SR 9§ allio

ASIYY spipdy g,0 MV 18l s & ,b

Olual (S5 39 0 3SulS Az
\WAQ HIT/NY o) Louds/ @isiads 9 coaaags Juw

o (5 301 HT SBG ) 30 JId pé (i GUBL> 5 (53530 3 S g9 ! S 5
O 939 398 gl (g JS10 @3y 5 @ 4D 3

S5l Sl (53336 wnen yiSu " asly ala y yiSs < gulsT cal o SlBAs Ly asaa
2oy alu yiuo! o yiSy’ oMe alf aa yiSa

oM

390 sl Jlasl Ly baye (219 )3 0529 4 doygyg o 1o &5 wblye 530 5515530,55 S los 23S 51 (o ol (6 lass 3h0he
Lol g ol pas S o8 Cosl 5la0nST ol WS o (3 6550 B el o)lot Bl )3 AT Slels | (S 55 e 50
&Sl Jsbow S5 551 5 SlopuasilSe 13 598 s Tl S glsisia Qo m3lsS 2l o a1 1 oo 5 3131
3 5o Sdgb dl 4 ol a g L ccwl oad Laseie peal 3T (gylew 43 o] Cogllae byl 9 5l 585 olid cladn] gl
ol 3 alise (s pSanin (LS jelil 4 M 55 3 ol e 4 sl BB asiio 0dg: sk 55 Quo 3t el whe slojls sty

BB syn dyge 0y Jlb s plisml galidls 5 6350k p Sl RS Sl GBS

Sl Ly ey 2o g pmilfl o) 59) VY oo s (] ) g 9 0,515005 (it Sloglar (90 4 Gmogigisiasied g oy 0 opmlll Jae olox
il JLsb b ol (550 8 gl Sl b, 3 Al g S () e 35 )3 Slho B G5 ©oge 4 ¥ MOIKG 50 L SJgb
xS ol ol pl 1 S5 anl 3,218 g 8 W > bl g (6 S3b w0 ol Cargo Cpmgigish il (S50 slagl J31 55 bl

D)

25yl Il golow y3 (B3-S Sluls floysar ;e Kb sl 3 Jlain] a8 s o (lis 3aios oyl 5l ool Cwd 4y oMbl 206 a5 Al

bl (5550l 5555 yiaol «Sgd Al pasl PT35S 45519

L pdob a8 s oy, i ime Dl oS PPYEVT

sdalis oo ()l o eseial (65450
ez o Laass als (ol =l 5o el
2 o a4 bl 5 5,850 (6l ge gailais
534S Sl oals DL Sladss (V) Sl (ulS spn

L ol e (sl =l (Sporadio .S S £

IS e sl b b e (1 s 5 Sl
3ol a bl 5 68 L sl ol
) —iises sloags
SIS 33 S e ol las Slae ol (Gokins i

Sl (AD) Saul 1 551555555 (olew «Ya! -yl

- A‘ L. .‘},Q Ol

. . P e aefl )
Ol ool e ply ol by pole 05,5 cgisls

Olplolepal (letal (Ko pale ofails o Sy (0aSisls (55509 58 05,5 Lol '

Ol ool (Kl 93 axly o oodlul 33T olSzils o 25 poke 09,5 ¢ boliul ©

Al eleiol clobol S pole olSails (S (oSt «s5sls b 05,5 woliwl |

Ol eoliol o5 pley olE2ils by ke 05,5 Lokiul ®

Ol kel hasl Sy ple olKils (S5 (GOSN ¢ 55909 5B 09,5 ¢ Lol ) play S :Jg;m (SO g9

Email: p_reisi@med.mui.ac.ir

FFV WMJAT/\\\'Uu/rmj%gxu—ow|§.:ﬁm§mm~



Olylsan g sulsl el gu SlBag L saa

ol el o ladal (o3b5 Mae (g5l 5ae
3131 GLadLSsly Ol 4 G 0525 4 45 o
V) Xz ol ol

sbe an glos 1S Sl ot (gans 53 5o
3 5 S el Slegs Gl s o olaes
3 el T (olazy oS sl ol g 5 Yo e
el s 3 Olisman 5 48 8 ps o S (5 5m
4S el o3l 0Lt Sl ol LS o
S el Il e 1Al s Wl g e aolaes] S
SLadllaly Jas 3l LaolanS| o1 .S cli) jage
L L0l Ol 355 0 Jlol 5 LS oo (58 sl I3
3508w el T ol Oleys 5 (65 i 3

B slamlus oy S 51By melus L S5
Sl ez 510 dles! 31 (ol ¢l &S 2l
e by cpl A3 e Sl (e
SN 55 (o Olhss 53 as gl oSS 53 SE
ot e G e e Sl &
0l fl ke (Solhs el slacand (3L3L
i S o> e liglad sk 55l
aS Cul ol e da (A) sl &l age 1B
S e ol Es bl B Al 2 B L 55 eS
el e {Siplie SW| iaman 5 W05, 50
ol 3 egr Jle oS i e el
Sl i SO ST Al Q) 33 5 o el Lol 55
(il oo Qo w3155 wge S| 5T A5 6l g
o el I Solas 35 2 S cnl o sllae
(V) cd s, U

Al Ol a8 il onls QLS Slllas L o
S Samior alS ul il 4 Ol 0 s S
R Oyl Glidies 0555 U (s ) by

sralill glac, o didla 5 Sl Sulgd wl &) 30

A St el il 5 (g Sl SV
e 5405 S o 3l 53 05 iy Doy 50
S5 ol oS als SIS T e sy
e 3 S sl glac Il cgr S5
53 Pl s coal sl sdalive s g (5 0 olas]
dl b ol Lol s 5508 5 (6551 e lis
g (sl e dle (V) ol (glabasl> 5 o lis
S 3l DL Ilghls sl as cul e
Al e cabasle 5 (S8 e Sl R slas Shas
Solas i 45 Cothasls 0L Sl ladllae (¥)
a0 ol (0o ol 4y Sl s el
gl Glasll S i o 5 2003 3 g5 dla
o e il S5 Ol 4 (Solaw ol 52
Gblis (ool ol 5 b el 5,555 Jas IO
ss e 8 L s il 5 6 Sal dul b s s
Sesls 3,37« o &S Gl sl sdalin (0) !
Sy LAl g 48 555 55 el S350
D eslial 350 AR LST Sl 53 S S
Sr—re sl Jsl 4 ((F) 5,5
L «lis 15 (ICV L Intracerebroventricular
il 5 S0k s S SO g T e
Sl cnl she 53 (ST sbe ladal b 5 pomen
oo Aoy J515 o 55353 il (]l S g0 3l
(F=0) il e el T (olew ganllas (gl oonlis
S G5 B AD 5550 5 a8 lge 5l S
R S 3l =50 S conl sslalst el S e

OeeS1 5T i 35T LAl G I3l
sy 4 Wl e 30 5SS, AL
555 e e clalis 5 SAS 5 gladd

ol dled s |y Jgha 5 Slas 5 Cosled s

WAL GST/NY o led / s 5 S Jlo — Olginl (ST 53 0S50S Al FEA



Olylsan g sabsl eal e SlEas Ldy asaa

fromglkg 550 L Ol IS Sl Js
e G sl 2l 4 ol gl LS e
oS p_f Kis ! (J\dezllw a3 YPI0 £ /D)
SeSB g jenl ol Ses 53 WO ot s A o3zl
3 ol SR sl b s b B Re
035 i 3l dn s 8 0bled dazmer o Al
SO0 g bl G S o i
Cmdge) G lr slapk sl skl Sl
s s EV/E MM s = AMM e g
23 Flos—s 52 Jos S LYY mm LS
o G et J5LS 5 s S sl dazeer
MAIKY o 5555 5% 2l G255 A Loy 351y sl
Sl eslial Ly 6 a3 sl s S 55 (ol 53 1/0
0 o L iSiomial s Sor oy 5 O stk S e
o oS s pll Kl e s 1l S
Sl g Ty s 3 13 ol o o) aed
A S sl e 5l gl (T (e 55 3 35 )
Jd it pliin) 5550y Lsid, O pajl
5l y— -(Passive Avoidance Learning Test)
12 e 555 5 el G P Shazia Y CsdS
sl (6500 el o e e e slale
b il @Sl s i S 5 s
=i, 5 SO s el (Shuttle Boy Jlss
L I T R
o iy 48 s s e (6,880 il e o
o SLbl s s ol 235 S o3 S
s ol i8S VL 558 s e 5l ) i
3l s s SUB gaba e 25,5 5l
Y Se el S V0 S 4 S SIS s

30l O 31 oy s S Jleel Ol sl S

ol slac; Lo dila 5 5580k Sulss waal 13

ol (G eal I slacs 3 dasl 5 g Sl S

Dy e P95 el Glask s G5 L

B w9

3 G il 53 i S L 5 L
Yook or O3 LWistarslss 5 ol e o S
Tl (it L gl e s S eslind o S
OLasS ol 2 580 (o e 03 5T 55 g s
ISl 8 5 e s T sl s
SISl e 5 O 5 el 1Y (g5,als
AL

1S el 3 by gy 05 S

>l dlis am 05,8 ol 5o () sl es S
435 G5 ol dbp Jslows (500 glagke 0553
Jlayip s 55 V) s 4 Lo lad S
s Sl s Bls s O se 4l

Iz am 05,5 ol 53 (sl D) 53 05,5
53358 7 03la al I LAl g
Lo, Glad Sz 5 4 G Gre gl J=1
J=ls e o il e SISTPRANSRVE
A Sl s Sle

05,5 orl 5 (S Al + (ol D) pyw 05 S
o3l el T LAl g (o Jlis 4
G5 Sl ke slapta I e 53 5 ol
ST denl 55, V) e 0 b Glad g 5 LS
by Slo J s oo 4 Y molkg s L
L S

G5 b Sl (gl 5 ok slaes S o

¥4 WMJAT/\\\',)u/rmj%gxu—ow|§.:ﬁm§mm~



Olylsan g sulsl el gu SlBag L saa

sralill glac, o didla 5 Sl Sulgd wl &) 30

ej; L;Lhuly Shuttle Box oKLwJ BE ;5},.1
GBI 53 1y (5758 Olej o 03,5 L alie 3 (5 a3l
:l:/\/\c/\ EMJ}J&J{J[}A@“J\JJ}&J:«A&S{JU
3B Y /S ETVO 5 el e S 3 4SBTV
ﬂ:?/O‘J@m&j(\J@‘P>~/~O)r§ob§
53 4B Y O/F £ YA 5 g eul o S 3 sl YooY
.Jﬁ(YJg..Z‘P<'/'\)V.\;on§
i Slros S Ol (ols me DB s cnl b
05,5 Ol Js s sdalie I g ol + (5 00l T
Sl S ol + el 05 S L LS (el
NN Aoy 595 SS palan ol ecils 395 (Sols sme
WU YA 90 5 el 05 S 5 b YYV £
5O IS P< /o)) SUss a4 el 3 s
jé}*‘ibﬂ"};); @UY'/YI‘:?/O ‘v\.’uw&
(Y o P </ V'“L"’J;J’ 456 YVE/O £V Y/A

'J_}{

sy an Al el I3 B s 5 ol UG Gl
Coilys 5l Ay azin ) 5 el YF il |
oy BBl s 55 o bss Ol (S S S 5
05 e 3.8 S L5 semmss 5 A ols 513
S S e LU Bl 4 fge 3555 2 0l (6 e
T S N I S K U PP IR P W
L TS S E Ry P P N TP I U g
O35 5 Vb aal e b Sl catw cadasl>
it o 55 S b BLbl 4 555 sl Sl Ll
Wb o e S0l gulis il b))

by b e 8l asolel ol 5 450
= Ol Sldlad b el (6,850 055 &
s (Kruskal-Wallis) .5l i 55T S el )L
A eslaal Post-test-g> Dunnett's

Lasl

el

tt

Hi

*

('-M'

sl A I Ao o133

Shuttle BoX o&aws 53 S b Jes! 51 sl YE 51 s g0l 3T gy 53 pbsy GBI 3 0l Ol » S g sl b ) S

el g galabl gedias OLES i Ol

laoy S rlaa’ﬁ [EN-1p 5,4"1] 055 b Ao s s g Sl okl g P <o/ey @"““ETTJV":‘U;QHG’J")L’J‘” Sl ekl s P < ~/'(>‘_¢'.an.«“;.*P

sl 03 N =V

WAL GST/NY o led / s 5 S Jlo — Olginl (ST 53 0S50S Al 0



Olylsan g sabsl eal e SlEas Ldy asaa

ol slac; Lo dila 5 5580k Sulss waal 13

R

Tt

HH

**

o~

Pl KI5 bt o1 3

Shuttle BoX o&aws 53 S si s 31 ain o 51 Gus 500031 ) 55 sy BT 55 0l Ble) 3 Kb donsl 5T Y Y3

ol g il gokasOl i Olej

baas 5 plos s 2o sl fT 05 5 b aallin 3 Jlsine gl gukasils s P <o/ ma 1T 5 8oy S alin 5o Jls sne gl guiasilts s P < /00 e 0™

sl 039 =\

Jeslss cnl s dms (il 3 Lad sy 50 5 sl
Sie el ol s 53 Wl g OlAST 5]
AP
GmioF da 5 4S8 ool sl 81T Sl 52
33,5 o Sl e 555 5 ol Sime Slask J 1
Lol en (g0 55508 5l eslind 3 G5 Jhals
ol o dalie (g3xn o twd 3 (6551 s puﬂ oals
Lol ol aSiamul cpl 5 (o5 (W)
oo Sl e Sles Pl S lany
Cble Srals cxls 53 (VA) 553 e sl ] 5l
23 o gl Lol 1S 5 Shas 53 Il 5 sl
S e 53 5 S o 5l ey 6 el Ololes o0
(08 Cal o saaline (g ool T 0w olss
Sl =3 5 3 5eS &S Sl esls 0L lias
e S AS ol g b s Ll sl i
Tt e s 0350 530 53 (S5 M5 sl
o Jobw g5 i 5 e b s Shas gl O

Sy

St iy L5 55 4 sl 0t s
5 65 A ol e e 555 5
ol 3V S el 5 558 Jg 58 0 i s adabl>
S o (5 S o el
5 ekl 2alS s 8 slanlSe o e
Lol o 50 a1 (ola 53 (b Jles!
e Jols O S5 95l ss 5 gla e ls 5 gz s ol
glaa s pstau b o laoladls o,
—Lo slacdy (503 S S (DL b s 5
VD) A2l p L0 s, 8 s o 5 5 (AB) A shal
A Lol an (legs ol o ool 0l asiia (VY
5 6500 Sl g sadlaie pliar o Laly, s
3525 L00) Col CulS gad 3 o gast 4 cadabl>
a3 e b sl s ldg, s S e cde oS ol
L dng oS Colenls 0L Olalllas s i

U SR VSO { R S5 IV BV S W N Y

2 \VA«)AT/\\\'Uu/rmj%gxu—ow|§.:ﬁm§mm~



Olylsan g sulsl el gu SlBag L saa

LI GO PR U RS P P g Sy P
28

s 3o 03 33 b oS ol 0303 LS il

S (YY) 555 0 alabl 5 (585l anl e 05

Sl jlge 5 U Izl ol sl Jlae|

3 e a5l St il 150 Nalk/ATPase ey

oaseiea (YY=YY) il ol (35000 5 S o ol 58l
Odel by Erely S g donel G ez 45 ol 0l
V) 335 o s gt il Al 55 el

Olys 45 (S5 ol 35008 & ol 0l jailie
St ialS 55wl OlMae 05 3 O
= 53 b 55005 e J-B sk a b
s el S 55 e ey 5 S o Jles Wl e
OV sl 36 50 S el il

S = I 8 sl ol i esdls
(A )03 355 by ol o8l Sl is] S
Sl =SS S dal S ol eu s e i
S— «S Qo V—g;jji o e Sl
Aol Cpmad AEL o (el D 55 88 SN ST
Wil (s (558 Glaolns| 8l W5 55 S
A Pl Slalllas (Y0) S3l3 2 55 Uy 35 5
=5 Qo V-a)j)s s oS cbli- Sl s
AS el sls S ol ise s Shysl 3 Shee
Sl slapad e 55 LB sk 4 Quo 5l
e S35l B3 B s calS a3 el sl
o (TP) IS on oy Saa |y (i =1
Ol 4S sl plis ol L 5 VeerendraKumar
AU ol b Quo Al LGS

L;—iJ}: o L;LAQZ)A BE) ol odsd ),:3‘&:..5\ Q\J\xzj

sralill glac, o didla 5 Sl Sulgd wl &) 30

SV OF S eslizal j2alS (el e ATP IS0
sdalie Liuly cl 55.008) 5,05 blal Shsl s Shes
(S5 Ogmmen (e Sad s 5 Sos ol 0l
S (85 ) e 4wl 35 (STl 5 alabl~
3513 Jlazt 4 ol osls LS Sladlas .(14) AL e
L5 5s Pl o ge il e s 53 551
e a3 5 A skl Sl e slacnts
(14) 35 8 8 sl oy slacSDl

Jol w3l s &S Col sl el rones
e 5 el I Sl salalS om0 S1AuSl 5 S
Jssdoe w50l Al o 2018 s 55553 2l U
23 e S il S8 51 S5 S Ll e
(Y0) Ll o o5 Sl 5 abasl>

s S sl 0L HL sl 6l o b linle]
SRk e e S5 osb 4 Ll S
o3l Olzi Slalas 35,5 Ll JT (golew 53 dlasl>
Sou3 4o dsdme (Bg) S gp Al Ol J1 oS ]
B R e
25 5 55 JU(CNS) (558 0 Sl gt

W5 Sl (S a3 (sl 05l Jome S
(Y1) sl o JL ONS s 55 (sla s 3 o
55 JLES slad o as il asls 0l Sliss
e Sl 5o (S8 el Hlee L5 e La IS
55 Jlaimd S oplply (V) il b pesT A
D 6 S JSs S b el G jen 4 ol ]
O35 Ay oS Jlgs ol glad Sse b 5 JWS
ol sl s an s s 2als 1, JUS KL
5y RIBIL 5 L0 sST sdome L35 G b Sl Jes
Gop by &S s s gdhe Sl e Il

WAL GST/NY o led / s 5 S Jlo — Olginl (ST 53 0S50S Al )



Olylsan g sabsl eal e SlEas Ldy asaa

Jv )l K58 ol lacans s coladlas ol sy
S tadls o3V 1) bl 5 (g Sk (6l SIS
33 Shsl gla e ol Jle 5l S olge a1y 0]
AT 16,8 o b 53 el )T (olew
Aol Ol s S ) 50l d SE 5 10 4 a5 L
Quo 5155 s sl Sl iy e 8 S 53
Sl sl T e OLdlee 05 53 (el O 3
Sl Al esle opl B e 55 00 Jlerl il

References

1. Flynn BL, Ranno AE. Pharmacologic manage-
ment of Alzheimer disease, Part Il: Antioxidants,
antihypertensives, and ergoloid derivatives. Ann
Pharmacother 1999; 33(2): 188-97.

2. Herring A, Ambree O, Tomm M, Habermann H;
Sachser N, Paulus W, et al. Environmental
enrichment enhances cellular plasticity in trans-
genic mice with Alzheimer-like pathology: Exp
Neurol 2009; 216(1): 184-92.

3. Lannert H, Hoyer S. Intracerebroventricular ad-
ministration of streptozotocin causes long-term
diminutions in learning and memory-abilities and
in cerebral energy metabolism in adult rats. Be-
hav Neurosci 1998; 112(5):2199-208.

4. Zhao WQ, Alkon DL. Role of insulin and insulin
receptor in learning and.-memory. Mol Cell En-
docrinol 2001; 177(1-2): 125-34.

5. Ishrat T, Khan MB, Hoda MN, Yousuf S, Ahmad
M, Ansari MA, et al. Coenzyme Q10 modulates
cognitive impairment against intracerebroventri-
cular injection of _streptozotocin in rats. Behav
Brain Res 2006; 171(1): 9-16.

6. Reisi P, Babri S, Alaei H, Sharifi MR, Mohaddes
G, Lashgari R. Effects of treadmill running on
short-term pre-synaptic plasticity at dentate gy-
rus of streptozotocin-induced diabetic rats. Brain
Res 2008; (1211): 30-6.

7. Gutteridge JM. Lipid peroxidation and antioxi-
dants as biomarkers of tissue damage. Clin Chem
1995; 41(12 Pt 2): 1819-28.

8. Hernandez-Diaz S, Werler MM, Walker AM,
Mitchell AA. Folic acid antagonists during preg-
nancy and the risk of birth defects. N Engl J Med
2000; 343(22): 1608-14.

9. Nakatomi H, Kuriu T, Okabe S, Yamamoto S,
Hatano O, Kawahara N, et al. Regeneration of
hippocampal pyramidal neurons after ischemic

ol slac; Lo dila 5 5580k Sulss waal 13

S A o San 1y oy SIS 505 5
(YY) das o 0Lz 1y Quo gt 5T il caily
L 2,8t Oloys oS das e 0LeS A3 Slelas
V‘ij—;b Sl s S sel Sl sdes [ 5b 4 Quo
s gla i 03 1 (G sS ool oS 4
ol e e LAl il s e 50555 2l G
S Qo oS ol e ol oS sty il
55 SIS Gl 5 oy emas (GoliS Clabls

o s G 55 G5 S gl e

brain injury by recruitment of endogenous neural
progenitars. Cell 2002; 110(4): 429-41.

10.Rauscher FM, Sanders RA, Watkins JB, Ill. Ef-
fects of coenzyme Q10 treatment on antioxidant
pathways in normal and streptozotocin-induced
diabetic rats. J Biochem Mol Toxicol 2001;
15(1): 41-6.

11.Kruman Il, Kumaravel TS, Lohani A, Pedersen
WA, Cutler RG, Kruman Y, et al. Folic acid de-
ficiency and homocysteine impair DNA repair in
hippocampal neurons and sensitize them to amy-
loid toxicity in experimental models of Alzhei-
mer's disease. J Neurosci 2002; 22(5): 1752-62.

12.Paxinos G, Franklin KB. The mouse brain in
stereotaxic coordinates. Oxford: Gulf Profes-
sional Publishing; 2004.

13.Bothwell M, Giniger E. Alzheimer's disease:
neurodevelopment converges with neurodegene-
ration. Cell 2000; 102(3): 271-3.

14.Grace EA, Rabiner CA, Busciglio J. Characteri-
zation of neuronal dystrophy induced by fibrillar
amyloid beta: implications for Alzheimer's dis-
ease. Neuroscience 2002; 114(1): 265-73.

15.Herring A, Ambree O, Tomm M, Habermann H,
Sachser N, Paulus W, et al. Environmental
enrichment enhances cellular plasticity in trans-
genic mice with Alzheimer-like pathology. Exp
Neurol 2009; 216(1): 184-92.

16.Barkats M, Millecamps S, Abrioux P, Geoffroy
MC, Mallet J. Overexpression of glutathione pe-
roxidase increases the resistance of neuronal
cells to Abeta-mediated neurotoxicity. J Neuro-
chem 2000; 75(4): 1438-46.

17.Wenk GL. An hypothesis on the role of glucose
in the mechanism of action of cognitive enhanc-
ers. Psychopharmacology (Berl) 1989; 99(4):
431-8.

7OV

WAL ST/NY o5l / 02 5 oy Sl — Olgis S 0Lzl alaes



Olylsan g sabsl eal e SlEas Ldy asaa

ol slac; Lo dila 5 5580k Sulss waal 13

18.Hoyer S. The aging brain. Changes in the neu-

ronal insulin/insulin receptor signal transduction

cascade trigger late-onset sporadic Alzheimer

disease (SAD). A mini-review. J Neural Transm
2002; 109(7-8): 991-1002.

19.Hoyer S, Lee SK, Loffler T, Schliebs R. Inhibi-
tion of the neuronal insulin receptor. An in vivo
model for sporadic Alzheimer disease? Ann N Y
Acad Sci 2000; (920): 256-8.

20.Blokland A, Jolles J. Spatial learning deficit and
reduced hippocampal ChAT activity in rats after
an ICV injection of streptozotocin. Pharmacol
Biochem Behav 1993; 44(2): 491-4.

21.Davies SJ, Goucher DR, Doller C, Silver J. Ro-

bust regeneration of adult sensory axons in dege-

nerating white matter of the adult rat spinal cord.
J Neurosci 1999; 19(14): 5810-22.

22.D'Hooge R, De Deyn PP. Applications of the
Morris water maze in the study of learning and
memory. Brain Res Brain Res Rev 2001; 36(1):
60-90.

23.Streck EL, Matte C, Vieira PS, Rombaldi F,
Wannmacher CM, Wajner M, et al. Reduction of
Na+, K+ ATPase activity in hippocampous of rats
subjected to chemically induced hyperhomocys-
teinemia. Neurochem Res 2002; 27(12): 1585-90.

24.Matte C, Monteiro SC, Calcagnotto T, Bavaresco
CS, Netto CA, Wyse AT. In vivo and in vitro ef-
fects of homocysteine on Na+, K+-ATPase activ-

WAL GST/NY o led / s 5 S Jlo — Olginl (ST 53 0S50S Al

ity in parietal, prefrontal and cingulate cortex of
young rats. Int J Dev Neurosci 2004; 22(4): 185-
90.

25.Lass A, Sohal RS. Electron transport-linked ubi-
qguinone-dependent recycling of alpha-tocopherol
inhibits autooxidation of mitochondrial mem-
branes. Arch Biochem Biophys 1998; 352(2):
229-36.

26.Lenaz G, Bovina C, Formiggini G, Parenti CG.
Mitochondria, oxidative stress, and antioxidant
defences. Acta Biochim Pol 1999; 46(1): 1-21.

27 Veerendra Kumar MH, Gupta YK. Effect of
Centella asiatica on cognition and oxidative
stress in an intracerebroventricular streptozotocin
model of Alzheimer's disease in rats. Clin Exp
Pharmacol Physiol 2003; 30(5-6): 336-42.

28.Cummings JL. The role of cholinergic agents in
the management of behavioural disturbances in
Alzheimer's disease. Int J Neuropsychopharma-
c0l'2000; 3(7): 21-9.

29.Raghavendra 'V, Kulkarni SK. Possible antioxi-
dant mechanism in melatonin reversal of aging
and chronic ethanol-induced amnesia in plus-
maze and passive avoidance memory tasks. Free
Radic Biol Med 2001; 30(6): 595-602.

30.Aksenov MY, Aksenova MV, Butterfield DA,
Geddes JW, Markesbery WR. Protein oxidation
in the brain in Alzheimer's disease. Neuroscience
2001; 103(2): 373-83.

7O¥



Journal of Isfahan Medical School Original Article

Vol 28, No 112, December201( Received27.1.201C  Accepted14.7.2C10

Effects of Folic Acid on Passive Avoidance Learning and Memory in Rat
Alzheimer Model by Intracerebroventricular Injection of Streptozotocin

Hamid Reza Dehghani DolatabgdParham Reisi PHDHamid Reza Azizi Malekabadi PAD
Hojjatallah Alaei PhD, Ali Asghar Pilehvarian PhD

Abstract

Background: Alzheimer’s disease is one of the most prevalesihbreurodegenerative diseases, in which
neurons are destroyed especially in related apeesghitive activities. One. of the factors thatypda ef-
fective role in pathogenesis of Alzheimer's diseigsexidative stress that is an imbalance betwess f
radicals and antioxidant system. Co-enzyme Q16, &y powerful antioxidant, has role in energy-pro
ducing mechanisms inside the cell and in preverdingeroxidation of membrane lipid; and its positiv
effects on Alzheimer’s disease has been demordtrateording to the fact that folic acid is onetloé
precursors for synthesis of Q10 in the cell, af& been demonstrated that its blood levels areaksed

in Alzheimer’s disease, this study aimed to evaledfects of folic acid on passive avoidance legraind
memory in rats

Methods: Thirty male wistar rats (300 + 50 g) were dividedhree groups (n = 10): sham, Alzheimer
and Alzheimer + folic acid. For Alzheimer inductjsireptozotocin was injected intracerebroventricu-
lar (ICV) and after that, rats received folic adidily (4 mg/kg, i.p.) for 21 days. To assess laggni
and memory in rats, the passive avoidance leatestgvas performed

Findings: Intracerebroventricular streptozotocin impairs selelearning and memory in rats and
folic acid can prevent these impairments.

Conclusion: Data showed that folic acid is probably helpfulaifeviating cognitive impairments in
Alzheimer’s disease.

Key words: Alzheimer,Folic acid,Streptozotocin, Learning, Memory.
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