

PCBs, PCDD/Fs




Persistentni organochlorové latky

Polychlorované dibenzo-p-dioxiny a furany (PCDD/Fs)
- vedlejsi produkty spalovani

Polychlorované bifenyly (PCBs)
- primyslové chemikalie

(stale) NEJVYZNAMNEJISI ORGANICKE KONTAMINANTY ZP:
odolavaji degradaci, persistence v prostredi, bioakumulace v
potravnich retézcich

Potent carcinogen herhicide used in some
electrical
transformers




PCDD/Fs a PCBs - prokazané efekty in vivo

Imunotoxicita u lab. zvirat
- NOEL 50 ng/kg (!!!!)
- zvySeni infekci Salmonella / E.coli

- umrtnost mladat na Listeriozu
- citlivost na viry / vyssi rlst nadorl

Imunotoxicita u primatd
- NOEL 3 ng/kg - podobné ucinky jako u hlodavct

Epidemiologie - lidska populace
1973 - kontam. masa PBBs (USA, Michigan)

1979 - kontaminace oleje na Taiwanu (PCDF/PCB)

- vzrlst koznich a respir. infekci
- pokles IgA a IgM a dalsi efekty

Imunosuprese u velkych vodnich savcii
- tuleni, delfini: hromadné uhyny na oportunni morbiliviry
- akumulace PCBs: imunosuprese




Dioxiny, furany, bifenyly plisobi pres AhR

AhR - Arylhydrocarbon receptor
(Receptor pro planarni aromatické uhlovodiky)

- intracelularni transkripcni faktor
- pribuzny ostatnim ,,nukledrnim® receptortim
(receptory pro nizkomk. Hormony: ER, AR, ThR, RAR/RXR ...)

- funkce (?) - reakce na toxicke latky
-> syntéza detoxikacnich enzymd (CYP450)

- aktivace v pritomnosti PCDD/Fs, PCBs
: MNOHO rliznych vedlejsich toxickych Gcinkd
. (karcinogenita...) + také IMUNOTOXICITA




Funkce AhR jako transkripcniho faktoru

f Metabolizm of ligand by CYP 1 forms \

T

AHR ligand _,,,
. E CYP1A7T, CYP1AZ, nersases

CvP1BE1 transcription

\ _/




Imunotoxicita po aktivaci AhR (1)
- prenatalni toxicita pro Thymus

AhR ve vysokych koncentracich v jatrech (detoxifikace) a brzliku (?)
- pusobeni PCBs, PCDDs - apoptoza
PRENATALNI ATROFIE THYMU:
(urychleni prirozené konvoluce)

- T-buniky nemohou dozrat

The thymic gland involutes with age Thymic lobes

WEIGHT (g)

1 -

§REME & 18 'n:.l BE OIS W OFF M &5 GO 6% 6 8% TOD TH B
Preiatal (mmoribs)] i :




Imunotoxicita po aktivaci AhR (2)
- toxicita PCDD/Fs, PCBs v dospélosti

AhR mensi vyznam
- imunotoxicita u mysi s i bez AhR
(experimenty s AhR knock-out kmeny)
ALE: zvysena citlivost v pritomnosti AhR
pr. Suprese Ab proti SRBC
ID50 AhR (+) 0.54 ug/kg
AhR (-) 7.5 ug/kg

Prokazany predevsim ucinky na B-bb. a protilatkovou odpoved’

Pro pripomenuti ...
TCDD — toxicita zejména pro B-burnky




Neprima toxicita PCDD/Fs, PCBs pro I.S.

Plisobeni na edokrinni systém
- glukokortikoidy, steroidni h., thyroxin...

- vzrUst sérového kortikosteronu (obecné. marker stresu !)
- Imunosuprese

- vzrlst nadort u mysi po plsobeni PCBs (M > F)

- cross-talk mezi receptory (AhR vs. ER ...)

3/ CERg
2 inhibition
2/ ™ CYP1A1, CYP1B1 via IXREs ™
E2 synthesis o ihl':hm : @ CBF)
& metabolism
™ CYP19 (Aromatase) @
RE \ ERE L

%

Synthesis of an Cross-talk
. +R degradation inhibitory factor ff- — - AhR vs. ER
' hrﬂtem
r

proteasome




Hlavni imunotoxickeé latky

Syntetickeé xenoestrogeny




Xenoestrogeny

Syntetické latky aktivujici ER /@6]:’)

- fada: soucast antikonce * 178 estradio detnyistibestrol
- mnoho latek syntetizovanych

za jinym ucelem

(pesticidy, detergenty...)

andosulian
lieldnin




Xenoestrogeny

Plisobeni xenoestrogent
- fada mechanism( zavislych na ER

- autoreaktivni buriky NEJSOU efektivné
odstranovany: AUTOIMUNITA

able 2 rrmune biomarkers for estrogen.

Hyperactivity of B cells
T Immunoglobuling and autoantibodies
T Murrber of plasre cells
T Outut of autoantibodies per B cell
T Murrberof cells in the 5 phasze of cell cycle

T Survival of activation-induced apoptosis

Irpaiment of T-c2ll function
L Proliferative response to T-cell stimulants
Unresponsive to @ctivation signals for rescue from
ApOptoEs
1 CDBY egoression after T-cell stimulation
T IFR -+ 2t protein and rRA |evels

Darnpened ME cell activity
Increased granuloovtes

T LG (Gr-1)
b hbreviations: IFR-y, interfemn-y WK, natural killer.

HMary organs involvad
delation of autoreactive cells

\

Thyrnus Bone marrow

Eztrogenic
compounds ——*

L

Arraphy Loz of
bone rmarrmw

Appearance of autoreact e cells

* Development in lezs stringent exirathymic)
bone marrow organs

+ Bharrant peripheral tolerance

spleen

- Eztrogenic —_—
J compounds
Lrvar

Farbidden autareactive clones




Hlavni imunotoxickeé latky

Polyaromatické uhlovodiky




PAHs / PAU

- vznik pri horeni a spalovani
- pritomné napr. v dehtu

- velmi heterogenni skupina
véetsina studii - B[a]P

- znama je karcinogenita
po metabolické aktivaci
(vznik reaktivnich epoxidd ...)

I

Benzo[K]flluoran then

Cyclopenta[cd]pyren




Bioaktivace PAHs = oxidace

BB oD

OH 7,8-diol : 7,8-oxide "

*** B-hydrox
\ (unslable
Cytorhrome P-450 \02 .
G Xor

C , Benzo(a)pyrene

7,8 dlol 9;10-epoxide " 3,6-dione
Unslable) Cylochrome P- 450

OH

polyhydroxylated 4 5-diol 4,5- oxtde 3-hydroxy
cmpds (tetrols)

FIG. 1. Melabolism scheme of BaP.




Plisobeni PAHs na imunitni systém

Nékteré efekty podobné s PCBs, PCDD/Fs
- planarni struktury (PAHs jsou méneé persistentni: degradace)

- toxicita zavisla na AhR

Rada Gcinkéi na requlace (zatim pfedmét studia
- ER, apoptoza, modulace interleukind ...

Selektivni toxicita pro makrofagy

- fagocyt: rada oxidacnich reakci pri vzplanuti
- aktivace /oxidace/ PAHs -> TOXICITA
- PAHs = redoxni cyklatory

Scheme 5.1. Formation of 6-phenoxy radical from benzo/a]pyrenc-6,12-quinone (see Chapter 3).




- UV-B jako imunotoxikant

- fotoaktivace
imunotoxikantl




UV-B
= Karcinogen
= Imunosupresant

Lokalni imunosuprese
- selektivni aktivace CD8 (Ts)
- pokles Langerhansovych bb.
: neschopnos prezentovat Ag
- inhibice hypersensitivit (ekzémy, lupenky)
- aktivace keratinocytt - produkce cytokin(

Systémova imunosuprese
- selektivni indukce Ag-specifickych

supresorovych T-b. (-> nadory)

APC blocked
by IL-10

7 Inhibition of IFN~
production by iL-10

N L-4, 1L-5, 1L-6, 11-9



Fotoaktivace alergen

Kontaktni fotoalergie
: obdoba hypersensitivit po metabolickeé aktivaci

: fotoaktivace latek - po plsobeni svétla UV

INDUCTION ELICITATION
Uy \. Photoaller,:an -

uv
: @ Photoallergen

Class I1 .4JIC e |
% Lar; trhans
Ce! Sensitized

,\_,tm T-Lymphoblast

ia Affer.nt Lymphatics

Peripheral Lymph Node Memory

T-Cell Mediator

’ 5 ~ Sensitized 1 Release
o orcat @
IL-I l : CP
l’rn!r!'erall n :
-2 Rcceplor..._ 0 Dissemination ] “Swelling
% Erythema
‘ 1§ -2 [ Vesiculation

FIG 1 \r:mnologic mechan!sm of conlacl photoallergy.
i

Helper




Kontaktni fotoalergeny

TABLE 1. Subst:-nces reported to produce
photoallergic cor: acl dermatitis in humans:
classe: and compounds

‘Anlimicrobial ag: s

3,3',4',5*TeIrar:-1lnrnsa?icylaniiide (TCSA)
3,4'.5-Tribmm-:L;alicylanﬂide (TBS)
3,4,4" -Tribror.:« carbanilide (TCC)
Hexachloropt s: e

Bithionol

a -

Fragrances

* Musk ambrell ;

: 6-Methylcoum1 in
4Nl derivalives

* Balsam of Per.;

.. Wood mixture

S !lll- .
Sunscreens

- P-Aminobenzo’. acid (PABA)
Oclyl dimethy! I ABA
. Oxybenzones

Butyl methoxy yenzoylmelhane

Sulfanilamide
Chlorpromazins
Promelhazine




Hlavni imunotoxickeé latky

Zastupci (tézkych) kovl




Olovo

Obecna toxicita = nefrotoxicita, CNS a hemopesa

Epidemiologické studie

- zvySena nachlazeni a chripky
- snizeni celkovych hladin Ig a odpovedi na tetanovy toxoid
- snizeni aktivit komplementu
(neschopnost lyzovat imunokomplexy -> poskozeni ledvin)

Mechanismy
- ucinky na B-bunky
- ZVYSENI hustow MHC II mk (B-b., MF, dendriticke b)
(Pb narusuje degradaci starych MHC II)
- efekty Pb na signalni transdukce
(CaZ2+ / cAMP / proteinkinasa C...)




' ‘ ABLE 1. Decreased host resistance (o pathogens due to lead exposure

Hos

Pathogen

Pb exposure

Pb elfact

Reference

Mouse (Svits
Websls-)

Mouse (C: 1, &)

Mouse (CB... |, ?)
L

Rat (Chailes
River, o)

Ral (Sprague-
Damey, ?)

Rat (Spreque-—
Dawley, )

Rat (c.nat 4
River, «

Rabbit (Nt v .
‘ZEaIan:.'. d)

Salmonella
typhimurium

Encephalomyo-
cardilis virus

Usleria
monocylogenes

Escherichia coli,
Strephyloenc-
cus epidermis

Endoloxin, gram-
negative spe-
cies |

Endotoxin (E. coli)

Endoloxin, (Sal-
monella en-
teriditis)

Pseudorabies
virus

Pb-nitrate, daily 30 10-fold | in LDe,

d, 100-250
g ip
Pb-acetate, 2 wk
10~-50 mM,
drinking H,0
Pb-acetate, 2 wk
0.4-10 mM,
drinking H,0
Pb-acelate, 2
mg/100 g bedy
weight fv
Pb-acetwun, 1--3
mg/1C0 7 bndy
weight 1+
Pb-acetal, £
mg/10G g body
weight iv

Pb-acelale, 0.854

mg/100 g body
weighl iv

Pb-acelate, 10 wk

2500 ppm,
drinking H,0O

for bacterial
challenge

! Incidence and
rate of lethality

1 Incidence and
rate of lethality

{ Mortality

10°-fold 1 in le-
thality to endo-
loxemia

10%-fold 1 in le-
thality to
endotoxemia

t Lethality lo en-
doloxemia

10-fold | in se-

rum neutral
aclivity

28




Arsen - ¢asty kontaminant ZP (ptida, voda, jidlo ...)
As3* i As>* - vazba s DNA (genotoxicita)
Black foot disease (Bangladées)

Imunotoxicita
- vzrlst mortality u rady infekci
a vzrust incidence nadord
- inhibice NK a Tc (CTL)
= imunotoxicita mechanimem karcinogenity!

- dalSi efekty: ovlivnéni signalovani kortikoidd

Glunoearticoid
@ hormcng

LY gmiers cill OUTSIDE CELL
INSIDE CELL
4]

o
i il L] ';:hrjq_l.'l.-.:
AT ,/ binds bo

&

“activated” recenios

Inactive - - receplod
glucocortstoid "'\.*
receplor in cel K f :
—— o e
NUCLEUS t:ll [ ™ ?‘.XI
1 |

P
= . | LR
| e Ork trpiale Arnnnic L
LTt Ty LT
) Arsanic Blocks the recaplor
Gane activation compla functioning Irom activaling genes
I'H:I'r'r'l:ﬂl:ll' i el nuchaus




Rtut’

Obecna toxicita
- akutné: poskozeni DC

- chronicky: poskozeni CNS, poskozeni ledvin (uklad. imunokomplex()

Imunotoxicita
- silna indukce B-b. - klonalni proliferace - zvyseni Ig (IgE a IgG)
- soucasne zvysené hladiny ANA-Ab, anti-lamin-Ab: AUTOIMUNITA

g

¢ Hg 20ug
& Hg 10ug
m H3j Sug
O H3 25ug
0O kg 1.25g

SERUM IgE CONC. (pg/ml)

FIG. 1. Kinelics of serum IgE corcentration in BN rets injected with various doses of HgCl,
(from 20 to 1.25 pg/100 g body ‘veight thrice weekly) cr control solution (H20).




Berilium

- profesionalni expozice (? Karcinogenita)
- pneumonie, tracheitidy + chronicka berilioza

V experimentech nejvyznamnejsi hypersensitivita
Bel T: specificky test proliferace T-b. v reakci na BeSO,

Beryllium

|
o

T-Helper Cell
1

Inflammation
(eosinophils, neutrophils)




Soli rady kovti
- profesionalni expozice , .
- po inhalaci: toxické reakce v plicich (zanéty, astma)

TABLE 3. Examples of inhaled metallic s¢* i ki'own to cause pulmonary reactions (114-116)

Melal salt

Sources of exposure

——

Injury produceA

Aluminum
Anlimony frichloride, anti-

mony penlachloride
Cadmium

Cobalt sulfate/chloride

Copper sulfate
Mahganese dioxide

Nickel carbonyl/sulfate

Chloroplalinum

Selenium _hydrochloﬁde

Titanium tetrachloride
Vanadium penloxide

Zinc oxide

Aluminum sme'ting
Sleel indus iy, nrganic cata-
lysts

~ Electroplalirs}, vaint and

peslicide i nanufacluring,
cutling flzled melals

Metal alloy ranufacture, es-

pecially tungsten carbide
calalyst

Vineyard £p ayers

Chemical, dallery manufac-
luring '

Melal alloys, eleclroplating,
welding :

Mining ana : netallurgical in-
duslries, i's a calalysl in
Ihe chenii ;al induslry, in
calalytic ¢ »nverlers

Melal induit -y, paints, glass
produclic.s

Dyes, pigm.£ nts, sky writing

Calalysl in ghepmical and pe-
troleum ingdystries

Steel, paverdent and pesli-
cide indu.itries

= ——

Potroom asthma
Pulmonary edema

Diffuse airway and lung inju-
ry; renal injury; lung
carcinogen, pulmonary fi-
brosis

Acule inhalalion can cause
pulmonary edema; chronic
exposure may cause inler-
slitial fibrosis, aslhma

Palchy pneumonilis

Parenchymal injuiy

Pulmonary edema, asthma

Asthma

Airway injury

Upper airway injury

Asthma, tracheilis, and bron-
chilis

Asthma




Hlavni imunotoxickeé latky

... dalsi skupiny chem. latek




Organicka rozpoustédia

Obecna toxicita 1 = nefrotoxicita (poskozeni ledvin)
-> vySSi riziko infekci
-> zvys. ukladani imunokomplexd: hypersensitivita

Benzen - hemopoeticka toxicita (vC. leukemii)

Tetrachlorbenzen, trans-1,2-di-Cl-ethylene, 1,2-di-Cl-ethane
- umrtnost mysi na infekci Klebsiella v DC (? efekty na epitel)

2-methoxyethanol
- vyznamny imunotoxikant (uzliny, thymus)

- suprese bunécné (Tc) odpovedi

Smesi rozpoustédel: epidemiologické studie
- vzrlst détskych leukemii
- vzrUst plicnich a ledvinovych infekci
- pokles poméru CD4/CD8




Mykotoxiny
Obecna toxicita 1 = hepatotoxicita / karcinogenita

Aflatoxin - vyzaduje aktivaci (jako PAHS)
- reaktivni latka: hypersensitivity
- efekty na bunécnou imunitu (T-b., NK ...)

Macrocyclic Trichothecenes

Trichotheceny
- efekty na BUNECNOU imunitu (T-b., pokles CD4/CD8)

Y

o "ﬂl oH

Ochratoxin A Roridin E Verrucarin J Sairaton I
- neprokazany specifické inhibice jednoho typu

- silny efekt na NK - zvysené incidence nadort

(ledviny, mocové cesty)




PESTICIDY

Sirokd skupina latek (OCPs, organofosfaty, rizné tridy herbicidd...)
- rlizné chemické vlastnosti / toxicita
- nejvyznamnéjsi imunotox: Organochloroveé pesticidy (OCPs)
- nové skupiny pesticidt: relativné bezpecnéjsi

Organochloroveé pesticidy
- velmi nebezpecné: persistence a akumulace (jako PCBs...)
- celosvetoveé zakazana vyroba
- obecna toxicita: hepatotoxicita / neurotoxicita
- anemie, vzrlst détskych nadord

Lindan - gamma-hexachlorocykliohexan
- velmi variabilni studie na imunotoxicitu
- jiné typy toxicity (karcinogenita)




PESTICIDY

Organochloroveé pesticidy

Aldrin / Dieldrin / Endrin / Chlordan / Heptachlor Aldrin

. v.ovr ci Fl
Nejvyznamnejsi efekty u MF I

- inhib. fagocytozy a produkce NO
- potvrzeno i v epidemiologickych studich

Dieldrin Endosulfan Shlelgly

Endosullfan

- fada efektl vE. epidemiologickych studii (mechanismy neobjasnény)
- nejvyznamnejsi: endokrinni zmény -> potencialni efekty imtox




PESTICIDY

Velmi Siroké oznaceni - rizné chemické vlastnosti / toxicita

1) Organochlorové pesticidy

Aldrin / Dieldrin / Endrin / Chlordan / Heptachlor

Nejvyznamnéjsi efekty u MF
- inhib. fagocytozy a produkce NO
- potvrzeno i v epidemiologickych studich

Dieldrin Endosulfan Endrin Aldrin

cr Bl
|

cl

Cl
Endosullfan




Cigaretovy kour

- vice nez 4000 latek (CO / CO2 / nikotin / PAHs, N-nitrosoaminy)
- pasivni koureni: nizsi teplota - vice PAHs (!!)
- DNA-adukty / riziko nadort / chripky

Imunotoxicita:
- hyperaktivita v plicich (MF + ROS, basofily)
- Casté chronické zanéty v DC: infekce (chripky)
- snizeni Ab v primarni odpovedi (! déti - nereaguji na vakciny)
(ALE: koureni - mensy riziko alergir)

. 2-Pentene 13. berzene

_ 2 et hyl-1,3-butadiene 14. furfural

15. Tl uene

16. 1,.2-Propanedol

17. Limonene

18. Indol e

19. 2.3,5,6-Tetram et byl phenol
20. NHicotine

9. Hl et hyl-2-Pent ene 21. B-Nic otine

10. 1,3cyclohexadene 22 2 3 -hipyridine

11. 1 4cyclohexadiene 23. 1,4-dlydrophenant hrene
12. 4-methylcyclopentene 24. Neophythadiene

2% Hexadecanoic Acid

Bk e




Plynné polutanty (O; / NOx / SOx / prach) EF&x

Zakladni a nejvyznamnejsi kontaminaty ve vzduchu
- spalovani, soucast smogu (smoke & fog)

Epidemiologie v kontaminovanych oblastech
- zvyseny vyskyt virovych onemocnéni D.C.
- infekce Casté u déti + alergie/astma

Experimentalni vysledky - lab. zvirata
- zvyS. mortality u extracelul. bakterii (Streptococus)

- inhibice alveolarnich MF: zvySeni bakterialnich infekci
- virové malo znamo (chripka - rozporuplné vysledky)

|sun| NO
hitric oxide

hydro-
carbons

HN O:E!- Ns O:E!.
hitric acid ydés | ozone

“bhotochem-
ical smog

hydrocarbons

1° air
pollutants




Azbest

inertni vigkna : kremicitany horecnate / vapenato-horecnate

Karcinogenita spojena s imunomodulaci
- usazovani vilaken v plicich: invaze MF

- snaha o odstranovani: hyperaktivita - ROS: leze
- stimulace rUstu epitelu: azbestoza

Dalsi ucCinky na I.S.
- pokles poctii inhibicnich CD8
T-bb (souvislost s nadory ?)
- stimulace B-b. (autoprotilatky)

Human Lung
Showing

By Advanced

Asbestosis




DalSi vyznamné imunotoxické latky

Promotory karcinogeneze
- forbol estery: TPA (12-O-tetradecanoylphorbol 13-acetat)
- UV, benzoyl peroxid, anthranil
- pokles poctd Langerh. b.
- stimulace CD8 (Ts)

Cyklosporin B
- produkovan pidnimi houbami
- velmi ucinny imunosupresant - inhibice T-b
- farmakologie autoimunitnich chorob (psoriaza)
- imunosuprese pri transplantaci




Imunomodulace / imunostimulace

Retinoidy

- stimulace T-b, humor. odpoveédi, prod. cytokind
- farmakologie keratinozy klze, akne, psoriazy
- prevence rakoviny klize

CHOH
Retinol
COOH
Retinoic Acid



