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The risk of MS for subjects exposed to cigarette
smoke was insignificant when compared to the
control group, with a Mantel-Haenszel rate ratio of 1.6

(95% CI: 0.8-3.4).

Researchers reported a 60% greater incidence rate
of MS among current smokers compared with never
smokers. The incidence of MS increased w/
cumulative exposure to smoking. The odds ratio for
ever smokers to never smokers is 1.6

The odds ratio for ever smokers compared with
never smokers is 1.3. The incidence ratio of
secondary progression of MS was 3.6 for MS
subjects compared with non-MS subjects.

There was no correlation between smoking and
frequency of multiple sclerosis in either men or
women. The Mantel-Haenszel rate-ratios were .8
(95% Cl.2-2.4) and 1.4 (95% CI.7-2.7), respectively.
The rate ratio of smokers among never-smokers was

1.81.

There was an observed correlation between amount
of cigarettes smoked and risk of MS.

Cigarette smoking was associated with risk of MS,
with risk increasing with number of cigarettes
smoked and duration of smoking in years.
Consumption of coffee and hard liquor were also
associated with MS, although not independently from
the smoking association.

Cigarette smoke significantly increases the risk for C.
pneumoniae, a pathogen associated with an
increased risk for developing MS

Serum thiocyanate correlated strongly and
approximately equally with the number of
cigarettes/kg of ideal body weight (r=0.748).

For smokers who abstained from smoking for >2
hours and then smoked, cyanide concentrations
peaked around 4 mins, but rapidly decreased. Also,
the cyanide concentration in the blood of smokers
was much higher than that of nonsmokers.

There was a positive correlation between tobacco
consumption, plasma thiocyanate concentration and
urinary thiocyanate excretion.

There was evidence of myelin degeneration in the
spinal cord of rats fed cyanide and thiocyanate.
Cyanide causes experimental demyelination of white

matter of rat brains

Nicotine has immunosuppressive effects and inihibits
the stimulation of lymphocytes.
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local cerebral blood flow
measurement in rats

Nicotine increased the amount of microvascular
blood flow in three areas of the brain.

Researchers found a positive correlation between
cotinine (a metabolite of nicotine) and plasm NOx
levels. Also, the plasma NOx levels in cigarette
smokers was significantly higher than in nonsmokers.

blood analysis of cotinine

and NOx activity 3213 USA

The administration of nicotine resulted in an overflow
of NO in the rat hippocampal brain slice. Injecting
the rats with NOS inhibitor prior to removal of the
brain resulted in decreased production of NO.

analysis of rat brain slices
when administered w/ - -
nicotine

Adding more NOS inhibitor significantly decreased . .
. ; ) ~ . analysis of rat tail tremor
the severity of the tail tremor, suggesting that nicotine o - -
) . after nicotine injection
induces NO production.
analyisis of NOS extracted

Nicotine stimulated eNOS and nNOS activity. from adult male mongrel - -

dogs
This article discusses endogenously produced NO
and the overproduction of NO by iNOS. Possible
roles of NO with regard to MS include
« the damaging effects of peroxynitrite (a derivative of review a :

NO) on oligodendrocytes
« decompaction of myelin due to exposure to NO
« elevated glutamate release and uptake due to
effects of NO, resulting in damage to
Brain tissue of MS patients had a increased
concentration of monocytes expressing iNOS. EAE . .

: - - ; Brain tissue analysis of post-
was virtually prevented with high levels of uric acid, mortem MS subjects - USA
and severity of EAE decreased significantly with
other iNOS inhibitors or NO scavengers.
The mean plasma NO concentration for heavy
smokers was much lower than that of nonsmokers.
The results were reversible after smoking was
ceased.

219 current
smokers/93 former Japan
smokers

blood analyis of NO
concentrations

Small quantities of NO caused axonal degeneration in vivo study of rat dorsal
when coupled with an electrical pulse. roots

Cigarette smoking significantly increased the level of
plasma nitric oxide. There was a positive correlation
between duration of smoking and plasma NO levels.

1255 smokers/524
non smokers

blood analysis of cigarette .

. China
and non-cigarette smokers
TGP stimulated the production of human peripheral
blood T cells and the differentiation of B cells. This
overstimulation of the immune system may contribute
to the onset of MS.

analysis of human cell culture - -

There was no significant correlation between either
duration or exposure of dental fillings and the risk of

MS. Those with >15 fillings had an odds ratio of 2.57 case-control study 143/128 Montreal, Canada
(95% Cl: 0.78-8.54) compared to those with no

fillings.

There was a positive correlation between dental

amalgams and MS, with a hazard ratio of 1.24 (95% retrospective cohort study 7/20000 New Zealand

Cl: 0.99-1.53)
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There was a positive association between number of
dental fillings and risk of MS, but this was not

statistically significant.

A geographical comparison of incidence of MS and
dental caries supports the hypothesis that dental
amalgams may be a risk factor for MS. Positive
correlations of r=0.97 and r=0.55 were reported in
Australia and the USA, respectively.

In several clusters of multiple sclerosis, the
researcher identified mercury exposure as a common

link between the cases.

Researchers found a 21% increased risk of MS for
subjects who had dental caries (odds ratio=1.213),
and risk increases with number of caries. However,
there was no association found between MS and the
number of mecury fillings.

Researchers found no significant difference between
brain mercury levels of MS subjects and controls.
There was a significantly lower amount of lipid-
soluble mercury in MS subjects. This evidence does
not support the hypothesis that mercury is a risk

factor for MS.

Researchers review past studies on the mercurial
toxicity of dental amalgams. They concluded that
there is insufficient evidence to implicate dental
amalgams as a source of mercury poisoning.
Removal of dental amalgams in MS subjects resulted
in a change of photolabeling characteristics of the
CSF fluid. No conclusions on how the changes

occurred were made.

The T lymphocyte levels of patients with dental
amalgams and those without were not significantly

different.

After a review of data available on dental amalgams
and the risk of MS, researchers concluded that there
was not enough evidence to require the removal of
dental amalgams because of health concerns.

6 MS subjects who had dental amalgams removed
displayed long term health improvement, both
subjectively and objectively.

MS subjects who had dental amalgams removed
reported improvement in mental health in a self-
administered survey when compared to MS subjects
who still had dental amalgams in place.

MS subjects who had dental amalgams removed had
significantly lower hair mercury levels and
significantly higher immune factors (IgGand T
lymphocytes) and red blood cell counts compared
with MS subjects with amalgams.

Rats administered methyl mercuric chloride showed
blood-brain barrier dysfunction.

Mercury levels were lower in blood samples from MS

cases than controls

Mercury levels in serum were equivalent in MS cases

compared with controls
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Areas of high multiple sclerosis incidents correlated
with high lead content of the soil and water in areas

of Britain.
A cluster ot MIS subjects In Key West, Florida may

have been caused by mercury and lead
contamination, stemming from a city dump. Paper
also reviewed several other cluster studies that may
he a reailt nf merenirv/lead nnicnnina

The lead content of soils in Henribourg, an area with
an unusually high number of MS cases, was higher
than control areas.

The soil content in two areas of Northern Ireland with
high incidences of multiple sclerosis revealed a
higher lead to copper ratio than normal.

A comparison of lead levels in the drinking water of
areas with high incidences of multiple sclerosis in
Northern Scotland showed no significant differences
from control areas.

Lead concentration in soil of different geographical
regions is correlated to the risk of multiple sclerosis.

Lead implanted in the brains of rats did not cause
significant necrosis.

Lead caused blood-brain barrier damage as well as
other neurological problems in suckling rats. The
brain damage was much more pronounced in the
younger rats than had been previously shown in adult
rats.

There was no significant difference between urinary
excretions of 15 metals (including lead, tin, nickel,
silver, copper, ironm molybdenum and zinc) of MS
subjects and controls.

Lead poisoning in primates caused demyelination in
the white matter of their brains.

Lead may enhance the immunogenicity of MBP and
GFAP, two neural proteins, providing evidence that
lead may be involved in immunologically mediated
neurological diseases.

Results displayed no correlation between lead
poisoning and the risk of MS. Researchers analyzed
urine, bone, and blood content.

Lead levels were lower in blood samples from MS
cases than controls

Lead levels in serum were equivalent in MS cases
compared with controls

The risk of MS in workers in the shoe and leather
industry was 4.87 times greater than the risk for the
general population living in Florence.

The odds ratio of risk of MS in workers exposed to
organic solvents was 4 (95% Cl 1.48-11.11) when
compared to those unexposed.

There was a 2.3 (90% Cl 1.1-4.9) Mantel-Haenszel
rate ratio of MS subjects with solvent exposure as
compared with unexposed subjects.
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Researchers found a significant increased risk of
multiple sclerosis for nurse anaesthetists (SIR=2.9,
95% Cl: 1.3-5.3), who are exposed to volatile
anaesthetics, which chemically resemble organic

solvents.

There was a significant correlation between organic
solvents and multiple sclerosis, with an odds ratio of

3.1 (95% Cl: 2.0-4.8).

A study on the incidence of multiple sclerosis in
western Norway did not support the hypothesis that
organic solvents cause MS. The odds ratio found

was 1.55 (95% CI: 0.83-2.90)

There was no association between MS and exposure
to various chemicals, radiation or potentially toxic
gases. No odds ratios were available

6 subjects had been exposed to solvents and 1 had
been exposed to lead. Two monozygotic twins had
MS while 5 were healthy co-twins. The authors
concluded that this study does not support the
association of organic solvent exposure to the

development of MS.

Researchers correlating organic solvent exposure to
risk of MS found an odds ratio of 2.0 (95% Cl: 0.8-4.7

There was a 2.8 odds ratio of solvent exposure and
risk of MS for women and men combined (3.3 for

men and 1.9 for women).

The r¢ value for association of work in the chemical
industry and risk of MS was 0.4. Other regions
(Norway, Switzerland, and Sweden) showed no

correlation between the two.

The correlation between a chemical industry
occupation and the risk of multiple sclerosis was

weak (rs=0.4624, p<0.05).

The proportional mortality ratio for automobile

mechanics was 233.

The study found no correlation between solvent

exposure and the risk of MS.

There was a 2.7 odds ratio (95% Cl: 0.6-13.0)
between solvent exposure in automobile workers and

risk of MS.

The relative risk for MS for painters exposed to
organic solvents compared with workers not exposed

was 2.0.

No correlation was found between organic solvent
exposure due to occupation and the risk of MS.

Evidence strongly suggests a correlation between
occupational exposure and autoimmune disease, but
there is a lack of experimental data and linkage
between models and epidemiological studies.
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The patient suffered from MS-like syndromes,

including relapses in incoordination, lower limb

weakness, paraesthesia in the hands, and upper limb case study
ataxia due to glue sniffing. Brain scans showed

diffuse white matter changes, unlike MS patients.

MRI scans revealed increased white matter
abnormality in the brains of patients who had abused
toluene. There was a positive relationship between
intensity of abuse and level of abnormality.

MRI scan analysis

Researcher reported two subjects diagnosed with

MS who had well documented occupational exposure case study
to methanol.

There was a correlation between exposure to organic
solvents and stimulation of lymphocytes in the CNS,
as well as slight blood-brain barrier damage in
patients exposed to the solvents at the time of the
study.

cerebrospinal fluid analysis

Synthesis of 13 studies done
on the correlation between
organic solvent exposure and
MS. Performed pooled and
meta analyses on the data.

Meta-analysis displayed a 2 fold increased risk of MS
when exposed to organic solvents

Researchers searched for possible polymorphisms of
two enzyme systems that metabolize organic
solvents in multiple sclerosis subjects but no link was
found. Researchers concluded that the apparent
correlation between organic solvents and MS is not
due to genetic defects in the respective metabolism
system of the body.

Increased amounts of protein, albumin, and IgG were
found in patients diagnosed with chronic toxic
encephalopathy who were exposed to organic
solvents. This suggests that organic solvents alter
the blood-brain barrier.

Authors attribute the development of MS in the man
to have been triggered by the action of organic case study of a 45 yr old man
solvents. They hypothesize that organic solvents occupationally exposed to
impaired the impermeability of the blood-brain toluene

barrier.

MRI scans of toluene abusers showed brain atrophy

and loss of differentiation between gray and white

matter, suggesting that toluene either increases the  case study

water content of white matter or causes metabolic
changes in myelin.

Patients heavily exposed to organic solvents had
increased albumin ratio in the CSF compared to
controls, indicating that the blood-brain barrier
became more permeable to macromolecules
because of organic solvents.

genetic analysis

cerebrospinal fluid analysis

case-control study /CSF
analysis

Researchers found an odds ratio of 4.4 (95% Cl 1.6-
11.6) for radiological work, and 1.8 (95% Cl 1.2-2.6)
for X-ray examinations for MS subjects when
compared with non MS subjects

case-control study
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The Mantel-Haenszel rate ratio for MS subjects who
had x ray examinations as compared with non-MS
subjects was 2.4 (95% Cl 1.4-4.0)

Cooper hypothesized that ionizing radiation
generated free radicals within the body, which in turn
damaged myelin. He theorized that this could be the
initiating factor of mulitple sclerosis.

MS subjects had X ray treatment until 5 years before
diagnosis, but no controls had same experience

Radiation may have a detrimental effect on patients
with MS by quickening the rate of demyelination

Researchers found a positive correlation between
level of radon exposure and the risk of MS.
Researchers found a positive, statistically significant
correlation between level of indoor radon and risk of
MS.

There was a positive correlation between drug abuse

and the risk of MS. No correlation was found between case-control study

alcohol and medical abuse and MS.

Use of oral contraceptives (ever or current) was not
correlated to an increased risk of developing MS.

Results of a cohort study of women showed no
elevated risk of MS due to use of oral contraceptives
Data showed no increased risk of MS due to oral
contraceptive use or pregnancy

Researchers found no correlation between exposure
to herbicides and pesticides and multiple sclerosis
(OR=0.95, 95% CI: 0.4-2.21)

There was no correlation between herbicide
exposure and risk of MS
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case study 5 Sweden
case study 5 USA

epidemiological study - Ireland
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108/108 Canada
two prospective cohort 121,700 and 116,671 USA
studies
cohort study 46,000 USA
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case-control study 104/150 Ferrara, ltaly
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