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HATION BETWEEN BURNOUT AT WORK AND LEUKOCYTE
ESSAGGREGATION
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EXPOSURE TO A MICROEIAL TOXIN, FUMORISIN B, INCREASES THE
PRODUCTION OF REACTIVE OXYGEN SPECIESN IN HUMAN
UROBLASTOMA CEL

Savolainan, KM, Stockmatn, M., Department of Industrial Hygiene and
Towoology, Finnish institute of Gecupational Health, Helsinkd, Finland.

wsearch examines whether burmout at work is associated with
shesivaness/apgregation {LAA}, B phanomenon known 1o be
biress,

W LAA favels among 178 workers {68 men an 111 women} of
Xintvarsity were determingd when they underwent their annual
$# chack-up. Blood pragsure and toxic chamical expasure were
wid and background date wara retrisved fom medical recards.
N bumout and sematic complaints (known to ba a general

russ) wak colactad through a self-repont questionnaire.

®al bumout andt each of its sub-compenents, amotional

ehronic fatigue and cognitive wearinass, was significantly

fith LAA levels, even after controlling for age, sex and

devel. Bumout and somatic complaints inter-correlated

t somatic complaints were not significantly associated with LAA
4 or after controlling for the above possible confounders.

t Bumout was positively associatad with LAA levels, This finding
{with the growing evidence of the nagative impact of bumout on
ith. The lack of an asscciation betwean somatic complaints and
winforces the claim that burnout and stress are two different

—

Backaround. Fungal growth often takes place in moid problem houses and may
Iead 1o expasurg ta high conce iong aof microbes, bacterla ar fungi, meny of
which produce fingi, and can also produes microbial toxins. Fungal growth
typlically takes place e.g. In work places in which moisture-induced damagas In
structures have not been repained. The typleat symptamns of exposure to indoor
air bloasrosols incuding fungal spores Inciuda fatigue and respiratory tract
disgrders such as nfectlons, imtatlon and of respiratory airways and the lungs,
and tebriis reactions. Recent observations also suggest that migroblal toxns, 2.9.
Furnonisin B4 {FB,}, produced by Fusarium moniiformae, trequently pressnt in
mald problem houses, may cause serious eHedis in the CNS of experimental
animais and man. .

Aim. The goal of the present studies was to explore the abllity of FB, Yo increnss
the: procuction of reactive oxygen spacias (ROS), and to induce cylaloxicily in
human neurcblastoma celis exposed to graded doses of the toxin for increasing
periods of tima (0-36 h),

Methods. Human SH-B8YS5Y neutcbiastoma cells were expossd to FB, at
concentrations of 0.01, 9.1, 1, 10 and 100 pM up to 38 h in 4B-well plates.
Froduction of ROS, changes of intraceliular glutathiore (G3H), and oell viabiity
ware d with 1t Wl probres, dichlarofiuorascein, monochiombimans,
and propidium lodide, respectively. The exposures ware carried out for 0, 0.5, 1,
2,3,4.5,8, 12, 24, or 36 h In {he presence or absance of diethyimalzate {DEM)
that readily depletes the levels of Intraceflular GSH thereby rendering the call
more suscaptible ta ROS-nduced oxidative stress.

Results. Exposure of the celis to FB, induced a translent and doss-dependent
increase In ROS production from 0 ta § h, both In the presence and absance of
DEM, without any effact on the levels of intracedylar GSH, or cell viablity.

Conclusions. Several studiea have shown that these cell ar resistant i
ovidative stress, and these results ame consistent with this conclusion. It is,
hawaver, tempting to speculate that the inltid increase in the ROS production
may serve 85 a trigger thet may lead to activation o redox-regulated Imnacriotion
factws such a5 AP-1 and NF«B leading to subsequant aitarations in gene
expression that may rendes tha cefls more resistant fo FBy-induced production of
ROS. Supported by the Academy ol Finland.,

PHIC LATERAL SCLEROSIS, DEMENTIA AND OTHER CENTRAL
 SYSTEM DISEASES FOLLOWING STYRENE EXPOSURE

| BRAIN MRI IN MANGANESE EXPOSED WORKERS AND HEPATOPATIC

PATIENTS
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mmine ¥ styrens exposune (an organic solvent) increases the risk of
¢ Intevml sclerosis, demantla {including Alzheimers disaaye), multiple
BN '8 and apil

P

ohort of 42,000 potentiely high lavet sty pased work ployed
forced plastics companins and 17,000 workers of 99 comparabla
with no aly i wars foll d from 1978 to the end of 1987, A
200 parson yauwrs wers accum ulated. Patisnts diagnossd with amyotroph-
prosis (n=23), dementia (n=362), multiple aclernais (n=108 ), Parkinson's
86), and apilensy (n=755) wera identifiad in a national hospital discharge
# registty cantaing informatian on discharge diagnoses and dete of
on for all hospitsizations in Darmark during the follow-up pariod.
ssassment wiaa basad on production dala obtainad for each company,
sasurements of styrena (avels jn the work piaces, end length of
3

tes were estimatad from the hoapitalization data and rute ratios were
y internal comparisons in tha cohor using Poisson regrassion modes,

more than deublad (but statistically insignificant} risk of amyotrophic
sis was observed in tha exposed workers (RR 2.6, 95% Ci 0.9-9.0)The

pd Dy increasing estimated siyrane sxpusure level No indications of
~cumence of dementia (RR 0.9, 55%C! 0.8-1.2 ), muliiple scierosis {RR
3.7-1.8), Parkinsan's cisesss (RR 0.7, 95%C1 0.4-1.1) or wpilepsy {RR
0.8-1 1) ware obsarved in iha styrens exposed workelrs,

. This study suggests that styrgne axposure may increase tha risk of
{aterat sclerosis, Tha finding is in &ccordance with earlier reparts relating
{0 organic solvent axpasure. Howevar, ric support was provided for an
satwean haspitalization dus to other degenerativa disorders of the ceniral
temn and ccoupationad styrene axposure.

Backgrouhd: Manganese is a metal with paramagnetic praperties that are
useful for the magnetic resonance tmage (MR} study of the deposition and
accumulation in the brain. Brain MRI can show a T1-hyperintensity in globus
pallidus amonyg intoxicated workers following abnormal high exposure to
manganese. The same image can be found in hepatopatic patients suffering
from hepatic encephalopathy, due to a lack of manganese excretion through
the biliaric tract, and in subject with parenteral nutrition containing excessive
amount of manganese in the paranteral solution

Alm: To verify the presence of hyperintensity images in asymptomatic workers
exposed to “low” airbome manganese concentrations and in hepalopatic
patients with ne signs of encephalopathy, Bnd to assess the relationship
between manganese exposure dose and MRI intensity.

Method: & group of 7 male workers exposed to manganese in a ferra-alloy
industry, 7 hepatopalic patients and a group of age matched control subjects
were examined with brain MRI and blood manganese dosage. An attempt to
assess the relationship between the exposure dose and the MRI hyparintens ity
was done by calculating the “pallidal index”, which is defined as the ratio of
globus palidus to subcorbeal frontal white-matter signal intensity in sagittal T,-
weighted MRI planes multipied by 10D. This index can be considered as a
“semi-quantidatwe” estmate of the amount of manganese accumulated in the
brain

Results: MRI hyperiniensily was evident among the manganese workers and
the hepatopalic patients, with identical pattern of bilataral and symmedtric
images, delimited within the globus pailidus and the pliuitary gland. A significan
carrelation was cbserved belween blood manganese and pallidal index

Canclusion: Regardless the underlying mechanism, a condition of manganess
overload can determine a selective accumulation of this metal in the globus
pallicus, where it can be visualized at the MRI. Thia situation can offer a
valuable basis for the study of dose-sffect relationship, in order to identify safe
exposure levels

477



