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Alzheimer: is er een mogelijk verband?
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Oécupational exposure to extremely low
frequency electric and magnetic fields and
Alzheimer disease: a meta-analysis
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Background Anong potential envitommental ook lacton for Aldheimer disease
1AD), cxoupatsonal exposires have reccived some attention, incud-
g extremely low froquency clectromagnetic fickds (ELF-EMF)
Aspstemiatie review and meta-asalysis of published epideminlogical
stiddies on thn subject was carried ot

Methods The search was concluded in April 2006, Dibliographic databascs
vonsulied  included  PubMed, DMBASE, Cochoane  Library sl
NIOSHTICE. Pooked estimates were obitalned tsing random-<flects
meta-analysis. Sources of heterogeneity  between  shisdies  were
explored, as way publication bias

Results Faurteen different  stucdies  (ndne case<ontrol  and  Oyve  cobuat
studies) accomplisbed inclusion criteria, All these stuadies Tollowed
stindarcdized ariteria for AD diagnonls amd most of them obtained
guantitative estimates ol exposure. Poolexd estimates suggest an
increased tak of AD from casecanirod stidies (OR g 2 03; 95%,
C1L38=300) and from cohort stislies (KRR, 162 95% Cl
L16=2.27), with modecate o high statistical beterogeacily in both
Cases (respectively, 12 = 58% and P = 54%), Colwort studies shoived
consistently increased sisks e exposed men (RR o 2.05; 95% CI
151280, I = 0%). Evidence of dose—tesponse relationship was not
puescnl. Test for publicason  biay  suggests  soall study  effects,
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In 2006 the worldwide prevalence of Alzbelmer's
discase was estimared to be 26,6 miltion: and by 2050,
Alzhelmer's discase prevalence is expected o qua-
druple because of the increasing life expectancy in
many countrics.! Although the years of life lost per
Alzheimer's  disease case are relatively small the
discase causes considerable  distress  for  afflicted
familics. Morcover, Alzheimer’s  discase  patients
need substantial care resulting in substandal costs
for the health care system.

Lite I1s known about the causes of Alzheimer’s
dlscase. Several genetic mutations have been identi-
fied to be associated with carly-onset as well as late-
onset disease? In addition. environmental factors are
assumed to play an important roke, particularly for the
development of latc-onset Alzheimer’s disease.’ Many
environmental, occupational or lifestyle nisk factors

assessing  long-termt  exposure 1o ELF-MF in our
everyday environment Is complex. There are sevetal
occupations where ELF-MF cxposure is well chuas-
acterized and considerably higher than in the every-
day environment. It is thus not surpeising thar all
studies on ELF-MF exposure and Alzhelmer's disease
have focused on occupational exposure and no study
has been performed in the general population so far
All epidemiological studies included in the mcla-
analysis of Garcda & al. collected exposure data
retrospectively. Collecting retrospective exposure data
from  Alzhcimer's discase patients is  particularly
problematic if one has to rely on recollection only,
being unable to retrieve the information from routine
data sources, such as census data or occupation
records. In seven of the 14 reviewed epidemiological
studies exposure information bad to be obtalned by
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Can cytogenetics explain the possible
association between exposure to extreme
low-frequency magnetic fields and
Alzheimer’s disease?

Annemarie Maes and Luc Verschaeve*

ABSTRACT: iy, & ber of epid logical studies have suggested that occupational as well as residential exposurs
o low-fr gneth Ml(MEM)MhaMWMMIM Yhhhnolm
mudmunmnolmmm“' ical mechanisms to explain this Alzheimer's dis Is ch;

by a number of events that have, at least pa . & genetic origin. In p of ¢h 17 and 21 seweny
1o be involved, MELmFshanwmw"M*whntm.nnmmlnm’dcm&
lmmulhalnﬂuulhuMmyml&xu&eﬁcbdmﬂs&ﬂanimtuhdmmmﬂnmwmmm
#rw also some indications that ELF-EMFs may induce aneuploidy. This opens some perspectives for | gating the alleged
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electromagnetic fwdds and Althaimer’s disease, Copyright © 2011 John Wiley & Soms, Ltd.
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Fifty Hertz electromagnetic field exposure stimulates secretion
of B-amyloid peptide in cultured human neuroglioma
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Melatonin Secretion Rhythm Disorders in Patients with
Senile Dementia of Alzheimer’s Type with Disturbed

Sleep-Waking

Kazuo Mishima, Tozawa Tozawa, Kohtoku Satoh, Yasuhiro Matsumoto,

Yasuo Hishikawa, and Masako Okawa
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Health effects of extremely low-frequency
magnetic fields: reconsidering the melatonin
hypothesis in the light of current data on
magnetoreception

Jacques Vanderstraeten,”* Luc Verschaeve,”* Hynek Burda,**
Catherine Bouland” and Christophe de Brouwer”

ABSTRACT! The so-called ‘Mal, d nocturnal production of melatonin (MLY) mlgﬁl
wﬂnhmummumxmwmnhnhmbmmmndw-mm v-L q y [ELF)

(MF| of weak intensity, Although the risk of ELF MF upon breast cancer was later di d were

of partial inhibition of MLY secretion IumMW(»lemwwkw MF, sanc-:ou however, mu
topic has not been experimentally studied any more. In the mmmdy we propose to go back to the MLT hypothesis and
spply it to childhood leukemia, for which an increased risk has been o with to ELF MF,
Contrary to the original hypothesls, however, we do not consider decreased MLY lewsls, but dlmm of clrcadian
Mythmicity per s¢ &5 the sifector mechanism. Indeed, the role of the circadian timing sy in the d of
childhood leukemia has been well established. Motivation iwgalng back to the MLT momm comes hom recent diata that
by ELF MF in and with
evidence for an Inm-nu on :Iraudhn mythmkny fmm Osmpdon of nonabo(k umory ulmw of verious natures. We thus
suggest further study on circadian rhyth y ifp ble) under long term exposure to weak ELF MF,
cmmcmnbmmamm

Keywords: power frequency; magnetosersony disruption; crcadian biorhythms: roctumal Blechythims childhood leukemia
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Cooperatief effect van ELF-
magnetische velden met
gekende
mutagenen/carcinogenen
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ELF-fields (100 pT — 500 pT)  Alléén: geen effect

gecombineerde blootstelling: idem

100 uT alone (-59), Genox

Signal/Noise Ratio

50 100 150 200

Time (min)

100 pT alone - S9, Cytox

Signal/Noise Ratio
I

250 0 50 100 150 200 250

Time (min)



//upload.wikimedia.org/wikipedia/commons/e/eb/Schema_Principle_Vitotox.png

ANOQD Genoe 59, ELFMFagosed/ELF MFaos
eposed

1 —
15 +
D s e =
1 -] P
[ 1)
o — e
13 100 wo 0
Vi (g

L — e
os |
o | - = dppn
o = o 0 o

ANOO Cyton - 59, ELFMP cxposed/ELF AP a0n
epased

; A [ — »
R e
%GS | Rttt 1o 1 L
Ll
0 we  we e b oo
Tienw jrin)

<
——
s - Mg
0 — e
* 1o 0 =
Tiwa jwin)

Resorcinol, Optow 59, ELF-MEcrposed/ELF-MF-

Nom aeposed
3 ) -
[T J— i s —a
1 — Y e e L e—————— e
& r ki iu -l
3 3
) 10e o Ay — gk 0 100 0 O ——uaivi
Thrw (rwnd Tiow ek
Genox -50, [LF-IAF- 49, L7 o
M -son exposed WM on eaposed
'
2 | 1
3 — i s | —_ta
| —————— | ————
§ o | ——si20egnd ,; { e L
"n - —| 2
o o 00 a0 =110 » W R N
osa baks Tiwe (el

Verschaeve L., Anthonissen R.,
Gevaert L., Maes A. (2011)
Genotoxicity investigation of

ELF-magnetic fields in
Salmonella typhimurium with the

sensitive SOS-based VITOTOX
test.
Bioelectromagnetics 32:580-

584. I

Verheyen G., Pauwels G.,
Verschaeve L., Schoeters G.
(2003)
The effect of co-exposure of 50
magqetic fields and an
% an human
, determined by the
cytokinesis-block micronucleus
assay.
Bioelectromagnetics, 24, 160-
164.
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Indirecte genetische effecten:
effecten op de celdeling,
gen amplificatie, trisomie,
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Maes A., Anthonissen R., Verschaeve
L. (2012)

Testing chemicals with the cytokinesis-
block micronucleus cytome assay.
Folia Biol., 58, 215-220.

o W
ELF-blootstellingen Wiv

Cytochalasin B

‘e
S e

Oh 24h 48h

-48u continue blootstelling
-24u gevolgd door 24h herstel
-Laatste 24u

C3A cellen (humane lever kanker cellen)
SH-SY5Y cells (humane neuroblastoma cellen)
IMR-32 cells (humane neuroblastoma cellen)
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Cytome assay - C3A cells: 24h 'on'/24h 'off'

Difference compared to controls/1000
cells

Cytome assay - C3A cells: 48h exposure

Difference compared to controls/1000
cells
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pN = cellen met micronuclei; NPB = cellen met nucleoplasmatische

bruggen; NB = cellen met nucleaire ‘buds’
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Difference compared to controls/1000

cells

Cytome assay - C3A cells: 24h 'off'/24h 'on’
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SH-SY5Y: 24h ‘on’/24h ‘off’ ISP
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Niet-monotonische dosis-respons !
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Nucleare delingsindex en apoptose in vergelijking met controles




Voorlopig besluit m wﬁp

v Geen duidelijke aanwijzingen voor een coOperatief effect
van ELF-magnetische velden met chemische mutagenen
((Vitotox test)

vInductie van i.h.b. (grote) micronuclei en ‘buds’ die wijzen
op een onrechtstreeks effect (op celdeling en genamplificatie)
v'Geen duidelijk effect op celproliferatie (delingsindex) en
apoptose (geprogrammeerde celdood)

v'Geen celspecifieke respons (?)

*Deze resultaten wijzen op enkele gelijkenissen met de
ziekte van Alzheimer maar bewijzen op dit ogenblik in
geen geval de werkhypothese!
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Residential Distance to High-voltage Powar Lines and Risk of Neurodegenentive
Diseases: a Danish Population-based Case-Control Study
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