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DOSE BIOLOGICAL CLINICAL SIGNS AND
RECONSTRUCTION CHANGES SYMPTOMS:

personal dicentrics, nausea, vomiting,
dosimeters - micronuclel, blood cell counts,

- | N DNA repair foci, ... skin reactions...
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Table 4. Rescarch Arcas in the Ficld of Radiation Biodosimetry Based on Capability, Level of Study, and Devdopment Phase

Current Capability
Phase Assay Type Dose Range(Gy)' Level of Study Throughpur Capacity or in Development
Investigative phase Nascent Mcthodologics n/a Proof of concept n/a Basic rescarch phase
Early Development Transcriptomics 0.5-12 Murine in vive study® n/a Basic research phase
Phase Genomics 0.1-10 Human clinical study Automated high throughput In development
Protcomics 1-14 Human Accidental Exposure Automated high throughput In development
Case Smidies

EPR 1-40 Human Accidental Exposure
Case Swdies

Surge capacity

In development

laboratory surge capacity

Metbolomics 0.5-10 Human Accidental Exposure Automated high throughput Current cipability’
Case Swdies

Lymphocyte kinetics/ 1-14 Human Accidental Exposure Automated high throughput Current capabiliy”
clinial exam Case Swdics

Cytogenctics 0.1-5 FDA Approved Automated high throughput/ Current cpability/

in development”

Jose ranges are based on dose response relanonships reported in rescarch indings not on consensus operational guidelines,
“Predominant studies in this field use murtine models, though at least one study using clinical samples Tm been reported.

Metabolomics current capability is limited 10 clinical laboratory assessment of plasma citrulline,

“Lymphocyte kinetics is considered a cument capability through access of existing dlinical hboratory nerworks and available clinical suppon.
“‘Cytogenetic biodosimeury assesment is cumently available but not at high-throughput or surge capacity levels,

Note: Rankings are based on complexity of the model suudied (in viwro, murine, non-human primate, or human clinical study), their current level of technological deployment capability, and level of advancement in the

basic research.
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method of choice (IAEA): cytogenetics
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Blood culture:
+ PHA
+ Colcemid (after 45h)

Culture stop: 48h



chromosome aberrations

!

| misrepaired or non-repaired
= DNA double strand breaks

*dsb repair mechanisms:
NHEJ: non-homologous endjoining
HR: homologous recombination
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Mechanismen betrokken bij de vorming van chromosoom aberraties

(uitleg zie tekst). (gemodifieerd naar Savage, 1983)
Figuur 24
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Picture taken from IAEA Manual 2011 Cytogenetic Dosimetry:
Applications in Radiation Emergencies



Calibration curves
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Dicentrics per cell

Dose (Gy)

Application of the dicentric assay for dose estimation requires knowledge of
the radiation type during exposure. Dose estimation is then based on the
specific dose-effect relationship of the particular radiation source.
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FIG. 44. a) Automatically detected dicentric candidates are identified, which makes
evaluation easier and faster. b) False positive dicentric candidates can easily be recognized
(i.e. overlapping chromosomes, wisted chromatids or not segmentated objects) and rejected.

Picture taken from IAEA Manual 2011 Cytogenetic Dosimetry: Applications in Radiation Emergencies
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Development of an automated
MN scoring method




Development of a combined CBMN
centromere assay for automated

scoring

semi-automated analysis of centromere-positive (MN
CM+) and centromere-negative MN (MN CM-) by the
Metafer (autocapt software)
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Pictures taken from IAEA Manual 2010 :
Cytogenetic Dosimetry: Applications in Radiation Emergencies
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Pantelias & Terzoudi, Mutat Res Gen Tox EN 836 (2018) 65-71
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Biologisthe dogmetrie

Biologische dosimetrie is de detectie en de kwamatiie van een eventuele blootstelling aan ionistee
straling. Het is een belangrijke en onafhankelijiethode in de radioprotectie supplementair aarysisdhe
dosimetrie.

Als eerste screening, scoren we het aantal mictenuaarna voeren we een scoring uit van dicerhteis
chromosoomabberaties, de meest gevoelige en bétevawiologische indicator voor stralingsschade.

Meer info ivm biologische dosimetrie vindt u in 88EA manual ‘EPR-biodosimetry 2011'die men kan
downloaden via volgende link:
http://www-pub.iaea.org/MTCD/publications/PDF/EPk&osimetry%202011_web.pdf

prijs: 350 euro per test

Wat hebben wij nodig voor het uitvoerenvandeanal  yse:

- 5 ml bloed afgenomen in Lithium-heparine buizgroéne dop, zonder gel), de persoon hoeft nietteuch
te zijn

- ontvangst van het bloed op de dag van de afnardiey mogelijk voor 14 uur)

- bewaren en transport van het bloed bij kamerteatper

- op voorhand verwittigen wanneer bloedstaal zgtadémen worden

contact:

Prof. Dr. Anne Vral

Universiteit Gent

Vakgroep Structuur en Herstel van de Mens
Onderzoeksgroep Radiobiologie

UZ Campus, ingang 46

gebouw B3, & verdieping

Corneel Heymanslaan 10

9000 Gent

Belgium

tel:

09 332 51 29 (Prof. A. Vral), gsm 0472 58 57 09
09 332 51 35 (secretariaat)

09 332 51 50 (labo)

fax:

093323823

e-mail: anne.vral@ugent.be



