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Sun exposure Skin Diet
VB 290-315 nm 7-dehydrocholesteral Fatty fish: 400 [Ufserving
20 min full-body exposure in p = pre=vitamin D Fortified foods: 100 [U/serving
summer: ~10 000 IU* Supplements: 400-1000 IU
Dark skin requires longer expasure
Blood
Y ¥
Range: <13-78 nmal/L | Vitamin D | Rarely measured in clinical or
Half-life: ~24 h epidemiological studies, because rapidly
Eli:r);druxylase converted to 25-hydroxyvitamin D
Y
Range: 50-150 nmol/L | 25-hydroxyvitamin D | Concentrations affected by vitamin D
Half-life: ~20-60 days from both sun and diet
Low in vitamin D deficiency Lo-hydroxylase Preferred measure of tatal vitamin D
(kidneys and nutrition (i, availabilityto all tissues)
other tissues)
h 4
Range: 52-169 pmal/L | 1,25-dihydrofyvitamin D | Tightly regulated steraid hormone
Half-life: ~4 h Binds vitamin D receptor o control
Often normal in vitamin D deficiency transcription of multiple genes
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immune cells
Kidney 3 cells
skin

1,25(0H).D

|

endocrine actions
intestinal Ca transport
bone metabolism
renal Ca reabsorption
blood pressure
insulin secretion

1,25(0H).D

|

autocrine/paracrine actions

inhibition of cell proliferation
promotion of cell differentiation
immune regulation
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Immune targeting of EBV antigens leads
to cross-reactivity with myelin peptides
Viral replication leads to periodic
activation of immune responses

Smoke
exposure EBV
infection
A vitamin D N . N
Vitamin D— | breakdown in I | Impaired IL-10 signaling |\\.
macrophages @ s "
dependent anti-viral and anti-
rickets type | microbial defenses
Low Vitamin D

Ve

Low sun
exposure

Low dietary
intake

A pro-inflammatory
cytokine profile

of HLA-DRB1*1501

\ Impaired expression
—+

Impaired MHC class Il
antigen presentation

W vitamin D-dependent regulation of
E,-related inflammatory signaling

A MMP-9 and A BBB permeability to
pro-inflammatory immune cells
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Latitude of
the general
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Exposure to sun of the
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Environmental risk factors for multiple sclerosis

Serum level of vitamin D
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Targer cell
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Effect mediared by 1,25(0H),D;

APC (monocyrtes,
macrophages,
dendriric cells)

Downregulation of MHC class Il molecule expression on APC
Downregulation of the surface expression of costimulatory receptors (CD40, CD8( and D86G) and
ather maruration-induced proteins (CD1a, CD83)

Increase the chemotactic and phagocytic capacity of monocytes, and che tumour cell cyrotoxicity

and microbial activity of monacytes
Inhibition of the dendriric cell maruration
Induction of tolerogenic DC thar are able to induce T regulatory cells
Inhibition of 1L-12 p70 release of DC
Inhibition of pro-inflammatory cytokines, e.g. IL-1%, 1L-1ff, TNF-% in monocytes and macrophages
T lymphocytes Antigen-or lectin-stimulared human and murine T-lymphocyte proliferation, cytokine secretion and
cell cyele progression from Gla to Glb are inhibited by vitamin Dj
IL-4, IL-5, IL-10 production increased after vitamin Dj
Inhibition of [L-12,IFN-% and [L-2 release
Inhibition of antigen-specific T-cell acrivation
The expression of FasL by activared T lymphocytes can be inhibited by active vieamin D
B cells VDR expression in B cells
Suppression of 1gE secretion
NK cells IEN-y downregulation

1P4Y Jlgs o lods F 0,90 o jpdl (K pale olKiils iy fy code dy puid



vy lase 9 o5 Jes JAISS : Multiple Sclerosis (s jlass o D (paolia g (pih

Fokl o o Jo S M8« Slawe 31315 (S s e
o LS lag b (sl Sl don Jla Ve i dls |
AL Sllp Bsml oocd oy b bLSST s ad edys b Sl 5L
T s 542 s MS @ M Ol L3 Bsml bb 5 )
g3o5m il L MS 5D by s (558 Dbl 51 S =Y
sshiles S |, HLA-DRBY 1 0l «J g S oS sl Lo o
T MS (olas (S5 5580 Sy Olgins S5 S &S
el Sda el 51 05 opl LS e i 5 esls Al
(VDRE) D sl 5 40 oy i &b 53 O 553505 5030 D
o=l e sl 53 2 B LD el ssnS ol B 8 13
IS g0 Ol 2alS o po (S Oliss 3 o pasn sl s
U Al e J s ge opl Ol ialS 543 e T LSS HLA
g S NS e e Sl Usb 3 15 5355 b0
A Dolay 258 e 5355 SLOSET OT i 53 Jass Olais
OIS 4y e « i god 3 (SI03 Jnlsl ,3 HLA Ol ialS
o el S Rl el ol 48 53 e 55 0 Ja
(S5 A 033 53 L MS ez Sl 0 a1 slagsslen
oy s HLA-DRBY lee |15 cpl ol 7yt o e
ol S e sk SIL LT s 1) il D
HLA 1 osls €61l 3L axdls 26 MS 3550 55 &l e D
Aol gp 58 Jaes =03 Jas JEIL oSSl Ol a1
S g5 S U Solen 4 Dl S5 oS el oy T

Ve

el Sy s o s S 5 50a- N 5105 i Aanl
Tl HIBIMS (ol

D ey o Jlasl 555 Ols aSuas o Ol Sladles —F
o3l edge 51D el Jlil 2abs 0 > «S (DBP)
Tl IS IS 058 b anlia 53 MS & Y Ol ey

b ol
o=l s s Sldlae 4 Cod (g s L Oladles
35 Sl S das e Ol 0T ey 5 axdls 35 bLo
S e Dl sl 5 oLl sla SHb (sole 358 Ol

35 Ol i a aly LIS e 45 s e Ol | Las 5 S

IFGP oy oFoylasis Foy90 ! (i iy pale olSils ity ke dy pici

ile 3,5 0le5 e (95L 5 laeslannl MS Sl Je
rﬂ)f;éﬁfﬂb&w)):uhméﬁdswf\w)f
0> SV as Osls Ol pr MS s ol 0wl MKA

MS (olas @l = Aot slasls 5 Slass gla,Sal) 5,50

YYSFY oL, T

s Dldlae bl 05 5T 4 T sladshe fenly s
0313 =) 1S ol sdls Lasie BAE 5, 4D uls i
olas sl 30l ay 5lan W51 U3 Ol 40D el
ol 53 EAE Gl 5l D sl s 5 g =Y LS o (6,5 sl
O Y e e ialS i Sl Ol s (6oles ol
33 pp 3 03l i 53 B EAE W51 il 136 6 U S
L5 o3l Ol 53 baih (J 5 JSU S S (oSl 5 i
Vo slasa s o 8 i 53 5 025 BAE 51 6,55 ¢
a il s D by i iesle Ol 53 Vozm| =¥ ol Jigo 2
EAE ;3 45 ol jaseia O A3l o J sl gl by -1V
el s gt 05 Ol 53 Shas 2 ol pal b Y e 50
Sl g bl po el i ol pls ol (655,20 D

ARERAAFINY

S5 50 Sladlae

Jos Il iy oS J o050 Sl 5l (g ks olal
OLEMS (ol 0o 1y S5 glacibyly 5 oo - S35
C:—»A}S ‘_gjL_.q._u u._;”‘): ‘)D u':"l:‘iﬁ g;”.jol.v-]ﬂ Q\_}I@ ‘M>L5°
als

aJﬁ “g':'éj‘gfkiD w.al.g))j:.:w) g_}j cJJJSJ‘\SJ).la.:LAJE—\
Lasolan b «(SNPs ) (5 5208 58 5 glaomcd o Skt Sl sem 5

Y M o . .

e b S e Uy el Ol 5 s Sas (595 4 D
L Ol byl 5D el s 5 sy OF 305 bl Sl pnncd ok
)FOkIMﬁA}JéJJﬁQL&SH&AchMSLS)L«.:J
J_?:jy6)LA.:JMJl_sL5:Lbu)\joJ_i}J§<&l_>u‘¢BSmI
WS el S e e Jlis Ol ciul el (3158 G IS
oS LAl & oS IL-YY oS s 05 Oly Fokl MJAJL

Yo . .



sles HLua go saal g gaddl dais ¥

FoY Y

Jéjjf LjﬂL““t“; cOT Z)lélkﬂ

.

S S 4o
Les MS (glas g 5 (55055 45 ol 0l 2l
50355 pbs B (e b5 (S35 Jelse s B
st 2003 B ol ol sl 53 WOT 3 8 Jee 1
MS (g5l 55 amms )58 Sy S Ol D jpaln s
el Gt Sl S g ssse nl (B8 S 5o L s ess e
Sl 5 (55 Joalse Al s 55 bagrlse S0 25 D
Slacilols 5 Ly sSh iy ) p 08 o JlE o Lol s
D ealy s > Shos L Ol Jos 5106 5 Jams Jul e (S5
S LISt el 5 (e s s S 2Ok 4l G
ol 03 Aol oS SGS golew Sl (S P L3 e
el s See 5 & 5o ciliee Dlallas oy b callis
Bl b (e Lelse ple 5 (S35 s, sSB LD
e e g sl 0E 453 MS (6olag 53 D sl s
Sladlas 4 5L MS & M Oles 12 D (el s 555 mlaes
ool 055 6 o8 bl ol Wl L3l o 6 i ik
L eS8 5l aS MS o Yo Ol 03 o8 555 0 sl ol
Gels =l sla JaSe O3ls X o s D (el s D3 SBU
Sl Ll e o A S a0 D el o DLy (61

ARTAYA

AL ke (Sole 355 Olie 5 SlSL SalS

References

1. Cris S Constantinescu, Nasr Farooqi, Kate O’Brien and
Bruno Gran. Experimental autoimmune
encephalomyelitis (EAE) as a model for multiple
sclerosis (MS). British Journal of Pharmacology 2011;
164 :1079-1106.

2. Jorge R. Oksenberg and Sergio E. Baranzini. Multiple
sclerosis genetics is the glass half full, or half empty?.
nature reviews 2010; 6: 429-437.

3. Seyedian M. Clinical Neurology. Teimurzadeh
Publication. 1389: 259-266 [In Persian].

4. Swui-Ling Ho, Lini Alappat and Atif B. Awad. Vitamin
D and Multiple Sclerosis. Critical Reviews in Food
Science and Nutrition 2012; 52: 980-987.

AL D el S e amTon 5 Lds 8 L sl s
65356 MS s e Olylans 45 sl i Lo Za o omen
SreS D el G55 e (olaw 50 A e 3 el s
gl Gl ol e dle dsls (Soleny s A e 4y s
5 s MS &Sl Sy oa 0T G pme ol D by s o
TR s e EalS 1 L sl S i 5 3 Ol
L e ol 3 aS (ool 81y 5 MS o Sl Sy 5!
S oS el ol o 555 e ey el W gte lg Ll
52 olioslanl Olaj 5o Obliss sl Olysle 53D sl 5 5 508
S ) S5 A (5 S alS) i o
5 Ol el cdlad 5 e S danly oS ol el -
e S, Dl ) A Ol 5 5 Shes 2D sla
5 eole SlaLE il 5 (oSl 5 ol IS 36 05,20
A0 ey a1 el Slal 01,53 53 MS 4 Mo Ollecy
4o Ols o bl o SalS b SI5U 5 (Golew 550 Ol il
ety D sl s e s 3 i D3l 45 55 (58
Dl s o5 s sl 3151 Ol o 5l 2y OB &5 S e
LTS cl ol 5o e S I3
SOl Oy daumar 4D (slus b JoSe 0315 L 015 e
Gl 8l G50 elied MS (gless Sl (6,5 sl g it
oSS ek b la e plowil 5L i nl 4

D geslas YL 5o Sl eslial Ly oDl bls &gy 5 s

YANANF Y
J‘J";;‘ S

b Sl Sl o 5D el Bl s b il e

5. Kelly C. Simon, Kassandra L. Munger and Alberto
Ascherio. Vitamin D and multiple sclerosis:
epidemiology, immunology, and genetics. Curr Opin
Neurol. 2012; 25:246-251.

6. Vaman V. Khadi lkar & Anuradh a V. Khadilkar. Use of
Vitamin D in Various Disorders. Indian J Pediatr. 2013;
80(3):215-8

7. Etemadifar M and Oshtori F. Diagnosis and treatment of
Multiple Sclerosis. Chaharbagh Publication 1381:13-23
[In Persian].

8. Etemadifar M,and Maghzi AH. Sharp increase
in the incidence and prevalence of multiple sclerosis in
Isfahan, Iran. Multiple Sclerosis Journal 2011;17(8):
1022-7.

1P4Y Jlgs o lods F 0,90 o jpdl (K pale olKiils iy fy code dy puid



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

IFGP oy oFoylasis Foy90 ! (i iy pale olSils ity ke dy pici

. Adriana S. Dusso,

\2) lase 9 o5 Jes JAISS : Multiple Sclerosis (s jlass o D (paolia g (pih

Movahedian Attar A, Kharkhaneh A, Keyhanian K, et al.
Serum Mercury Level and Multiple Sclerosis. Biol Trace
Elem Res. 2012; 146:150-153.

Kharkhaneh A, Movahedian Attar A, Etemadifar M. A
survey on lipid peroxidation and total antioxidants in MS
patients in MS clinic of Isfahan. Social Security Journal
2007:3-8.[ In Persian]

Kristina Kakalacheva, Jan D. Liinemann. Environmental
triggers of multiple sclerosis. FEBS Letters 2011;585
:3724-9.

Alberto Ascherio, and Kassandra L.
Munger. Environmental Risk Factors for Multiple
Sclerosis. Part II: Noninfectious Factors. Ann Neurol.
2007;61:504-513.

Charles Pierrot-Deseilligny and Jean-Claude
Souberbielle. Is hypovitaminosis D one of the
environmental risk factors for multiple sclerosis? Brain
2010; 133:1869-1888.

Charles Pierrot-Deseilligny. Clinical implications of a
possible role of vitamin D in multiple sclerosis. J Neurol.
2009; 256:1468-79.

JoEllen WELSH. Vitamin D and prevention of breast
cancer. Acta Pharmacol Sin 2007 Sep; 28 (9): 1373-82.

Tu Tu Aung, Sreenivasa R. Chandana, Karl J. D’Silva,
Nikolay V. Dimitrov. The role of vitamin D in breast
cancer. Oncol Rev. 2009; 3:19-25.

Alberto Ascherio, Kassandra L Munger, K Claire Simon.
Vitamin D and multiple sclerosis. Lancet Neurol. 20103 9:
599-612.

Heather E.C. Hanwell ,Brenda Banwell. Assessment of
evidence for a protective role of vitamin D in multiple
sclerosis. Biochimica et Biophysica Acta. 2011; 1812:
202 -212.

Verstuyf A, Carmeliet G, Bouillon R, Mathieu C.
Vitamin D: a pleiotropic: hormone. Kidney Int.
2010;78(2):140-5.

Colleen E. Hayes, Margherita T. Cantorna and Hector F.
DeLuca. Vitamin D and Multiple Sclerosis. Proc Soc Exp
Biol Med. 1997; 216:21-27.

Joost Smolders, Evelyn Peelen , Mariélle Thewissen,
et al. The relevance of vitamin D receptor
gene polymorphisms for vitamin D research in
multiple sclerosis. Autoimmunity Reviews 2009;8: 621-
626.

Alex J. Brown and Eduardo
Slatopolsky. Vitamin D. Am J Physiol Renal Physiol.
2005;289: 8-28.

Andre G. Uitterlinden, Yue Fang, Arjan P. Bergink, et al.
The role of vitamin D receptor gene polymorphisms in
bone biology. Molecular and Cellular Endocrinology
2002;197: 15-21.

Andre G. Uitterlinden, Yue Fang, Joyce B.J. van Meurs,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

et al. Genetics and biology of vitamin D receptor
polymorphisms. Gene 2004; 338:143-156.

Jose M. Valdivielso, Elvira Fernandez. Vitamin D
receptor polymorphisms and diseases. Clinica Chimica
Acta. 2006; 371: 1-12.

Cindy D. Davis John A. Milner. Nutrigenomics, Vitamin
D and Cancer Prevention. J Nutrigenet Nutrigenomics
2011;4:1-11.

Andrew J. Solom on & Ruth H. Whitham. Multiple
Sclerosis and  Vitamin D: A  Review and
Recommendations. Curr Neurol Neurosci Rep. 2010;
10:389-396.

BM VanAmerongen, CD Dijkstra, P Lips and CH
Polman. Multiple sclerosis and vitamin D: an update.
European Journal of Clinical Nutrition 2004; 58: 1095-
1109.

P. Szodoray, B. Nakken, J. Gaal, et al. The Complex Role
of Vitamin D in Autoimmune Diseases. Scandinavian
Journal of Immunology 2008;68: 261-269.

Joost Smolders, Jan Damoiscaux, Paul Menheere |,
Raymond Hupperts. Vitamin D as an immune modulator
in~ multiple sclerosis, a review. Journal of
Neuroimmunology 2008; 194: 7-17.

Anita Raghuwanshi, Sneha S. Joshi, and Sylvia
Christakos. Vitamin D and Multiple Sclerosis. J Cell
Biochem. 2008;105(2): 338-343.

Cris S Constantinescu, Nasr Farooqi, Kate O’Brien and
Bruno Gran. Experimental autoimmune
encephalomyelitis (EAE) as a model for multiple
sclerosis (MS). British Journal of Pharmacology 2011;
164: 1079-1106.

Eilhard Mix, Hans Meyer-Rienecker, Uwe K.
Zettl. Animal models of multiple sclerosis for
the development and validation of novel therapies—
potential and limitations. J Neurol. 2008; 255 [Suppl 6]:
7-14.

Faye E. Nashold, Karen M. Spach, Justin A. Spanier and
Colleen E. Hayes. Estrogen Controls Vitamin D3-

Mediated Resistance to Experimental Autoimmune
Encephalomyelitis by Controlling Vitamin D3
Metabolism and Receptor Expression. J Immunol.

2009;183: 3672-3681.

Toshiyuki Fukazawa , Ichiro Yabe , Seiji Kikuchi , et al.
Association of vitamin D receptor gene polymorphism
with multiple sclerosis in Japanese. Journal of the
Neurological Sciences 1999; 166:47-52.

Antonio J. Berlanga-Taylor, Giulio Disanto, George C.
Ebers, Sreeram V. Ramagopalan. Vitamin D — gene
interactions in multiple sclerosis. Journal of the
Neurological Sciences 2011; 311: 32-36.

Sreeram V Ramagopalan. Vitamin D and multiple
sclerosis: an interaction between genes and environment.
Multiple Sclerosis Journal 2012;18(1): 2-4.



sles HLua go saal g gaddl dais \%d

38. Lahiru Handunnetthi, Sreeram V. Ramagopalan, George multiple sclerosis. Fertility and Sterility 2011; 95(1): 3-4
C. Ebers. Multiple sclerosis, vitamin D, and HLA- . . o .
DRBI1*15. Neurology 2010;74:1905-10. 40. Hong-Llang ZHANG, Jiang WU. Role of.v1tam1n D_m

immune responses and autoimmune diseases, with

39. Giulio Disanto, Adam E. Handel, Sreeram V. emphasis on its role in multiple sclerosis. Neurosci Bull.
Ramagopalan. Estrogen— vitamin D interaction in 2010; 26(6): 445-54.

1P4Y Jlgs o lods F 0,90 o jpdl (K pale olKiils iy fy code dy puid



