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Individuals

Disease threshold

Autcimmune
disease

Number of
susceptibility
alleles

Disease liability
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\

Genetic
e Female gender
e HLA-DR15 (Caucasian)
= [L7RA -risk-haplotype
e |[L2RA -risk-haplotype
= Other risk SN Ps/haplotypes
= Primary oligo-
dendropathy (7)
e Defective centralf
peripheral tolerance (7)

-

Resident cells

e Impaired BEBE (impaired
CHS immune privilege)

® Pertvascular APCs

e Microglia

o Astrocytes

» Iast cells

s Etc.

Environmental

» Low exposure to sunlight
® Low vitamin D lewvels

= Born in May (7)

= Infectious mononucleosis
o High anti-EBN A1 titres

o Other viral/bact. pathogens

A

-

Meuron

/Periplwra.l cells

e DCs

e Effector CD4+ T-cells
(Thl, Thl7, “Thl 17*)

o CDE+ T-cells

» B-cells & plasma cells

e ¥ 3 -T-cells

® Macrophages

o Mast cells (7

e Etc.

* Smoking
4

Risk factors

QGranulocytes (¢3]

A
-

CNS

® Ivelin sheaths
(A4 MBP, PLP,
MOG, MAG etc.)

e Oligodendrocytes

* Axons

e Neurons

Single molecules
o [FN-y

oIL-17A & IL-23
o VLA-4

e Chemokines

e Osteopontin

» Antibodies

® Complement

e ROS

o H+ (Acidic pH)
» Etc.

v
~

A

Suspects

Victims

S

Resident cells

e Intact BBE (intact CN3

immune privilege)
= Reg. astrocytes
e OPCs

L

\

4

g

Peripheral cells
e DCs

e Reg, CDd4+ T-cells
e Reg CD8+ T-cells
e Reg NK-Cells

» Reg. B-cells

e Reg v & -T-cells

-

e Effector CD4+ T-cells (Th2)

» Reg. type [I monocytes ()

\

//

Genetic

e Non-HLA-DR135

o [L7RA& -protective-haplotype

= Other protective SHPs and
haplotypes

e Good ODCineuronal
mitochondrial function (7)

= YWorking central/peripheral
tolerance (7)

e Etc.

Single molecules

e FasL (CNS)
oIL-10

o TGF-55

e & G-crystallin

e Antioxidants (7)
e Neurotrophins (7)

e Etc.

L

~

» Repairing Iglvl antibodies (7)

_

Guardians

\

Environmental

e Sufficient sunlight exposure
e Sufficient vitamin D levels
e BEom in November ()

® Early EBY infection (?)

e Ftc.

SJ

t
Protective factors
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e Cevresel Risk Faktorleri:

-> Gercek suclu kim?

-> Onu degistirebilirmiyiz ? Etkileyebilirmiyiz?
-> Hasta ve ailesi 1¢in danismalik ?

-> Gelecekte daha fazla arastirmaya deger mi?
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-> Hastalarda cevresel risk faktorlerinin yonetimi?

- Sadece 1stendiginde tavsiye vermek?
- Kan testi?

-Vit. D ?

- Diyet ?

- Sigara ?

-> Bu durumun hastalik seyrini etkiledigini yada
degistirdigini diisiiniiyormusunuz??
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4.

Iklim ve Vitamin D
Sigara
Diyet
Obezite
Tuz
Gut immunoloji
Parazit Enf.
Bagirsak Flora
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Environment Genetics

Class Il MHC

Multiple
Sclerdsis

Immune Response



MULTIPL SKLEROZ: DUNYADA YAYILIMI

" e ik o N, L A I.'-’- - i T
= ' i L .= . . o
| . = - ¥ i | = . i ! 1 A I -

B e . s L 1 . 1 I','-:" g e i
il il e, L T e . i

45°

.‘.. ) .::: : '.'-"I;I:I : -
e ! e A s ]

| W High sk | B |
| B Protabla high ik B
40° Lwﬂﬂk - = A Py
Probable low risk L B 4 o ape
45°0 [ Morth-South gradientrizk | [ 4 &5
| 1 Otker risk




MULTIPL SKLEROZ: CEVRESEL RiSK FAKTORLERI

a {

F - & - \\._

Latitude of
the general
population

m . Exposure to sun of the _
L]
general population i

Vitamin D status of the general
uvB? | population

| Vitamin D7 |}
- e ) g "I'E Lo

g by -T. | F*:t- ST
r=-0.832) | ! P=0.0054
Y W P AT :




MULTIPL SKLEROZ : CEVRESEL RISK FAKTORLERI




SIGARA VE MULTIPL SKLEROZ

Proinflammation

* Lung irritation CD4' T cell CNS inflammation/

: E:;E?::;:lafi?;?;5 (autoagressive) multiple sclerosis

modifications of peptides

| receptor
Smoking HLA class Il Peptide
[ — —  (DRB1°15%) (unknown) ———*

CD8* T cell Antigen-

presenting cell

| Suppression?

* T cell receptor recognition
T-cell receptor of unknown antigens

Peptide (unknown) * Break of tolerance
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M. Alrowi et al Journal of Neuroimmunology xooc (3000c) x00e—00e
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Degradation

Fir. 1. Mnolernlar mechanisms nnderlvine the effect of cicarette smoke (CS1: A schematic model of the imnact of cicarette smoke (CS1 on immone cells' franserintional
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Sigara icimi (Hipoksi)

Genetik / epigenetik modifikasyonlar; oksidatif stres, reaktif oksijen tirleri
(ROS) ve serbest radikal Gretimi ve nikotin ve agir metal toksisitesinde artis

!

Proinflamatuvar yolaklarin aktivasyonu
Treg seviyesinde azalma
Hipoksi-indiklenebilir faktorin (HIF) artmis ekspresyonunu

!

Akcigerde SSS’e yonelik otoreaktif hucrelerin aktivasyonu ve SSS’e saldiri
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‘- Hypoxia .

HIF expression

Glycolysis

v

v

vy

Ty

Yy
MK cells’s Cd, Ni, Pb and Oxidative stress ROS, RMNS B and T cell activation Treg cell activity
cytotoxicity Micotine and free radicals production and proliferation and proliferation
Auto-reactive Genetic changes Auto-antibody generation

pro-inflammatory
T cell generation

Epigenetic
modifications

somatic and germline mutations —®e.g. anti-dsDMA Abs, autoantibodies
DMA damage, autoantigen synthesis

against RBCs, anti-elastin Abs, etc.

Y

'

v

v v

v
i

NF-xB/AP-1

v HDAC
Histone deacetylation

Y DMMT-1
DMNA methylation

b HAT I‘DNA methyalse & Phosphorylase
Histone acetylation | | DNA demethylation | [Histone phosphorylation

Y

pro-inflammatory genes

: IL-4, IL-6, IL-8, TNF-u release
Increased expression of l :

IFN-vy release

¥
mmtury and autoimmune dlg

Key:

| Increase in process rate |

| Decrease in process rate |

A Up-regulation of process/activity

¥ Down-regulation of process/activity
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Norvecte 22312 denekte yapilan ¢alisma

Table The number of smokers and risk estimate (rate ratio) for six common diseases among 22,312 subjects in the general population of
Hordaland County, Norway

Disease No. of patients* Never smoker, n (%) Current or past smoker, n (%) Ratio ratiot (95% CI)
Multiple sclerosis 86 21 (24.4) 65 (75.6) 1.81 (1.13-2.92)
Myocardial infarction 76 9(11.8) 67 (88.2) 4.53 (2.26-9.01)
Angina pectoris 108 17 (15.7) 91 (84.3) 3.30 (1.96-5.55)
Stroke 93 27 (29.0) 66 (71.0) 1.48 (0.94-2.35)
Asthma 1,350 446 (33.0) 904 (67.0) 1.21 (1.05-1.39)
Diabetes 216 85 (39.4) 131 (60.6) 0.86 (0.65-1.13)
Total population 22,240 8,239 (37.0) 7,892 (35.5) 1.00

* Information on smoking was missing for 72 individuals including one patient with multiple sclerosis.

t Rate ratio estimated in a Cox proportional hazard regression model with smoking as a time-dependent covariate. Smoking individuals
are being compared with nonsmoking individuals at the same age for the risk of developing the disease. All analyses were performed
stratified by sex.

Neurology 2003; 61: 1122-1124
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Table Smoking and the risk of MS: Findings from population-based studies

Odds ratio
Study Design, location Smoking measure (95% CI)

Reference 4 Prospective cohort study of incident cases among > 15 cigarettes/day* 1.4 (0.9-2.2)
British women

Reference 5 Prospective cohort study of incident cases among >15 cigarettes/day® 1.4 (0.9-2.2)
British women

Reference 6 Case-control study of incident cases in Montreal ever vs never smoked 1.6 (1.0-2.4)

20-40 cigarettes/day* 1.9(1.2-3.2)

Reference 7 Prospective cohort study among U.S. women ever vs never smoked 1.6 (1.2-2.1)

2:95 pack-years* 1.7(1.2-2.4)

Reference 3 Case-control study of prevalent cases in 1.8 (1.1-2.9)

Hordaland, Norway

ever vs never smoked
(dose response not reported)

* Comparison group for cigarette dosage categories is never smokers.

Neurology 2003; 61: 1032-1034
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Time to conversion from RR-IMVIS to SP-IMIS

.99 Hirkide

957

Survival
Brobability o
(&) o

o
1

Never—-smokers

Ex-smokers

Current smokers

.70 7

4 8
Study Time, y

Arch Neurol. 2009; 66 (7): 858-864
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Lesion Volume and Disabilty Scores By Smoking
Status

Volume or
Score

Disability score

T1 Lesion vol (ml)
Never

Ever

Smoking Status

Neurology 2009; 73;504-510
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Original Research Paper

Smoking is a major preventable risk factor
for multiple sclerosis

AK Hedstrom, T Olsson and L Alfredsson

Abstract

Background: Both smoking and exposure to passive smoking have repeatedly been associated with
increased multiple sclerosis (MS) risk, but have never before been studied together. We assessed the
public health impact of these factors.

Methods: In a Swedish population-based case-control study (2455 cases, 5336 controls), we calculated
odds ratios of developing MS associated with different categories of tobacco smoke exposure, together
with 95% confidence intervals, by using logistic regression. The excess proportion of cases attributable to
smoking and passive smoking was calculated as a percentage.

Results: Both smoking and exposure to passive smoking contribute to MS risk in a dose-dependent
manner. At the population level, 20.4% of all cases were atiributable to smoke exposure. Among
subjects carrying the genetic risk factor HLA-DRB1*15 but lacking HLA-A*02, 41% of the MS cases
were attributable to smoking.

Conclusions: From a public health perspective, the impact of smoking and passive smoking on MS risk
is considerable. Preventive measures in order to reduce tobacco smoke exposure are, therefore, essential.
In particular, individuals with a history of MS in the family should be informed regarding the impact
of smoking on the risk of M5, and the importance of preventing their children from being exposed to
passive smoke.

Minktiple 5ol erosis Journal
2016, Vol X2(8) 1021-1026

DO 101177
135245851 56097 94

i The Author(s), 2015.
Reprints and permissions:
hittpz/ifanarw. sagepub.co.uk!
joumnalsPermissions.nay

Comespondence to:

Anna Karin Hedstriim, MD
Imstitute of Environmental
Medicine, Karolinska
Institute, Stockholm, 14153,
Sweden
annahedstromig ki.se

A K Hedstrim

L Alfredsson

Inmstitute of Environmental
Medicine, Karolinska
Imstitute, Sweden

T Dlsson
Meurcimmumology Linit,
Deparment of clinical
neuroscience and Center
for Molecular Medicine,
Kamlinska Instimie at
Kamlinska University
Hospital, Sweden
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Original Research Paper

Minktiple 5ol erosis Jouwrna

Smoking is a major preventable risk factor

2016, Vol. 22(8) 1021-1026

for multiple sclerosis 5534585156070

D The 2015,

of smoking on the risk of M5, and the importance of preventing their children from being exposed to
passive smoke.
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Multiple Sclerosis and Related Disorders 17 (2017) 207-216

Fig. 2. Meta-analysis and forest plot Relationship
between smoking and MS risk — Conservative (23

studies) and non-conservative (36 sudies) analyses.
IV = inverse variance; CI = confidence interval
Studies identified by first author and year. All studies
case-control design unless noted: CO = Cohorg CS
= Cross-Sectional. *n is weighted.

Study n n Weight Waight Odds Ratio Odds Ratio
Cases  Controls [Cansl  {Nen-Cans) 155% C1) ¥, Random, 55% Cl
Conservalive
.!u.l-ﬁ.l’as.y 2013 1L 202 0.7% 1.5% 1.70 ﬂl].E]", 3.3-1]} —
Alonso 2011 394 334 0.7% 1.5% 1.72 ﬂl].'gﬂ. 3.1‘9}
Antonovsky 1965 241 954 3.8% 3.9% 1.40 (1.05, 1.86) R
Aszadollaki 2013 [ ord 94 2% 2.7 1.78 ﬂl.l!. 2.5‘9} _
Bjorneyik 2015 953 1717 7.9% 3T% 1.70(1.39, 2.07) —_
Carlens 2010 {00} 187 240,318 32% 3.1% 1.90 (1.39, 2.59) —_—
Ghadirian 2001 200 202 1.6% 2.40% 1.60 ﬂl.ﬂi. Z.J-Bif e
Hedstrom 2009 902 1855 11.7% 3.9% 1500127, 1.77) —
Hedstrom 2013 BOES 5357 32.9% .75 1.50(1.36, 1.85) -
Hernan 2001 (00} 314 237,264 3.9% 3.3% 1.39 (1.05, 1.84) —
Hernan 2005 201 1913 4.4% 33% 1.30 (1.00, 1.69) f——
Jafarl 2009 136 204 1.4% 2.2% 1.09 ((LeR, 1.74) p——
Kotzamamni 2012 504 581 5.3% 3.5% 2 '
Maghai 2011 1.5%
Mansour 2004
Riise 2003 {C5)
Salzer 2012
Simon 2010 . o o o o o
Siman 2015 Bu meta analizde sigara icimi ile RRMS ve
Sundstrom 2008 . . . .
Thorogood 1838 (CO) SPMS arasinda kuvvetli iliski var iken KIS RRMS
Willard-Mackintosh 1993 (CO
Zorzon 2003 e donlstimi ve PPMS e donlistm arasinda
Total [95% C1) oMo o
zayif iliski bulunmus
Additional Studies -
Non-Conservative
Al-Shammeri 2015 142
Briggs 2014 1012 576
[rakl 2007 (C5) 250 A71,E78 -
Gustavsen 2014 518 a03 - 315% 241 (1.50, 3.06) —
Kappus 2015 (C5) 480 167 - 2.B% 1.91(1.33, 2.74} —
Moccia 2015 265 530 . 31% 1.05 (.77, 1.43) e
Mouhieddine 2005 248 216 - 2.7% 097 (067, 1.40) ——
D'Gorman 2014 SE0 480 - 34% 1.90(1.47, 245} —
Plaughmman 2014 (T3} 741 BEMT . 3.4% 0.54 (0,42, 0.69) —_
Ramagopalan 2013 3157 756 . 3.E% 1.32 (1.09, 1.55) —
Fusso 2008 o4 53 - 1.3% 1.11(0.51, 2.47) —_—
Sikva 2009 Bl 31 - 1.7% 7.00 (0,57, 4.37) 4
Simpson 1966 584 10,692 - 3.0% 1.10 (093, 1.30) 4
Total [95% CI) 100% 1.46 (1.32, 161 *
ol o2 o5 1 2 5w
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"Daha agir atak semptomlari, daha sik atak ve daha agir
dizabilite
sSigara iciminden 10 dakika sonra semptomlarda artis ve
motor performansta azalma
uSik akciger enfeksiyonu atak riskini artirir
=MD lardan yararlanim az

(IFN ve Natalizumaba karsi antikor gelisimi 1)

sSPMS’e donltsum hizli ve dizabilite yuksek
sSigara icme sure ve miktari dizabilite duzeyi ile korele
=Kognitiv bozulma sigara icenlerde daha fazla

Anna K Hedstrom Multiple Sclerosis Journal 2017



SIGARA VE MULTIPL SKLEROZ

Original Research Paper

Waterpipe smoking associated with
multiple sclerosis: A population-based
incident case—control study

Ibrahim Abdollahpour, Saharnaz Nedjat, Mohammad Ali Sahraian,
Mohammad Ali Mansournia, Petr Otahal and Ingrid van der Mei

Abstract
Background: While cigarette a
multiple sclerosis (MS), tha
Objective: We examip
Methods: Populatig
population contrg
tive along with s
and the populati
Results: Having
nificantly associatc

as used. Multiplica-
dex (SI), respectively,

e smoking were all sig-
; {1 .24-2.31), and OR=1.85
(1.48-2.32), respectivt poserved with the duration exposed
(p=10.001 for all three) and : W aterpipe and tobacco). Those who had all
three types of smoking had an odds that was 4.1 times higher than those without any type. The three types
of smoking jointly contributed to 30.9% of the MS incidence.

Conclusion: We identified Waterpipe smoking as a novel rnisk factor for MS. Given the global increase
in Waterpipe smoking, especially among young adults, this finding reinforces the need for public health
interventional and educational programs to combat this global increase.

Multiple Sclerosis Journal
20017, Vol 23(10) 1328-1335

DO 100177
135245851667 TRAT

i@ The Author(z), 2016.
Reprints end permissions:
http/farwwr sagepub.co.uk!

journalsPermissions.nav

Correspondence to:

MA Mansournia
Department of Epidemiclogy
and Biostatistics, School

of Public Health, Tehran
University of Medical
Sciences, Tehran, Iran.
mansournia_maliyahoo.
com

Ibrahim Abdollahpour
Department of Epidemiology
and Biostatistics, School

of Public Health, Tehran
University of Medical
Sciences, Tehran, Iran
School of Public Health,
Arak University of Medical
Sciences, Arak, Iran
Saharnaz Nedjat
Department of Epidemiclogy
and Biostatistics, School

of Public Health, Tehran
University of Medical
Sciences, Tehran, Iran
Knowledge Utilization
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SIGARA MS UZERINDE NEGATIF YUKE SAHIP

SIGARA KESILDIKTEN SONRA BU NEGATIF ETKIYI AZALMAKTA
SIGARAYI BIRAKANLARDA SPMS’E DONUSUM YiILI
BIRAKMAYANLARDAN 8 YIL DAHA FAZLA

YASAM KALITESINI ARTIRAN ONEMLI BIR FAKTOR

SIGARA DEGISTIRILEBILIR RiSK FAKTORU

SMOKING AND iTS INTERACTION WIiTH GENETICS iN MS ETIOLOGY. MULTIPLE SCLEROSIS
JOURNAL 2018
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Sigaray1 birakmak i¢in gec

Aile 1¢inde ¢ocuklarinizi sigara
maruziyetinden kurtarin !!!!
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Obezite, diinya capinda glincel bir halk sagligi sorunudur; ABD'deki
yetiskinlerin yaklasik % 35'i obez .

Obezite cocuklarda iki kattan fazla artmis ve ergenlerde son 30
vilda 4 katina cikmistir

Obesity and Multiple Sclerosis Susceptibility: A Review ) Neurol Neuromedicine. 2016



AR SCLEROSIS
N DIET BOOK [IETREIHEES

Multlp

Sclero

DIYET VE MULTIPL SKLEROZ

A LOW-FAT DIET

Swank MS Foundation

for your health - for your future

%

Diet and Lifestyle for Multiple Sclerosis
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Body size and risk of MS in two cohorts of US women.

NHS, cases/ NHSII, Pooled relative risks (95%o Cl) Multivariat
person- cases/ e* adjusted
years person-
years Age-, smoking-
Age-adjusted adjusted
BMI age 18 (kg/m?)
<18.5 21/292,421 45/231,006 0.94 (0.71-1.24) 0.94 (0.71-1.24) 0.96 (0.73-1.27)
18.5—<21 77/963,413 134/656,714 1 (ref) 1 (ref) 1 (ref)
21—<23 55/648,273 84/347,962 1.15 (0.92-1.42) 1.13 (0.91-1.40) 1.13 (0.91-1.40)
23—<25 24/281,999 31/161,737 1.00 (0.74-1.35) 0.97 (0.72-1.31) 0.97 (0.72-1.31)
25—<27 20/130,338 17/72,559 1.51 (0.90-2.52) 1.45 (0.86—2.43) 1.44 (0.87—-2.39)
27—<30 8/72,619 16/50,889 1.47 (0.96-2.24) 1.40 (0.92—-2.14) 1.40 (0.92-2.14)
>30 6/45,583 21/39,839 2.41(1.61-3.60) 2.26 (1.50-3.38) 2.25(1.50-3.37)
Total 211/2,434,647 348/1,560,707
p, trend <0.001 <0.001 <0.001
p, het 0.98 0.96 0.997

Neurology 2009:73:1543.

“20 yasindan 6nce BMI yiiksekligi hem kadinlar hem erkekler icin MS gelisimi
acisindan risk teskil etmektedir”

Mult. Scler. 2012 Sep 18(9)
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Erken yasamda Obesite MS riskini artirir

A. Langer-Gould, et al.“Childhood obesity and risk of pediatric multiple sclerosis and clinically isolated syndrome,” Neurology, vol. 80, no. 6,

pp. 548-552, 2013.

K. L. Munger, et al. “Childhood body mass index and multiple sclerosis risk: A Long-Term Cohort Study,” Multiple Sclerosis Journal, vol. 19, no.

10, pp. 1323-1329, 2013.
K. L. Munger, et al. “Body size and risk of MS in two cohorts of US women,” Neurology, vol. 73, no. 19, pp. 1543-1550, 2009.

Wesnes, et al. “Body size and the risk of multiple sclerosis in Norway and Italy: the Env. MS study,” Multiple Sclerosis Journal, vol. 21, no. 4, pp.

388-395, 2015.

Obesitede MS riski azalir !!

M. Markianos, et al. “Body mass index in multiple sclerosis: associations with CSF neurotransmitter metabolite levels,” ISRN Neurology, vol.

2013

MS ve genel populasyonda obesite oranlari ayni
S. R. Khurana, et al., “The prevalence of overweight and obesity in veterans with multiple sclerosis,” American Journal of Physical Medicine

and Rehabilitation, vol. 88, no. 2, pp. 83-91, 2009.

CELISKiLI SONUCLAR!!!
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«Ozellikle cocukluk cagi yiksek BMI MS hastaligi gelisimi Gizerine etkili
*18-25 yas arasi yuksek kilo en fazla risk teskil ettigi saptanmis*

«8-10 yas arasl obezitede MS icin risk tespit edilmemis**

eKadinlarda ki obezitenin MS gelisimi tzerine etkisi daha fazla

*Yetiskin donemde ortaya cikan obezite ise tedaviye yaniti ve hastalik

progresyonu Uzerine etkili***

*The Role of Diet in Multiple Sclerosis: Mechanistic Connections and Current Evidence: Current Nutrition Reports (2018)

**QObesity and Multiple Sclerosis Susceptibility: A Review J Neurol Neuromedicine. 2016

***Environmental factors in the development of multiple sclerosisrevueneurologique20138
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Potential Confounders
Physical Activity

Diet
Socioeconomic Status
Unknown
High BMI in
childhood/ * MS Onset

adolescence
~  [Interactions

Infectious Mononucleosis
HLA-DRB1*15
HLA-A*02

Obesity and Multiple Sclerosis: A Mendelian Randomization Study. PLOS Medicine 2016
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/ H |
Thi cells
Th7 cells

Relapsing

Remitting . Treg

Neurodegeneration

Intlammation

Multiple Sclerosis and Obesity: Possible Roles of Adipokines Mediators inflamation 2016



T CNS-infiltrating T cells
I Demyelination

T Axonal damage

T Nitric oxide and ROS

T Glutamate excitotoxicity

T Neural death

| Remyelination

MULTIPL SKLEROZ VE OBEZITE

1 Leptin

T Resistin

T Visfatin

T A-FABP (SPMS)
1 Adipsin

T Chemerin

Adiponectin

T IEN-y

T IL-6

T TNF-«
TIL-18
TIL-17

1 pSTAT3
T hs-CRF

ThlT
Thl7 T

Treg |

Th2 |
TNE-R |
S0OCS3 |
sCD40L |

Multiple Sclerosis and Obesity: Possible Roles of Adipokines Mediators inflamation 2016
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Obesity Research & Clinical Practice (2015) 9, 533-535

RESEARCH LETTER

The association between obesity and oligoclonal band formation in multiple sclerosis patients @

CrossMark
KEYWORDS Summary Since some neurolggi with increased body-mass
Body-mass index; . N B), obesity-induced
Obesity; B. We investigated
Oligoclonal band; res of M5 in 120

Multiple sclerosis ig uo ase with high OCB

al attack number, disease duration and EDSS
scores. Our results argue against a possible role of obesity in OCB formation. More-
over, oObesity does not appear to influence disability and clinical progression of M5
patients.

© 2015 Asian Oceanian Association for the Study of Obesity. Published by Elsevier
Ltd. All rights reserved.
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Spesifik bir diyet yok maalesef

Kanitlanmis iki nutrisyonel takviye tavsiyesi var bunlar;

1. D vitamini : MS'in potansiyel bir biyobelirtec
oldugunu belirtmek icin yeterli kanit vardir

2. B12 vitamini : B-12 konsantrasyonu ile EDSS skoru

arasinda negatif bir iliski oldugunu gosterilmistir

Influence of Diet in Multiple Sclerosis: A Systematic Review. Adv Nutr. 2017 May 15;8(3):463-472


https://www.ncbi.nlm.nih.gov/pubmed/28507011
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Western lifestyle and immunopathology of multiple sclerosis. ANNALS OF THE NEW YORK ACADEMY OF SCIENCES 2018
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insan viicudunun giinliik tuz ihtiyaci 6 gramdir. 1 tath kasigi kadar

BESIN (100 gr) TUZ (mg.) SODYUM (mg.)
Beyaz ekmek 858 &3
Tam bugday ekmegi 100 40
Cavdar ekmegi 664 265
Kepekli ekmek 1112 445
Dana eti 123 49
Kuzu eti 180 72
Tavuk eti 199 82
Hindi eti 179 72
Balik eti 299 59
Pastirma 6201 2480
Sucuk 2548 1019
inek peyniri 1118 447
Keci peyniri 8575 1430
Koyun peyniri 2452 481
Yumurta 120 48
Kuru baklagiller 20 8
St 50 20
Yogdurt il 20
Zeytin 3475 1390
Taze fasulye 1118 447
Enginar 1088 455

Bamya 1124 450
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Autoimmunity Reviews 17 (2018)
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Salt, inflammatory joint disease, and autoimmunity. Joint Bone Spine_ 2018
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mean clinical score + SEM
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122 RR-MS hastasi

Tahmini ginlik sodyum alimi: Gunlik sodyum atilimini tahmin etmek icin
spot idrar toplama

Tuz alimi su sekilde siniflandiriimistir: yiiksek:> 4.8 g / glin orta: 2ila 4.8 g/
gin Duslk: <2 g / glin

Nitks orani, 2 g / giin'den daha az alim yapilanlara gore yiiksek tuz
aliminda 3.95 kat daha fazla (% 95 Cl 1.39--11.21)

Giinde 2.0 ila 4.8 g / giin alim yapan katilimcilar diisiik alim grubunun 2.75
kati olan niiks oranlarina sahip(% 95 Cl 1.30-5.81).

Kohort ortalamasinin 1 g ustundeki her artis, T2 sayiminda 3.65- lezyon

artisi ile iliskili (SD 0.77, P <0.001).

Sodium intake is associated with increased disease activity in multiple sclerosis. | Neurol Neurosurg Psychiatry. 2015




Kesin ve Olasi Yasam Stili ve Cevresel Risk Faktorleri

Factor

Smoking

EBV infection
(seropositivity)

Vitamin D level <50nM

Adolescent obesity
(BMI >27 at age 20 years)

CMV infection
(seropositivity)

Night work

Low sun exposure
Infectious mononucleosis
Passive smoking

Organic solvent exposure

Oral tobacco/nicotine
Alcohol
Coffee

OR

~1.6
~3.6

HLA gene

interaction

Yes
Yes

No
Yes

No

No
No
Yes
Yes
Unknown
No
No
No

Combined OR
(nongenetic
factor + HLA allele)

14
~15

NA
~15

NA

NA

NA

7

6
Unknown
NA

NA

NA

Effect
during

adolescence

No
Yes

Probably
Yes

Unknown

Yes
Probably
Yes

No
Unknown
Unknown
Unknown

Unknown

Immune
system
implied

Yes
Yes

Yes
Yes

Yes

Yes
Yes
Yes
Yes
Unknown
Yes
Yes
Yes

Level of
evidence
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'/\ ama, onlar su gercegin

J ¢ farkindadirlar: Tarihten
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Alman iktisatci Fritz Neumark
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