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Abstract:

Background: Folic acid (folate) which is a water-soluble vitamin-B is essential for the life-
sustaining processes of DNA synthesis, replication, repair, and aso protein synthesis.
Experimental evidence suggests that folate deficiency and its consequent elevated
homocysteine level sensitize dopaminergic neurons to environmental toxin, whereby folate
deficiency may influence risk of Parkinson disease. Accordingly, in this study, the effects of
different doses of folic acid on motor activity of rat were studied using rotarod apparatus.
Materials and Methods: Animals were divided into four groups and were injected
intraperitonealy a single dose of folic acid or vehicle/day for one week. The there test groups
received 5, 10 and 15 mg/kg/day folic acid and the sham group received saline. Then, all
groups were introduced to the rotarod test.

Results: The results showed that 5 mg/kg/day of folic acid significantly improves motor
coordination (P<0.05).

Conclusion: Overaly, the present results indicate that low-dose folic acid improves motor
performance of therats.

Keywords: Folic acid, Rotarod performance test, Locomotion, Rat

* Corresponding Author.
Email: shooshtari_m@yahoo.com
Tel: 0098 913 218 1402

Fax: 0098 611 333 1045 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, Autumn, 2010; Vol 14, No 3, Pages 217-222

\AN4


https://feyz.kaums.ac.ir/article-1-966-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

ML p 2l slaghge jo (8Sja Gallad o Sl 98 sl WliAs salie o 4

i Y *

plag (Jadke ¢ shdlee Jo ol g REd (e
WP
Laotisp o 35 s DNA (o5 5 (5ladiilon (g poli5 (51 45 ol OF 3 Jslons B sl 5 K S8 ol 1800 9 Al
sl o 05 ol 33 (518 05555 ¢ s 3o i Rl O s 4 5 Y 5 3 5ueS (S 0 Oy (0 285 A8l el (55902
S el el O ST caddllan ol 3 des e Al BT, DS Ll 4 Ml RS g 03 S el (s p s )
B IS s p 3550395655 o0Gams S eslial b AL 5 ol e g (S ol
A o mE/KE) slie b S dowl (rale3T slaoy S L s 03 8 g 4 Sl g 5 anlllas pl s L (95 9 SMge
Shmed e 03,5 3Ly ez Olea 4 | (D) ol 55 als 03,5 5 K38 il law B9y5 GuyF sge 4 Wl ), (0
38 alin 35 50 ANOVA §ga5T 51 oslinal b ool (gla osls kb 8 515 b350 3,50 29,65, oliws b5 ey S

(P<e/40) g ls mime s b 4 ain K Sde 4 0 ME/kg/day laie b S g desl Sl 53 48 513 OLES ool s 4 b ek

A s ) 2l e G bss 58 (S Dol

Sabie Bl Sl e G 53 (55 o adlad gy sl S5 el &S SIS O 5 o0 et 53 IS T AR

@l e e S I 5,65 0 a5T (S el 1T OIS

VIV-YYY Slrio VAR 5l OF ol ons ler o595 b (o2a g — (ool aaldoad

S gladsly e plie 53 LY B a3 5 A8 (0 O )
[V 4l Gl St Lad g plosl saen )3 Ly 8 4y S
I o S 33 4 S G gladly gekias Ol g 4 Y 5
SJSE s s sl e ) LAS S g e 55 e
23 (s g 5sb 4 g Olind B ONideed (WS 550 S5
Jee Mgl e geias Olge 4 5 Ol ply RNA 5
" S 4 g & s god O gredhiiagg ) 53 45 Yl S
G972 58 Sl gl S s o [0u8] JiS o Jus 25,
P35 083 78 (el el ) s 51 48 Cal 5 5 g (551
Ordins) Gusb 5l Jgane b & it son 398 0 il
530S o JdS e 4 1) et b &S pledipn e o
GBS 9 G am |y e op 4SO oy 5 g SN 5
Wl i 3 et gan [V] 0 352 4 LS o s
O oo 3 (bl 38 5 ol 5 )5 fite (slaey 5 JUas!
il 5Bl aS s o0 UL (65w Sledlas @b’ V] s,ls ol
L Y5 5008 5l 30 cmul (S oS it sop mla
Al i 3o o UL 3 8 5 Sl 5T 53 O gl g0
Qal g dms o 1S ST o 1) (555 s oK iy
e gop S ple S g 3 kS S (0 Ol S
2315 s B AS 3 g (s g8 e A
Wl 08Ol olont s2g 4 5813550, 58 DY (5P m sl
ool e SOl g SO0, Golen pf 3 [V] A8
L S 55 53 gl ol 5,8 0 13 30 o wad

YA

doddo
@ JoSe S Ol g 4 S g el Sl ealaal 03
O Bl 5 S doml O3l (Do 5 ol G150 @ 5,
(Srre a8 prasd P all O gren Al glagslen b
403 3 O eSSl 5 el M (gL Glas Shas inds o o
I e (1 I el g0505 V] e 0 ST w2 S
) gl Al b 4y s 5 e B V4EY JLa s
ol slael Ko 5l ad Qb G Sy Sl s 5l Gl
2550 Be gl s M sl s By sl s 4 0155 0 el s
ol 4 538 oLl [Y] 5 gai o5lal G518 -1, 586 5 5hs
Al sl s, 5 OF AL 5 A Y B
=S cm b cplial o5 4) Sbm e (DY B ol ae
AL [FA] kil oM saan 5 20 R DS e (S
—Vr s ¥l s e -0 S g plie w5, Y
el 2o ) Sl 4 & Wil S g a5 e
Y sl ol Ok iy 53 sk 5 e Jie sles s,

B82S (pole 0aStil> pulidd Canny ) 29,5 «Sa9ilr (SToles b Ml uliid)lS !

138l Ol paz gt

38l Ol paz Jagd oL (poke DASES ¢ guolidh Camns ) 29,55 8 59lg2 b Sl "
ol Ol poz Suged 281 ¢ 5 gugolS pole 9 sl 038kl )T 09,8 Jluils "
sJoguis 03luggd IS *

ol o 09,8 psle 035815 1jl5al O oz Sueed 8Ll

SFVIFPE - FD songi)gs S PIALE Y 30al5
shooshtari_m@yahoo.com :Sxlg)3S Cany

AQ/E/Y 3383 Uiy 30 VY VAR ) o =N (i}


https://feyz.kaums.ac.ir/article-1-966-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

..¢)_HS.§‘,5 -\:...a‘u.h;'uﬂ:wa‘;

Nes S Y am sl Jm (D) 59508 p o 0 5 488
w (0 O Vo mg/kg/day) K g sl calises pslie Ul g
098 S Y] s Gaup Plae S5 O a0 4 i S e
il S5 a i o g Oles 4 dald oy S Ol g 4
Sl GeuF A SIS G dm el Hlez 5 S s S
Ks 1 eslinl Ly Lo bas 25 > coglin 5 Jola Lai>
L oS ol (283 39,60, 238 15 s 3550 39,095
- o okt Sllge Jal i 5 3 > o glie OF 51 eslizul
e TP S el g £ S fols oKas ol g
L 45 505 slhams 35,055 o&iws Aib g0 0T OAS 2 Cob
S s Ol g 0 oS B 5 B Jon 555 0T 055 x4 >
Jdd o S gy ol 93 3 S r.:.h.? Iy €958 Oas >
593 V=W L oS A8 B £ ks ,s v Tmp” ks L ) ermp
eSS a3 85 s e oS on g s 5o
S 1y Sy e g A e 63 5 (e SL) 4361 ke
S S oS flhe sy B | s Dol cdl B s S
Joo g M S e aglie Ol Olge 4 S i
23 4 IY] A smlons OF 0ln 5,15 450 ¥ e 2 8l
ol o (gl 23 5 15 eslinul 5,50 (gyb] Sllons
55 . o3l (ANOVA) & b G ibyly 56150 esls
gl e g LSD 0505 51 (5ls otme 3525 oy 50
Olgme amy P<o/v0 5 aid aslizal Loy S o (505 0 gl

A 4 F s (g5l e o

bl
e 0 sdalis NS4S sls OLES (glel O ge5l
g 8 0l Ol Sde il 3 Siole)l il slaey £
a3l s (P= /v ¥) ol Sjline 55,65, oaws
oS Cbliys 05 8 5 dald 0y S Ble 48 s OLE ukes
Sl3 mme N1 (0 mg/kg/day) Slais Ly S s dul
Sl 055 e Lol (Vo jlad JK3) 3505 5935 (P=2/0Y)
dals oy S 5 (Ve Nomg/kg/day) pslie b Kb ol oS
Sl s gy ((P=2/¥ P=2/2) g ls gms OMil i 5
b S sl (oS 33 09 8 G 45 el S5 0L 2
L S s Al oS 3L ,5 05 8 5 0 mg/kg/day ,luie
P=+/v0y T 93 Solasre B 3 N0 mg/kg/day ,luaie
oS Sl g S G raeen () osled JKB) dls 5 gy
GodiS il yn 09 8 5 Ve mg/kg/day ke b g5 !
P=+/\ g > =5 \0 mg/kg/day luis Ly SJ g donl

¥ oosled [VE 0,08 [\YAR 50l

|2 antidoad

[A] 3ot O iS5l (Solom S iy by 835551 p o
PALS Dle (Blisl &S ds o SIE Sl 5 4 S
Sl Sladllan 03,1 3 52 O S Sl (olom 5 S 58 Aol
31 0T Lo 4 5 S dl o 2818 45 43S 0 Ol
dalss [V] dms oo 75 0S4 e 3131 )3 et pon
s o Sl (DY B (53959 SR S (0 Oy (0 28
O gmiaS 5L 4 M 31 31 55 pzean s o El580 1, Lawdly
ol ol sdalie Lamudy 5 e gon 51 oYLl
2o b5 OV a6 e 05, b OV B e a2l
) S5 reles Ll (e o (7S 0
sl BN XY et e ) S S5 58
et god O gl den ST 51 5 o e @Bly 55 XS o el
Sen 48 Al p D3| b slaki S g RS JSS L (5l e
Rdls A ek o et b a5 o JUIS 50 ] 3 e
el Rl 5 et gt e DL ) S (gdal 5L
Sy S ) 5l bty DNA ol (1S
) sae 4S5l sz (S B g BT (Y ok
[AV] a4 552955 92 S 0 e Sl pmesilSe 3050
T s 4 S Al b jles A 0 0L Slllae S
S R ) (S e SYNS s S sle0ss s S e sl
9 Y s 5 eSS uas e OliS Laa Bl ol Vo] ans
OS5k (molen 53 0 AL b & (ot gon sa
ST el 1 g5 S opl 53 pplply W] 48 0 oS
Soslial Ly Jls 5 pl e sl fige 53 (S 2 IS

C«-;;)|JS ‘;njﬁé)}ng.}j)u‘g)g)u)we@:m.}

by 95 9 8190
Y gt e £ (020wl cpl ol it 4
05 OAEYD) (o 85 055 b Sy o155 2 RELGT S5
Rils pAKin byl Sl iS5 58 0 5 aale ¥=§ s
UG 5l g g b g Slgal 5 s g (S5 o she
S g Ldd w58 ot Gla e s Sl g4 4
Ghmor A F 5 S, VY bl cele VY Ll s
GRS lns Ay o 2w 108 5 O 4 &ls5T a5 5o
3 Ol gl 5 gm ol 8 Sl gaz s YTEY DUl g
055 e 4 g Al 4 016 ool b g pls sl
P del o S s p S S e (U
o p 0 a SIB dl 0,5 8 gl (S o Sl
WSlgy e palie b &K oS 3 cle chel Kb IS

AARY


https://feyz.kaums.ac.ir/article-1-966-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

Sslie Uy S doul o5 o jhge bl i jls e 455 55,0,
Jalnd 31 i 5 am diles ST Bl 1, (Ve Nomg/kg/day)

o Kilg o (528 Dby Do g 3 g Jlas 5 4 (5 S
ls &QJJU‘” oKaus ‘545‘9;;

T A

Ll

LEE

AL

(adl) a5, 0s, oo jlaalicd b 08 = eyl
“
|
—

UK 5 (g 2 g e

& GL"\: ol b (Y oyless JSJ‘) Ao odalin (gyls pae SN
Saie L S Al 45 pla b g s o OLES kel o
S35 5 (6 s Jalas 51 (Liles S 8L s 1, 0 mg/kg/day

s 4935 oy = 1y 35 St Ol) s g o3 g

LTS

&folic acid{Smakalday)
@arfolic acid(10ma/ka/day)
mfolic acid( 15mafkalday)

* &

S

5 S Al Calisee slie (oS il ps laes S 35565 olKius Sl eslizal b S > 0051 (uSle (gaunlie =) ojled IS5

(FEEP<a /ey FHEP<yoy FP<i/i0) walioy

S gl )b iy el (S g B S
—ide glagslan (5 g Lo i (s Al g 8 g
23 Jle gl Gl 4B 51 g 590 S5 gl
Jo oo L 0pa b s Fo e L b S5 050558 slags,les
5 ady) Gy LKl el I Jie g5 s he 4K
Sl 03 9 Cmy 3550 05l gan 3 e L 53 58 DS
SLr09,5= §lm e st S0 AL FenS 5555 [VA]
o O3S Sole Glam s s 1 K5 by
i slag, ks o 0L Sldlas 4 g b 4 twl ol
0 =) S F 955 G g0 s 28 b Y 6 A6
oS 5355 (MPTP) sy g5l 50 F Y 0 b 8
Sladllas [V ] das o Sl 1 (r...;_,...gSJL; 3 ek Mg
g Sl 4 e Y 3 gmaS Llesls Ol K& LT
Slr09) 55 ol ssb 4 g 25d 0 LS se 50 (s ot
" e MPTP (oS jiolie 2S5, 58 4 1) K5 5l
22 S5 fmlss $lals) s S e crge oS polhe cpl S
0 b 85 R Ll g i oY SIS 53505 b 2l
Shw 53 (13 mne SalS e 4 ol DY B BB i
Soml ) (s (55 7 PO 5 0k S5 pmligs sy, 8
e b e sb Al 0955 4 i sen o d a4 1S 0
olnss ol s MPTP 51 (36 (5 > o 55 ol

Yy

ot S b el iligs palie SIS Sl andllas s

S g B S e b P 3 (S W, 5 dols
Al azin SO O 4 45 ala 5 g0 sl OLES ol o]
b amslie 5o s g 035 2l ,s 0 mg/kg/day Hlacs b S g
5 s b Ot 5 039 13,55 5 (5 ke 3l 51 Aald 05 5
S e e bl S o (g 39,00, 0B 5893 8 5,
les S cdlya 0, (Vv mg/kg/day) palis U S g ol
S8 Ol Sde 53 g o3 LI, 2 5 S Dol Sl o 5w
a1l 4K 55,00, oaws saigs S 1, 055 Al e
S =S Golem 5> S Al 2B pluls 5l gl o
oo 4 (3b) 4 3] gans 3 bl 3,08 o Sl JK
2SI el 2B W5 4 0T 5 ol 03 B lane S g5 Ao
"ol oas 4 Al dhexr S Al gl len Db
3 G S 4K D g5y gl AT (B3 - S sln
Sl Sos =t Jmile S el [V EVTA] Al g0 O
T A L s gmeS g A3l e 4 e e O gt
Iy 45 2 & i b S50 (S B ol (S grlie 3 Shos

3 bl 5 S 03,55 @2 e 5 033 LIS ST Co

J—Baj}ﬂ‘.[\v‘-\]:‘,_.ﬁwg'"“ i GOR pod 4 l?
slagsbon s Godnl Bl ole Ol g 4 oiiianmw gob

¥ oosled [VE oy [\YAR 50l

| o aoliheas


https://feyz.kaums.ac.ir/article-1-966-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

g S5 el il yslie O 31

dole s ha (550 Slagenl it GMIBI 5 5 S -
o=l e taBl o O gmiSOL solew B S L g slom!

o285 s DNA 3 55 0l o fsl ol b s g0

Solomt 332 93 it G oS 5 5 ) 5 55 5]
O3 O gal a5 (5545 Sladlas o S [IA] 3,15 O sS4
Sy el 5l (a4 F ) 50 S5 el alS
St o 5w Ll ol o kile aslisl Y g5 cdale 5L
L 5l e SRl sty & OV B L3l sl T 51 5k
O g 4 45 )3 29 il b 5 g (oo 5l | s g
=l opidmer (¥ S clle s 5l b b e Sl
3L Pl as Jb s 0 S sl Jld 1) DY 8w als

DA &S 5len 1) ity sl 5T ol Sen DY 5 Ll

S5 domd
S das e L addlls ol 3l el s 4 s

35y e g0 533 A Leemily Do 4 S gh el L s
Al pls fasd o0 {2l o sl Bge s (S WS
g 5 |y gt g Ol fd ol 5 Sldlas du e
B geslgls slagmluy JS b 4 5 SIB dewl 5 )8
J 31 1530008 WS (K0 L 5 0Ly kit
SLp iy p s gl (pl GRS &S NS (0 bl S 0 tS L

S (o A

S0y 9 K
il i Sy 055 Jlo Sl b adlllas ol

S0 Sl dhwy ps ol 48y D)0 51l O e A

References:

[1] Mattson MP, Kruman II, Duan W. Folic acid
and homocysteine in age-elated disease. Agin Resh
Rev 2002; 1: 95-111.

[2] Hassing L, Wahlin A, Winblad B, Backman L.
Further Evidence on effects of vitamin B12 and
folate levels on episodic memory functioning: a
population- based study of healthy very old adults.
Soci Biolo Psyc 1999; 45: 1472-83.

[3] Meshkin B, Blum K. Folate nutrigenetics: A
convergence of dietary folate metabolism, folic acid
supplementation, and folate antagonist pharma-
cologenetics. Dru Met Let 2007; 1: 55-60.

[4] Brocardo PS, Budni J, manuella p, Santos ARS,
Rodrigues ALS. Folic acid administration produces
an anti depressant-like effect in mice Evidence for

¥ oosled [VE 0,08 [\YAR 50l

|2 antidoad

3 @5 W] aaS e i 1) sl plie 5 UL sl
Ol 2 f et e 308 Lsls L glasdlas b O, Ken
L Ll ccmnl fim (FamiaShl b 313 4 Cond (Gt
Ladl oIk (g ls sme Lol Cilises slaoy B 5 (g lem ok
5 Ssh dmal B oy B il Candy 4 ST N> S Ol
P e gt Ol 53 (ool (oS panns (S5 Jul g2
398 (g 5l AD (55515 4 e o S Jy diten
Oy LOT s Ollan (ol 53 (obuiiomm 3o b ool Juls
b et gob i glaoins falS Olajs S1 gain) 3 38
2 (S deul 5B 0y ) by sbaJasa 53020 5 o2l
e 53 VA] 2,5 plowil (g ey Slalllae Wil 8 gmiS L (ol
S Eals b oV gag,s Il a8 cal edd 5,158 alal
I S Glad B 51 5 Bl e b 0 O piS L ke
T B e 0piSHl olen R Sl L Y8 65400
ou byl (il Claalin &S W a s S Coles cdls
[¥] 48 o0 Ol 15 0 miaS ol oko B3 5 oo o8 o
(et 3o el a5 3 S Ol 55 O1,)Kea 5 Lalonde
Sl (g0 s glacinsd 53 B glagmly g 55 51 20
25 i got 4 Amsgn 0L 5 0 Sllas [1Y] 5,05
Gl Kan ol ) 4 298 0 Sl e sl glachls
i Sl asl w15 ol @ty sl g eST el S 50
s il bl wodd 55155 ae opl o (e lapmnilSa
Sl 8IS T (gLt o ol b o o IS5l (gla
e A W] o g e w5 s e gan ) e S
e 5l e sl L ol 5o b aleS @ et gop e
omen 338 (0 05uiS 5k (5 len Sl Sl 55 B sl

sl wae gladels Jsla js Ml (3 b 51 pttens g0

the involvement of the serotonergic and
noradrenergic systems. Neuropharmacology 2008;
54: 464-73.

[5] Gregory S, Kelly ND. Folates: Supplemental
forms and therapeutic applications. Altern Med Re
1998; 3(3): 208-20.

[6] Miller AL. The methionin-homocystein cycle
and its effects on cognitive diseases. Altern Med Re
2003; 8: 7-19.

[7] Martignoni E, tassorelli C, Nappi G, Zangalia R,
Pacchetti C, Balndini F. Homocysteine and
parkinson's  disease: A  dangerous liaison?
NeuroScience 2007; 257: 31-7.

[8] Kidd PM. Parkinson's disease as multifactorial
oxidative neurodegeneration: Implications for

AAA


https://feyz.kaums.ac.ir/article-1-966-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-30 ]

integrative management. Altern Med Rev 2000; 5:
502-45.

[9] Lee H, Kim HJ, Chang N. Effects of dietary
folic acid supplementation on cerebrovascular
endothelial dysfunction in rats with induced
hyperhomocysteinemia. Brain Res 2004; 2: 139-47.
[10] Zang X, Sheng Ch, Liang L, Wang Q, Le W.
Folic acid protect motor neuron against the
increased homocysteine inflammation and apoptosis
in SOD1%"* transgenic mice. Neuropharmacology
2008; 54: 1112-9.

[11] Chen H, Zhang SM, SchwarzschildMA,
Hernan MA, Logroscino G, Willett WC, et .al.
Folate intake and risk of parkinsons disease. Am J
Epidemiol 160(2004): 368-75.

[12] Lalonde R, Barraud H, Ravey J, Guent JL,
Bronowicki JP, Sterazille C. Effects of a B-vitamin-
deficient diet on exploratory activity, motor
coordination, and spatial learning in

yong adult Balb/c mice. Brain res 2008; 1188: 122-
31.

[13] Ghotbeddin Z, Moazedi AA, Parham GH.
Comparison the effect of different doses of zinc
supplementation on motor activity in young male
rats. Iranian Journal of Biology 2007; 21(3): 543-
8. [in Persian] .

Yyy

O, S g g

[14] Moore JL.The significance of folic acid for
epilepsy patients. Epilep & Behav 2005; 7: 172-81.
[15] Obeid R, Herrmann w. Mechanisms of
homocysteine neurotoxicity in neurodegenerative
diseases with special reference to dementia. Ame J
Clin Chem 2006; 53: 326-33.

[16] Ramos MI, Allen LH, Mungas DM. Low folate
statuse is associated with impaired cognitive
function and dementia in the Sacramento Area
Latino Study on aging. Ame J Clin Nutr 2005;
82(6): 1346-1352.

[17] Ravaglia G, Forti P, Maioli F, Martelli M,
Sevadei L, Brunetti N, et al. Homocysteine and
folate as risk factors for dementia and Alzheimer
disease. Ame J Clin Nutr 2005; 82(3) 636-43.

[18] Farhoodi M, Majidi J, Talebi m, Yazdchi
Marandi m, Alizade M, Arjangnia f. Barresi sathe
homocysteine serom dar bimariye Parkinson va
ertebate an ba sheddate bimari. Journal of Tabriz
University of Medical Sciences 2008; 29(4): 47-51.
[in Persian]

[19] Smith AD, Kim YI, Refsum H. Is folic acid
good for everyone? Ame J Clin Nutr 2008; 87(3):
517-33.

¥ oosled [VE 0y08 [\YAR 5ol | b asldeas


https://feyz.kaums.ac.ir/article-1-966-en.html
http://www.tcpdf.org

