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Litigation case

The Dow Chemical Company in the
USA was sued by the widow of a
deceased employee for failure to
Include the employee in a cytogenetic
testing program which might have
detected his development of
leukemia from exposure in the work-
place to benzene at an early stage.



A genetic test for susceptibility, or an
Intermediate marker?

Can cytogenetic markers predict the
onset of leukemia accurately?

Can screening improves prognosis?



Genetic Epidemiology in OEH

Prediction of individual susceptibility
by genetic polymorphisms
Estimation of internal exposure or

early biological effects by molecular
biomarkers of specific exposures
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d fibrotic lung diseases

Coal wor k|d@MFS-808) Wang et al. (2005);
.. Zhai et al. (1998)

pneumoconiosis

Silicosis TNF (-238); IL-1RA Corbett et al. (2002);

(+2018) HLA-Bw54

Honda et al. (1993);

Yucesoy et al. (2001a,
2001b)

Far mer 0S
disease

ITNF(-808); CD14 (-159,
1619)

LeVan (2005); Schaaf
et al. (2001)

Fibrosing
alveolitis

IL-1RA (+2018): TNF (-
308)

Whyte et al. (2000)

Chronic beryllium
disease

TNF (-308); TGF1
(codon 25); ACE (in/del)

Gaede et al. (2005);
Maier et al. (1999,
2001)




EXPENSESE DUE TO WORK-RELATED
DISEASES AND INJURIES

WHO STATISTICS
Musculoskeletal diseases 40%
Heart diseases 16%
Accidents 14%
Respiratory diseases 9%
Central nervous systems 8%
Mental disorders 7%
Skin diseases 3%

Tumors 3%0



Evidence for causal relationship between
physical work factors and back diseases

Risk factor ST i

evidence
Lifting/forceful movement +++
Awkward posture A
Heavy physical work Br
‘Whole body vibration SN
Static work posture ~ +0

NIOSH, 1997



Intervertebrate disc diseases

Gene Pathology References




Death attributed to work

WHO estimation

Cancer

Circulatory disease
Communicable diseases
Accidents and violence
Respiratory diseases
Digestive diseases
Mental diseases

32%
23%
17%
13%
3%
1%
1%



Genetic susceptibility may contribute to the

various stages of disease development

Repair
j
——— Absorbed Internal Bfflfzgiicily _| Genomic|: Preclinical|
P f dose ‘, dose f deii f damage || f disease f
s J | T |

Genetic susceptibility




Environmentally responsive genes

Genetic pathways that have evolved
for minimizing adverse effects of
environmental insults

Genes expressed in these pathways
exhibit heritable variability that may
be associated with altered efficiency
of the pathway.



Environmentally responsive genes

Gene :
Function Example
category
Control biotransformation (including CYP1A1l,
Metabolism activation and detoxification) of GST-M1/T1,
endogenous and exogenous agents NAT?2
DNA repair Repairs DNA damage caused by various | ERCC2/
endogenous and exogenous agents XPD
Cell cycle and | Regulate cell proliferation, growth and CDK-2 (cell
cell division differentiation cycle)
Enable cellular communication by
Cell signaling | converting one kind of signal or stimulus | STAT1
into another
Major histo- : : "
compatibility: Cell-mediated immunity; transplanted HLA-DP1

class Il

tissue rejection; beryllium sensitization




Genes related to|Metabolizing
En zymes Essential steps in making

xenobiotics more polar and
thus excreted from urine

¥ Phase I. CYP450 family, FAD-containing
mono-oxygenase, peroxidase, epoxy
dehydrolase, esterases, amidases
(sometimes activation of toxicity)

v, Phase Il: glucuronyl transferases,
sulfotransferase, methyltransferases, N-
acetyltransferases (NAT), glutathione S-
transherases (GST) (mainly detoxification)



NAT2 slow acetylators exposed to arylamine
are at high risk of developing bladder cancer



