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\yvay QL’.’.m.gU ¥ 5,lods Ve 5,90 (eW))9 () pole Y.

LY
S INNEVE Sig onSlo b 8¢ ol5 sole slazan F hge o YO I, g ol (5 kel diges
Vo OBz olfiglel 4 JUl 5l g Wl s a5 GRSugle S8, 5l a5 wisls e St
A e Uty 09,5 gl 4 > b b )55l e

ol aid 8 e o by polie (el sl g W0,80 S8l 1) olers e 45 1S 08 )
¥osaio Sl e Pl plyiedy (Slhopyg)s Sygon | wuS ey, s &5 (895 i Pl 09 S
28 (29,51 JeSe 09,5 F aiols plil 1) L ped i (ialoj] Jsbo o a4 (005, ik 09,8
S8l GyF LS 50 a5 (255 ianS i 0g)S O tin)S Cdlye D pneliy LS (el Jsb
Dl i 138 g Ol ol3T & jgoay ooy )5 &S aisls plol Lty o 03 D yaaling

Sl 4y slogag il jo atde ;o 59, a9 55y 00 b S Al £ e 4 oo yed sleeg,S
b S ol o5 0 5T dids Yo b oy ped ol foliy auxsloy Wi 4y ze il + oxBex-
Lan bl G asdo £ loj o, 4880 £ 4y pgd dlda )0 oy yed o) 4 iljg, aBBs iy iol38l
in j0 4S5 2,5 plool Lt alfin LT s g 03 pelats 3k 5l el LAl gy Cold pgms
ol S8 g S aiBo £ il Sl byl gladtin po 05 Sl onyed b o )S5le
OF) il bl aids o I Yo a2 V5

g2 00d Jo aiS 89 Sl ee IV ;0 45 D3 eling 0 SBL Y ke 15 JeSte (slaog S 4
Jore igie Sl (g pSela jolateds w55 (Slawygyd Sged ain ¥ Sue @ Ole )0 55, ¢
2 Domalus Bui ood )0 i Ggieas JSU &y ansl &y dlowsay o35 5l s s JE G
OF) cusls aslol g &da LL B g o el oy jod ple &b slol

G okl oS S5 L lahee ad LT (o)l pcdl wiie FoLL 5l ey ol
g ab axdloy hlel gam Jole plil sl e SOl S Wad st DAY o
L e <l lawl Klotho clale o lp b o)l axjo-Ae glad,o 59,50 JamuS )0
Fedhee V boadaisle y3gy 5l ()5 (oo Vo) )5 /) e g 00 39 (3955 @le 5l esliul
0,5 24410 Na2HPO4 o 5 419/1 KCl o5 201/0 NaCl 5 A @sl> ol olind il
4 ol 5l sselwsay Jole e ol 03igen ((PHYIF) Jhis O jid L Av+ g KH2PO4

Joe bolfws jo ol )8 sl &0 Y-A sles 0 adBo j0 90 Jl5a P LT Cepu bgaido Ve Cos



™ e 559 915 00l (0SB 90 5 o 95915 s 52 D cpmeling (sl JoSo il

ARl S By baog) S islS” cile (liee e il 5 pUjgen S|y B Ssad il
Bg NG/MI /Y oS ol ol e 0l (6 S0l 1Y) g, 4 Zellbio GmbH .5 i

5 45,5y (uilyly Jolo doools smnl g5 oy plateds By el By S5alsS (051

Jidle s 51 esliiul b Slasbs &S 0 snliiul calisee slaog 3 duulin lp Soi ol H3o3]

28,5 Al P<+/+ 0 5 loline prlaws ;5 oY+ 4503 SPSS 5 Ll

badl

- By )TsedsS seil el eat ols L Y Jgar o tales] slaey S gislS gl (Sl
Olo L) (o5 5 095 10 955lS haw Ni)loy93  (xb @je l Laosls 457 ols (LA B e
03,5 3 (P=21+ M) Gid oo 2 5530 OIVY) S8 09,5 b anslie )0 e 2 p 59U 7107
ol GHlEl (P=2/T) 7S 09,5 ar Comd (dishen o550 O1AY iSike L) Ll (5
Bl 392y g bliae Dyl JoSe 09,5 b S35 09,5 jae Sl gislS mhaw (n Ll sl
(P=-1\)

Sbre Dolas (P=UY) Ll 09,5 5 (P=417) JoSo 09,5 4 S (525 5 03,5 95515 b (e
(P=117) 090 jloline 55 L g JoSo 09,5 [ Sho 10 (g (ol haw Sglil g Bl 0929
() loge3)

3 ylailine! Sl il £ Siloo & yp0a gl (Gaiod GWog S 93 olS b (koo ) Jgux

JoSo- s L JoSo S J s Wog 5

FolS e (5uSiloo
(il skeo 52 0,5 936)

o[+ # k¥ OAYE-NE  o/FFEYY INARE=IARY O/YVE-/FY

Wog,5 10 g3gls el (uRileo g lio (512 aB1 S0 il Iy Juloxd (39031 s .Y Jgur

(Eflmagh)  ofbe Sl ggane 48 S5 19
P Sluye ol ol Ol goco
N R Y/FYD B35 o Sy
<[+ QA Y. V/a¥h @5;05)‘5‘:")'.‘3‘.‘.‘{"
Y¥ BIYAR Js

P< /o0 Gaiow slrog S oy lolie oglisse



\vay QL}'.m.gU Y S)Lm'.': e 5)50 ‘G‘:').)’ () ,s,.l.c VY

Wog 5 (rSileo A lio gl p (So5 (y903] S Y Jgux

A)LOT
Jyes pE JoSo ) JoSo— Lol
Wog 5
- /4 </ s e/ CRIEAY Jyes

/4 - </ see /e sespe oo >

o o0 - -I5 Y JoSa
Heloy Hoeloo0 i - LY Lol

ARYRR ¢ $7041 -I5 s - LoSco— Lo

JAS s Pl slaog 5L JuSte Lis 5 L

c
4 -
3 |
5 |
1]
0 T T T T
J s Pl Jesa L JeSa i

95915 gans Sy ) Jfg05
I 9 J 35S 09,5 a4y G jlolimo (g |381505 g3

klotho(ng/ml)




ny o g ol5 oole (2l o slaige 3 Fho 979l gl 32 D (molisg 55k Joso 1

S 2latae 0 sl mhaw jloline 5 azgs (Ll (Rl Baseslas pol> Aalllae Ai3L (e
i )5 il plool 4z $ s s Dy Cyeliyg JaSo 06 pno b olpan 5 olgias |y L e a5
Oygot D el JoSo 5 (o859 Dl pod S0S Tl Jl oy p (GRoon nl Slaal I (S
JoSo Bpan s s 8559 Aaliyy 2l LT a5 05 gl Jlg cnl 00 Sl o plojen
O bogh iyl (ol ) jre $iglS grhas ek (i 5k crge Wl oo D sl

Ol ¥ i 51 00,25 g0 )18 Sailon s el 5 sl id Comdy wiz il v 505wl
GRIB 93 (99,5 9555 ATIR (33,5 S 5 waiS oo (20l oo | 53lS (89 (555
Slml b (8559 o2e5 (10) WS (o0 (LAB @il |) 930l adg (LS ol (uSie 0RO o0
2 9 998 ras Sbadsle )0 §islS mhw bis carge Lol g GgrwlaenST Cundy o ol
O7) aa5 o0 Bl (sras ladsho ;5 (2aluST ol ddde Suglio g jie 3 Slas s

S 09,5 a4y L JaSo 09,5 50 539lS zokaw Sl sl il (atine Hloged o a5 jsbles
odd 3ol gl lobine Al corge Lid (n o3 ool ol oy (rasling cl B e Lol 39 lobine
5 a9 f"’l‘ Bl Al (GialaST il ply e pldlxe NIREIPERY 29
slagl 9 05 Ol 8 098 plo Jleiol 5l iz )0 Wlgioe D asliyg Spas boolon
g o oDl yad S5 gl Dl Az )0l et (5555 Sl pd 1 ey Wl 00 (Sa5elsn 503
AV) 055 S8 (g )lom jl T sl 9 (oo L2k 50 (o580 Shae 9 )15 byl 0gn0

Olidss oSt o gelS mhw il sasmsplis i 0,5 5l odelcwsda slaaiil
oS slasdlas g 033, g pSojlail g3 30,5 )0 5 e o |y Ol ke 539l Zobas (55, a8 Sploxl
S5 b ol Aadllae A58l sl 0 COl (IS sy ks psboty jio <l o |y o] pyolie
2 zshe g9, ) G el Cog SO S e g 50l diged gl Caslinlon Bain g Sy
P05 95elS oha azgi (UL (aall Sasmo i gl s, adlllae uwle )3 956lS (9> (05
SRy GhISE))s 53 FlS polie Sl 4 Baimss (S s Sow 51O 39 (5

Jlisay 53slS sl 51 (slailis Wi oo bags peSojladl ol Yozl isls oles Bl 03,5 (s o8



\ray QL'S.MJ.U Al E)Ln..'b de 3)30 “5&)')5 () P,.Lc V¥

oo o 45wl e L Kes 5 i 3l T &L zolaw 4 3 5 Sl a5 5le
25 ol g opdleas g alie iy IS5 50 b duglie 1o 03,5 1 a3 55l S s 5islS
Biej )5 Syse ale 31 ,%es (S (1Y) o3 5Vl 50T S5 05,8 b aslie )5 05,5 50
Slalllae 51 (S 50 ol (23555 Sluyad £58 4 o] ) 55ke b gl e3lS shaw 5 (o855 colad
2 Sil9re (B9 Dl yed g (o FIS G BLS T ey ool ey (8L 6l ot b
3 .(V2) 09 S oS slien of B L alin ‘_ﬂ Sade s &8l 10 08 Somb ] Silsr llen
5 Sl ez (Giliae b 3lsn ;00 Ojlea) Sl ped g4 4 §iglS a5 CiS Glgs e des
Gl 4z b nlply o) sl T uslie Gl 55, ilapie S agd Sl yal
L) 5615 (copm ok (535 Silsr (o055 Dl el oo SIb a5 iy Slalllae s BaiS a0l
sl e 2l o s S lad bls
. . - .2 5ot . . & & r . . .

I Sag cdadlre & giols wo S A5 (VN ) (hen 5 gualj i) Gued o
3 (V8 ola 1y 5L g8, phnaw ol i85 a5 wiS o Ly "Trx/Prx L_,’_;I..\.:.M,SI‘_,’_‘;.iyl s (3,
5o F)‘LNOOLJ&% o ol pbiie o8355 lacodld o wisls lis o Ses 5 S glasilae
S 2505 Slaghee 4 Cud 03,5 0 503 SlaEge 9 )0nlil WS (o0 Jee (olaST slag il ol
(Y)Wl o luST (slo il b o po yieS sla] 4l Jlas s

Slyeis b s o ped (Sopmdlas s a5 ol (las (Y1) hlKes o 55 adlllas guls

556 alox 3l e o Kby yig,e Jelse Ul il o L a5 ams o o)l Sliios gl

5520 G 5LOTY) W)l oo (15 (55lonlie jo 45 25 oo "(BDNF) s I 32de S8 55,55

1. saghiv

2. Zeldich

3. thioredoxin/peroxiredoxin

4 Pre conditioner

5. Goes

6. Brain-derived neurotrophic factor



Yo e 559 915 00l (0SB 90 5 o 95915 s 52 D cpmeling (sl JoSo il

3 e 535l 0l 5 eles )35 5l STl 9 ilimbes (RIB! )0 (oot oo 555
e G sladshe 3 MBP, MAG, PLP alex 5l (rades (ol slacntisn ole ol b
JESs o [0 1) 08 S8 Ky i islS ogdleds (YY) 358 (OPC ) Capung pain gl
g0 OPC L g3glS aSTym o)ls srae JolSS [0 oope (i &5 oS oo Wl ads’ 0'FGF23
i gels b s ppilKe (Y0) Canl FOF Coite 808 palats 45 59 oo FRS2. 5undly g
2 Gl ke 0 3b cen e ol @S> ool Wat/Bcatenin e e 5,k
(Y8) 355 oo baiarmg ) 05355,

M Gk 3| 95 Sl g IGF-DY dguilans 0y 133516 ooyl malas L 5isls
lags B-catenin codled oS pw a5 Conl oyl Baimolis zuls (pl el o 5 9055 SloJokw ST
Srpegand Colad a5 e YL ) Jlaiol (ol 5 09800 Cusii 125D b Sl (slaJok p3555lS
(YY) 358 oo 5wkt g5l lo ial331 L 1,25D

2 S lolime Gl D aaling JoSo b pao ol janay Lt atin £ (g 50 (gl &l bl
9dse i Sl a4 ablizlis )l sladsle j5nsT Gl case D (rpelig o oays gislS o
ol Sopp cel 1,25D L oyloys (YA) oS oo (i slasl (cres] slaguly Jooss ,3 & jgornay
il o) FGF23 fuly cugi a4y ,0l3 1,25D a5 el (ol saasspylis a5 5 oo 559l MRNA
ek Jole Gl plgieds 5 09800 9555 MRNA L o Gl o 1,25D el 939l 1>
(YR) 095 so e yas Jsb al3dl 4 a5 ool 935l Ly BocS Wl oadscacs

Dimeling (dslio 58 5 Disaeling JUd 8 0ddss 4 08 SIS (ol )0 10550 sbaJsho ples
s &g 3,5boe (515 D eliyg BUS Cas ans oo lis laadly ol aitas 3 (5,5
S oS g oG] (mginy e Gosb 5l THUTHZ Jolss )5 (cage (85 5 el ¥ (o]
THL 4l oles sloJsbes ) oadsadss SYgame b THL @ 5loioy o Jsbo 5iled (sl a5 a8 e
THL S gimyin mle 500 Byb 3l s TH2 S sien Ll o 1,25(0H)2D3 .055is 50

1. Oligodendrocyte progenitor cell

2. Fibroblast growth factor 23

3. Fibroblast growth factor receptor substrate 2
4. Insulin-like growth factor 1

5 .Fibroblast growth factor 23



\vay QL’.’.m.gU Y S)Lo.é‘a AR 3)56 “5.:4})3 () ,egl: Y\#

g Wlgi oo 1,25(0H)2D3aS ols oylas o Sen 5 (oo Slidllae ol X5 Sgm )
prilSe a8 il 1) g9 cdiblone (25 5 390 "ODNF aile ool (Kb g5 (sla,5515 malis
ST Josl; adg Jlee b o (alS 0,5 s plosil (Ggp cdalne ol T ik 5l &S 2,
Gk 3l s 5 WIS 50 LplanSI ST (liee Ghali¥l a5 a8 oo e sladdllas gl 5o ool
() 5,5 oo &30 1,25(0H)2D3

bt Ll sbialisi e b jliwalS) S MRNA e L Dy (el
YY) aoo oo yralS 1) aulaST G i gy (g lolixs

JoSo g FI27) (oS 5 5 (il el Sl B1AT) Lt (glmog S )0 piite cnl (nSlee (ojn L
SMobie (2l carge Wlgi oo (ol JoSo B pan a5 39 wald i o0 GRSl 0,550 O17F)
nyes plxl olyemay D (palyy JoSo Bpae oS5 Lol gd J3S 095 & o g35lS o

D2 ol s ol e (g loloe jebay g ol ails 138l ;30 Wilgs o 3359

S5 4
Sldloe AL il St S 55 o BT S 5 Sl o SIS B w s L
L o o3 Yool e 553, s G5B 31 Ooplikond § 503l oyl il 5o s olSs
Gl a3 5 1 150 e Gl 6l 550 ISRl D eliyy JaSo e b ()] S 5

P9850 e (sra s SIS il Jalgs ply 53 jre Caeglie oo Jloio

Bl g alv

1. Mallikarjuna K, Shanmugam K, Nishanth K, Wu M-C, Hou C-W, Kuo C-H, et al.
Alcohol-induced deterioration in primary antioxidant and glutathione family enzymes
reversed by exercise training in the liver of old rats. Alcohol. 2010;44(6):523-9.

2. Jin J-J Ko I-G, Kim S-E, Shin M-S, Kim S-H, Jee Y-S. Swimming exercise ameliorates
multiple sclerosis-induced impairment of short-term memory by suppressing apoptosis in
the hippocampus of rats. Journal of exercise rehabilitation. 2014;10(2):69-74.

3. NayanataraA, Nagaraja H, Anupama B. The effect of repeated swimming stress on organ
weights and lipid peroxidation in rats. Thai J Pharm Sci. 2005;18(1):3-9.

[EEN

. Keshy
. Glial cell-derived neurotrophic factor

N



Yy e 559 915 00l (0SB 90 5 o 95915 s 52 D cpmeling (sl JoSo il

4. Suleyman H, Gumustekin K, Taysi S, Keles S, Oztasan N, Aktas O, et al. Beneficial
effects of Hippophaerhamnoides L. on nicotine induced oxidative stress in rat blood
compared with vitamin E. Biological and Pharmaceutical Bulletin. 2002;25(9):1133-6.

5. Arshadi S, Peeri M, Bakhtiyari S. The effect of 6 weeks swimming training on plasma
antioxidants activity in diabetic rats. European Journal of Experimental Biology.
2013;3(5):27-32.

6. Lopes-Cararo MM, Mazucanti CHY, Scavone C, Kawamoto EM, Berwick DC. The
relevance of a-KLOTHO to the central nervous system: Some key questions. Ageing
Research Reviews. 201.Y

7. Bektas A, Schurman SH, Sharov AA, Carter MG, Dietz HC, Francomano CA. Klotho
gene variation and expression in 20 inbred mouse strains. Mammalian genome.
2004;15(10):759-67.

8. Maltese G, Karalliedde J. The putative role of the antiageing protein klotho in
cardiovascular and renal disease. International journal of hypertension. 2011;2012.

9. Abraham CR, Chen C, Cuny GD, Glicksman MA, Zeldich E. Small-molecule Klotho
enhancers as novel treatment of neurodegeneration. Future. 2012;4(13):1671-9.

10. Duce JA, Podvin S, Hollander W, Kipling D, Rosene DL, Abraham CR. Gene profile
analysis implicates Klotho as an important contributor to aging changes in brain white
matter of the rhesus monkey. Glia. 2008;56(1):106-17.

11. Kokkinaki M, Abu-Asab M, Gunawardena N, Ahern G, Javidnia M, Young J, et al.
Klotho regulates retinal pigment epithelial functions and protects against oxidative stress.
The Journal of neuroscience. 2013;33(41):16346-59.

12. Shardell M, Semba RD, Kalyani RR, Hicks GE, Bandinelli S, Ferrucci L. Serum 25-
hydroxyvitamin D, plasma klotho, and lower-extremity physical performance among
older adults: findings from the INCHIANT!I study. The Journals of Gerontology Series A:
Biological Sciences and Medical Sciences. 2015:glv017.

13. Imura A, TsujiY, Murata M, Maeda R, Kubota K, Iwano A, et al. a-Klotho as a regulator
of calcium homeostasis. Science. 2007;316(5831):1615-8.

14. Sherlin DG, Verma R. Vitamin D ameliorates fluoride-induced embryotoxicity in
pregnant rats. Neurotoxicology and teratology. 2001;23(2):197-201.

15. Mitani H, Ishizaka N, Aizawa T, Ohno M, Usui S-i, Suzuki T, et al. In vivo klotho gene
transfer ameliorates angiotensin Il-induced renal damage. Hypertension. 2002;39(4):838-
43.

16. Zeldich E, Chen C-D, Colvin TA, Bove-FendersonEA, Liang J, Zhou TBT, et al. The
neuroprotective effect of Klotho is mediated via regulation of members of the redox
system. Journal of Biological Chemistry. 2014;289(35):24700-15.

17. Saghiv M, Sherve C, Goldhammer E, Ben-Sira D, Sagiv M. Long LastingChronic
Resistive Training Effects on Circulating S-Klotho and IGF-1. Archives of Clinical and
Biomedical Research. 2017;1(2):69-75.



\yvay QL’.’.m.gU Y S)Lo.é‘a AR 3)50 “5&})5 () pgl: Y\A

18. Schefer V, Talan MI. Oxygen consumption in adult and AGED C57BL/6J mice during
acute treadmill exercise of different intensity. Experimental gerontology. 1996;31(3):387-
92.

19. Devaraj S, Syed B, Chien A, Jialal I. Validation of an immunoassay for soluble Klotho
protein: decreased levels in diabetes and increased levels in chronic kidney disease.
American Journal of Clinical Pathology. 2012;137(3):479-85.

20. Ding Y, Li J, Yao W, Rafols J, Clark J, Ding Y. Exercise preconditioning upregulates
cerebral integrins and enhances cerebrovascular integrity in ischemic rats. Acta
neuropathologica. 2006;112(1):74-84.

21. Goes A ,Souza L, Del Fabbro L, De Gomes M, Boeira S, Jesse C. Neuroprotective effects
of swimming training in a mouse model of Parkinson’s disease induced by 6-
hydroxydopamine. Neuroscience. 2014;256:61-71.

22. Bernardes D, Oliveira-Lima OC, da Silva TV, Faraco CCF, Leite HR, Juliano MA, et al.
Differential brain and spinal cord cytokine and BDNF levels in experimental autoimmune
encephalomyelitis are modulated by prior and regular exercise. Journal of
neuroimmunology. 2013;264(1):24-34.

23. Hanafy KA, Sloane JA .Regulation of remyelination in multiple sclerosis. FEBS letters.
2011;585(23):3821-8.

24. Guardiola-Diaz HM, Ishii A, Bansal R. Erk1/2 MAPK and mTOR signaling sequentially
regulates progression through distinct stages of oligodendrocyte differentiation .Glia.
2012;60(3):476-86.

25. Medici D, Razzaque MS, DelLuca S, Rector TL, Hou B, Kang K, et al. FGF-23—Klotho
signaling stimulates proliferation and prevents vitamin D—induced apoptosis. The Journal
of cell biology. 2008;182(3):459-65.

26. Fancy SP, Baranzini SE, Zhao C, Yuk D-I, Irvine K-A, Kaing S, et al. Dysregulation of
the Wnt pathway inhibits timely myelination and remyelination in the mammalian CNS.
Genes & development. 2009;23(13):1571-85.

27. Yamamoto M, Clark JD, Pastor JV, Gurnani P, Nandi A, Kurosu H, et al. Regulation of
oxidative stress by the anti-aging hormone klotho. Journal of Biological Chemistry.
2005;280(45):38029-34.

28. Spach KM, Hayes CE. Vitamin D3 confers protection from autoimmune
encephalomyelitis only in female mice. The Journal of Immunology. 2005;175(6):4119-
26.

29. Forster RE, Jurutka PW, Hsieh J-C, Haussler CA, Lowmiller CL, Kaneko I, et al. Vitamin
D receptor controls expression of the anti-aging klotho gene in mouse and human renal
cells. Biochemical and biophysical research communications. 2011;414(3):557-62.

30. Barizzone N, Pauwels I, Luciano B, Franckaert D, Guerini FR, Cosemans L, et al. No
evidence for a role of rare CYP27B1 functional variations in multiple sclerosis. Annals of
neurology. 2013;73(3):433-7.



1A e 559 915 00l (0SB 90 5 o 95915 s 52 D cpmeling (sl JoSo il

31. Kesby JP, Eyles DW, Burne TH, McGrath JJ. The effects of vitamin D on brain
development and adult brain function. Molecular and cellular endocrinology.
2011;347(1):121-7.

32. Chang J-M, Kuo M-C, Kuo H-T, Hwang S-J, Tsai J-C, Chen H-C, et al. 1-a, 25-
Dihydroxyvitamin D 3 regulates inducible nitric oxide synthase messenger RNA
expression and nitric oxide release in macrophage-like RAW 264.7 cells. Journal of
Laboratory and Clinical Medicine. 2004;143(1):14-22.



\ray QLLMJ.U Al S)M de 3)50 “5&)')5 -y 'a,.l.c YyY.

The effect of vitamin D supplementation on the levels of
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Abstract

Swimming and vitamin D increases the antioxidant capacity and maintain
the health of brain cells .The aim of this study was to investigate the effect of
6 weeks endurance swimming and vitamin D supplementation on Klotho
levels of the brain tissue. In this study, 25 rats were divided into 5groups: 1)
healthy control 2) solvent 3) vitamin D, 4) swimming and 5) vitamin D +
swimming. Swimming training program included one hour daily for 6 weeks
and 5 days per week. In addition, supplementary groups were received
vitamin D supplement (2ng/0.2mg sesame oil/every other day)
intraperitoneally for 2 weeks. Data were analyzed using one-way analysis of
variance (ANOVA) and Tukey post hoc testat significance level of p<0.05.
Klotho levels were measured by ELISA. There was no significant difference
in Klotho levels of brain tissue between control and vitamin D groups
(p=0/19).The means level of klotho Respectively in swimming group and
vitamin D-+swimming group was significantly higher than control group
(P=0.01) (P=0.003). Also there was no significant difference between
control with supplement group (P = 0.30) and the swimming group (P=0.97)
and the difference in average level of this protein was not significant
between supplement and swimming group (P = 0.64).The results of this
study showed that swimming alone and in combination with vitamin D
supplementation could increase the Klotho levels of brain tissue and
consequently may have neuroprotective role against detrimental factors and
leads to a significant increase in resources and and finally neuronal
protection.
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