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Genotoksikologija

Interdisciplinarna naucna oblast koja se bavi
proucavanjem Stetnih djelovanja raznih agenasa na
nasljedni materija/izazivanje nasl.promene/som. | germ.
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Alkaloidi-pirolizidinski
alkaloidi Siroko
rasprostranjeni u
prirodi
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Genotoksikologija

Mehanizmi nastajanja genetskih ostecenja

Procena rizika po zdravlje ljudi

the degree of
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given factor

sensitivity
® o its toxic
effects
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determined
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individuals
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Genotoksicne testove

Procjena genotoksicnih

Testovi za procjenu karcinogenog i uc¢inaka provodi se na
mutagenog potencijala odredene ljudskim limfocitima

tvari temelje se na spoznajama da primjenom razli¢itih

je DNA ciljna molekula za sve genetickih markera koji
mutagene omogucuju detekciju ranih

bioloskih u¢inaka
strukturne aberacije kromosoma,
izmjene SeStrinSkih kromatida indukciju mikronukleusa’

comet test
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Komet test ili mikroelektroforeza

celije se uklapaju u mikrogel Ona se zatim denaturira u
agaroze alkalnomili neutralnom puferui
podvrgava elektroforezi

Pomocu otopine visoke

koncentracije etilen-diamin- mali odsjecci (fragmenti) DNA
tetraoctene kiseline (EDTA) i nastali jedno-ili dvolananim
detergenta liziraju se citoplazma lomovima putuju kroz pore gela
i membranske strukture u celije prema anodi, dok glavnina DNA
te se oslobada ukupna DNA zbog velike molekularne mase

nema tu sposobnost
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Gene Promoter  Protein Gene ¢ Kradi fragmenti brze putuju kroz

\ / | . gel, pa zbog razlike u njihovoj
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razdvajanja prema velicini
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Image analiza

DNA i obrasci putovanja njenih fragmenata nakon bojanja
fluorescencijskom bojom pod mikroskopom su vidljivi kao “kometi”.

Mjeri se najmanje 50 kometa na kojima se utvrduju tri osnovna
parametra: duzina repa kometa, intenzitet repa i repni moment

Duzina repa kometa predstavlja najvecu udaljenost na koju su
otputovali najkraci odlomljeni fragmenti DNA

Comet Assay
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Mikronukleusi su samostalne kromatinske strukture
koje su potpuno odvojene od nukleusa

Nastaju kondenzacijom acentri¢nih kromosomskih
fragmenata ili Citavih kromosoma zaostalih u anafazi
koji se nisu ugradili u jezgre stanica kceri

Promjer MN obicno je izmedu 1/16 do 1/3 promjera
glavnih nukleusa

Prisutnost MN smatra se kvantitativnim
pokazateljem postojanja strukturnih i/ili numerickih
aberacija kromosoma koje su u ciljnim celijama
nastale pod utjecajem razlicitih genotoksicnih
agensa u uvjetimain vitro ifili in vivo.
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Presenter
Presentation Notes
Micronuclei (MN) are generated as a result of exposure of the body to clastogenic agents, especially the ionizing radiation. Micronuclei are independent chromatin structures that are completely separated from the core. They are created as a result of condensation of acentric chromosome fragments or whole chromosomes that are late in anaphase. Average size of micronuclei may vary from 1/3 or 1/16 of the cell size. The emergence of micronucleus is important quantitative biomarker which proves the existence of structural chromosomal aberrations in chromosomes which are the result of different genotoxic agents in vitro or in vivo conditions.
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e Posle 72-satnome uzgoju limfocita u hranjivom mediju
e Limfociti se u uvjetima in vitro na diobu poticu pomocu fitohemaglutinina
e Zavrijeme rasta u kulturi, limfociti prolaze kroz sve faze stani¢nog ciklusa, medutim,
da bi se moglo otkriti mikronukleuse potrebno je sprijeciti diobu citoplazme prije

negoli se roditeljska stanica podijeli u dvije stanice kéeri- dodavanjem inhibitora
citokineze, citohalazina B u 44.-tom satu kultiviranja
* Poisteku 72. sata kultiviranja pristupa se izradi mikroskopskih preparata
primjenom hipotonicne otopine KCl odvajaju se i liziraju eritrociti, a talog u kojem su
limfociti, prociscava se kroz nekoliko uzastopnih centrifuguranja i fiksiranja



Presenter
Presentation Notes
Venous blood sample (3 ml) was collected in heparinized tubes. Blood culture protocol was done according to Fenech (2007). 0.5-ml of blood sample was added to the culture tubes containing 4.5 ml of RPMI 1640 media (enriched with 20% fetal bovine serum, L-glutamine and 0.2 ml of phytohemagglutinin 1 % and each supplemented with 100 units/mL penicillin and 100 µg/mL streptomycin. The tubes was incubated 44h at 37 °C. Cytochalasin B was added to each culture to block cell cytokinesis and cultures were reincubated at 37 °C for further 28 h. 



Cilj ovog istrazivanja bio je utvrditi normalne i
granicne vrijednosti MN-testa na limfocitima

20
L oba
zdravstevnih | Kontrolna grupa
radnika pod zdravih ljudi

Anketni list obuhvaca osnovne anamnesticke podatke, podatke o
zanimanjima i zivotnim navikama, navici pusenja, konzumiranju
alkohola i eventualnoj medicinskoj izlozenosti ispitanika

Exposed group Control group




5 ml venske krvi iz kubitalne vene

Mutagen :
aneugen o clastogen

kulture uzgajane u uvjetima in vitro tijekom
72 sata

Fluorescence
staining

U 44. satu dodan je citohalazin B (Sigma) u
koncentraciji od 6 ug mL-1 (17, 18)

Limfociti su rasli na 37 °C u vlaznoj atmosferi ,

s 5% CO2 (Heraeus Hera Cell 240 inkubator) ¥ cytochalasmBl
u mediju RPMI 1640 (Gibco), uz dodatak 1%
fitohemaglutinina (Apogent), 20 % telecega

fetalnog seruma " FISH probing with

pancentromenc
antibiotika penicilina 100 IlU mL-1i probe

streptomicina 100 ug mL-1

Nakon zavrsetka kultiviranja, pristupilo se
izradi mikroskopskih preparata u skladu sa
standardnim protokolom Chromosome breakage  Chromosome loss

M centromere - MN centromere +



© susSe se na zraku- boje * Analizira se 1000 binuklearnih
citoloskom bojom Giemsa limfocita u kojima se utvrduje
ukupni broj MN

* pregledavaju pod svjetlosnim
mikroskopom (povecanje * utvrduje ukupni broj stanica s
1000X) MN i raspodjela MN u stanicama




1,000 BN cells were evaluated

MNi are defined as small, round nuclei clearly separated from the main cell nucleus
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Presentation Notes
The aim of this study was to evaluate the genotoxicity of ionizing radiation on medical personnel using the micronucleus assay and to determine the human health risk. Also, the Cytokinesis-Blocked Micronucleus (CBMN) assay provides an analysis for the other abnormal nuclear shapes (ANS), like micronuclei (MNi), nucleoplasmic bridges (NPBs) and nuclear buds (NBUDs).
 



EXPOSED GROUP CONTROL GROUP

D SAMPLE

1. M/F AGE PROFES.EXPOS S/NS MN M/F AGE S/NS MN
— M 60 32 S 16 M 21 NS 5
M 51 24 S 12 M 19 NS 0
— M 50 15 NS 5 M 27 S 4
F 59 35 S 18 - M 18 NS 1
m F 45 15 S 21 M 33 S 8
M 48 27 S 9 M 20 NS 2
m M 46 18 NS 14 M 25 NS 3
m M 45 17 NS 8 M 25 NS 2
m F 57 33 S 19- M 21 S o
m M 45 16 NS 8 M 21 NS 2
m F 55 31 S 17 F 31 NS 2
F 45 23 NS 21 F 28 NS 4
T v 45 26 S 8 F 28 NS 5
m F 60 35 S 18 F 28 S 3
m M 58 24 S 16 F 32 S 1
M 46 16 S 19 F 18 NS 41«
“ M 52 24 NS 1 F 20 NS 6
I s 2s NS 6 P o» s o b
“ M 59 32 S 23 - F 24 NS 6
n F 60 30 S 19 F 40 S 13‘
200 4P 0 4

Average

STDV (s) 5,51 3,52
V (%) 38,07 78,15
1,230 0,786

~
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Presentation Notes
The very important factors which explain the evidence of MN in the lymphocytes are the years of the exposure and the age of the subjects, especially in the exposed group. The samples with long time of exposure on ionizing radiation have much more MNi than the other samples.  The results confirme than in the exposed group, 12 individual samples (60 %) showed an increase in the MN frequency while in the control group. In both analyzed samples of women in the exposed and the control group, age represents serious factor for the MNi values



Rezultati

zene u prosjeku imaju vise MN od muskaraca

Pozitivha korelacija izmedu ucestalosti MN i
zivotne dobi kako | profesionalan ekspozicija
jonizirajucih zracenja

uoceno da dijabetes, sindrom policisticnih
jajnika pojedine vrste lijekova mogu utjecati na
porast broja MN

Stetan utjecaj navike pusenja i porast broja MN
u pusaca



NPB NBUDs

nukleoplazmatski mostovi koji su procjenu ucestalosti nuklearnih
pokazatelj postojanja bicentricnih pupova, koji su indirektni
kromosoma u celije koji se tijekom pokazatelj amplifikacije pojedinih
diobe nisu mogli raspodijeliti u celije gena
kéeri
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MN-assey

MN-test se moze primejeniti kod ispitanika koji su
profesinalno izlozene razlicitih genotoksicnih agenasa

MN-test koristan i u otkrivanju nestabilnosti genoma
koja se dovodi u vezu s povecdanim rizikom od pojave
karcinom~
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Presentation Notes
the need or the importance of the chromosomal mutagenic effect, which we can analyze cytologically with  genotoxic tests.



Image Analysis Software Tools for Microscopy
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Software Module for Multi-color Fluorescence 3D Digital Microscope PRO-3D 2.0
Imaging for QuickPHOTO




Quantitative analysis on dendritic spine morphology
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Neuronstudio — Automatic Neuron Tracing Super-Tool
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Tile multiple confocal microscopy image stacks into
a single 3D image dataset
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Volume Integration and Alignment System (VIAS) —
Image Stack Alignment Software
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