[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

VIV NIAG poss s o) aslad « FA 690 Glogs (S pole ol&iily ( (St 5y 0uStily ahas

B 5 2o Gige j3 Cals I U aibls JWS p1 S ygSus! ! (Y 5b 52950 13 (o5

WAV Gy sl WM A e 255

LRAYLEN

e 5o ol el 0l (a LD (a3 ety o (5 e i 3 (S sSl Al ile 5 4
o (Veomgkg) S Sl Al (S 5o s andllas cnl 53003 8 e glabail> 5 (g5l VD
s e s s dES oo Gt 03 b b g5l ael oSk s Al s, T e
S Sl cdny 55w Wl Sl 0 (Prmglkg) e 5555 tel Slio (s Gy b culs
55T ey edIS s g5 51 Oleys A el ol A e 5 S sl YO mg/dl 1 Sy slendly
o il s OT Sl da Sl TY 5 s bl Oleys 0L s J L sl Sk il alsl
o ol cloadil s 6)578“* S Sl gl 05 Gladi s 5 el O35 Ulse OLL L3 o S
35 o S Sl Al b Oleys 5 S Sl 3 Jleb b (5l al Sk s adiBl dul s s e
238 Pl s b e 53 Sladasl= 5 6,85k jasls 5 38 J 8 sla e o abail> 5 5,55
Oloys bs la e 4 Cond (p<0/00) oS on 5 (p<t/00) O35 SialS Oloys Comsd by Dbl g
G el Cowsay gl 3 Yot (St 5Kl doal SIS (5T 5 SeandIS g 31 350 208 w3
o i3 ST 51 505 0 ety Sy Sl Aol 3 g5 S il 5B s s il 5 6 Sl
S sSal Aol 51057 bl Il gla gl bl s g e OF b dad e tlis WD 1 bl

58 eslanal Cobs 5 EU ot bd OV s g 53 ol e JoSe G Ol g

sl e e bl (6 8l (S Sl el (ol S skdS olals”

2 i slesd lash sdan L (ol 4 oar g L d s

B
o= L
TGt Sl

ol psle ouSHD il oy S
Olboss (sl oy oL

oSl ( Sy oSl (5 5 09,5 T
Olelos _KL{E ﬂjlp

*
IS b e gy o315 Olas 1 gs oy 55

CAVATOVESY il b os S bl pgle
email: p.hasanein@basu.ac.ir

douds

S b belse Sl eslinal gl oob bl (aae oS
e Olgea sl sy @ S5h 5 s el Olos
Lo p bt S S Sel el S il sl sl
Aol by s men Tl Sl ol 53 eibes
oS IS AL aslie o eiles 4 Mae Olla 5 Sy sSl
5 eblis s Syl dewd i eaSslgiy Wl cpl &S 03
S Olpear Sy 5Kl Al Cpiman Bl e b SV
e Sl 585 Ohle D3 bl o sl p Je b el
YV TPE GUJX W T [T [ SCR [ 9

okt c.fz)]jjf ,k; il L5€);FJ cJ-L‘ ;;i-x;?; DL alasl> 9 LS«;:STJLi

V714

W

Aol Ol sy 5y (lasdlas mjfe_..a OsSt

LS Sple OV RIS S5 (Diabetes) <ol
o2l l eles OSUS Glaplll s adaze S50se
5SS as oS 3 Sals Sl U e S
S s Sl Sluls sy T 5y ko
Tl et aseia Sabs S 33 53 555 e S5
L U PR I e B P SRR |
Slaosesl 53 Suls 4 M s Al e ldibl 5 6 ,Ssl
53 TN dmen J S e S 4y S e SV (1l ol
Jdbo Olgeas &S (STZ) w55 9555 il oy o LWl Culis
Pl 4B S 5 by el e g Subs o2
b T il sds e (lala bl S5k S

TPAT (00,509 ¢ ) oylad « FA 0,50 o g (Kiiy pale olCiils o ST 3y 0uSCils dles


https://tumj.tums.ac.ir/article-1-378-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

\Y OLlEan 5 icun Low

Gl ol w8 5 aol sy ool aLT Sl
o3lizl 35 g0 ol Jlad b (531l Jhe (6530 5 aladl O ga
e S Jrss 5 (O Gl s &5 8) SL fiLs oaus b
ML e b el e LS Sl s sl eslizal sla_bs,
3 o Ced g3 bld S aar G IS sbe
Ly i 95 ol el (FexYexYeem) slal 4 S 8 S0
G sl i 53 S s LS e pae 5555 A 0 S
Llas 13 ol e gl SO dloba 5 e e SO ke oS
Sl ra o3 bakes oen Go b 5l (SO SIS 5 50l s
Waws b Ol plal ol ol 3 sd e Jlesl Olp> s
3 S by Sl e s a8 S IR s S s Ol
@St ko 4 b Ll bl b Caed s (g
Slagl Yy CladS 5 o 0l atas Sl e i 0 U Cand
ol e akds go s edd bt Ol (SUL Cend ) sl
¥+ (Acquisition) s ,S5L & ge3l plomil g e LSS (Es
G 0ley e 5 08 S e B By Ceend 53 hge Ay 4i35
(Step-through latency, odd b S0 Cwond 4 oS 55,5 U
SO 5 edd Al Ceand 55 o 3 (oS 35,5 Sl A 5 STLa)
ool aw St el e /0 S b s (S S S5
Sl e 5B Y Ol e syl SU i S sladke
DS a3 53 Sl g a5 o Iokame 5 i s oo Sl Cad
Sui b Caand 4 LS 5555 51 e Ol g A
Coand 4y 39,59 51 4B VYY U e oS SHse 535S 00 2l
Rl & e e OB & Sk slaD a3l S e Sl GG
a4 2gss 4 Sl S Ol e S Qalsesl sl s s
Olg 6,850 51 ald Ulses 55 o L5 (SO6 a3
celo Y Retention U alasl 0 g3l plowil Cogor L5 0 g
T 0 B8 e S ) S 3 g 883k 03l 5 e
Condts 3353 5 0 5 A Sh Cd 53 o s A &30
> Okl BL Ol 5 Step-Through Latency (STLr) _S,U
The Time Spent in the Dark Compartment (TDC) G ;U alaéoes
oge sl Yor B oS s 53 Al dnlie baoy S o 5 e
Wy e aails O3l S e il S a3 w5555 )

Llo o L b Cand 3 B Y Sl i g ST ones

VPAG 520,508 ¢ ) oylas s FA 0,50 o g (SKiiy pole oliils o Kb gy oSl dloes

A 3y by Sl AU a5 (g 8eL el S Sl
Slr pasete Ol OpSE &Sl froman 5 558 e a5 L
ol o3 el e e s S 6 als oWl J S
Wl SpsSal bl SUs s A s 4 addlas
Jd e 31t Je (Sl 5 abails Oga3l L eclis s abail

- 315 3 o Passive Avoidance Learning (PAL) and Memory

O B9

Sl o lesl 53 AV Oliesy 55 45 glalstle andllas opl s

Sl 5 ezl plosil Oldes (S pske oK1 5550
eslazal pf YOr=YAY iy essdems 53 sl S5 5 ol s
5ol B s b 0l Lo Ll 53 Sl A2
— s G S 5 g a3 YYSYE )l a5 e
A3 13 S e g e b Ll Sl aS el VY St
@lme G TV S 53 5 35 18 Ol St e S s
e 359555 el Sl andlas ol s s eslizad Slasbesl pl 6l
L& oS3 5l 3 a &8 a3 eslizal S, SKalienl 5 (STZ)
(e 559 85 el LS a5 (Sigma chemical, st louis, MO, USA)
L35 G5 bl 4 Ymlkg o 0o 5 Slis 5 &) son
53 s S L b e 4 (St s oSSl deul
IS laes 5w cosla holal (68450 b s canlllae
S sSal dowl + (2hs 5 Sy sSal bl +d 285 (b (Il
GuF b e osba mls Glaes S b B LS s
Sas de 5 LS 2l (Prmglkg) e 5555 el Sle S
U5 S e & plaise 0SS Sl b 0T Sl e
oslil andlas ;5 mls ige Olsear oop Yeomglkg 51 e LOT
Wiy bl Cdeny mbs 5 J xS slees S Sl 4 Ll
A el 38 buy Koy SKul el Veemgkg e
ol e Gl b s SR ks 5 JAS e S s sl
A oSSl el bl b 0l e 55 slgml s s S 23l s
3osn bt 3l (685l s Al Oga3T 55 L tse 51 S
035 Sl lilesl OLL L3 B S 15 b3yl 5 Jadsel
SN 408 Lo 5 (Gl A3 S 0 SIS 5 s
Colex Sl Jerdlsies Gillas oS Olhes (S psle oK1


https://tumj.tums.ac.ir/article-1-378-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

e o ol 51 5l alsila DGR Koy K] dical g il VY

A A

~ \&

&l

s T

A

g

5 -

A

2

g 7

& A

3

n Y |

Jzs Vit C +J =5 b Vit C +ubs
B i ok
9

=

8

2 01

Z #i

)

& ¥t

2 HHH

wn)

2T

p=|

kS Y

5 Y

S

g Y

El

Z

Jzs Vit C +J =8 oobs Vit C +&ubs

c Yoo o ook

5 HH#

\% Yo T

P

2 Yo

=

2

= AID

= Hi

2

E Yoo o #

S -

& O A

: ]

)

Jzs Vit C +J =8 oobs Vit C +&ubs
D
T v
Z
g Yo "
g
g Yoo 4
S ##
_é AN
<
E=IE NN
% o
2, #i#
Q
£ ’;‘
£
Jzs Vit C +J =8 b Vit C +ubs

O3l 500 V0 st S Sl ol (ST 5 50928 A F1 Vs 55
(A) STLA p Sy gSsl donsl 39 9565 I 31 IS 8 (g5 il (6 S0l 5 aladl
33 345l SL 0l 5 (C) STLE (B) 5,53k sl 5L 3,90 L0 3051 sl
S Loslsr .m=A) ales 5 d,u8 glaey S s (D) So,b adaimes
U 05,8 Ly sl ¥ (p<o/o)) J 28 05 8 L oslis ¥ (p<e/e) J S
05,5 L sl ## (p<e/+0) eili Ol bz 05,8 L sl # (p<s/o0))

A<t/ V) olis Oloys linos S L sl ##E# (P<t/)) odld Olays ubs

S S JEe el 4 eld ol OB cnd
(Frmghkg) pels Sle b Gop b Sl e
S sl 035 038 B s el sty S bk gl
A 6)}15-?' Sy il 5 S b g SIS et i
Ol SEM) :Kke [lae Ol osil £, 850e &y goas Laosls ples
ANOVA (5 bl o315l oy S n Sslss s (8l s S
Olgea p<e/o0 s oslizad Tukey s o Jlisa 5 a2 b

A a;,z;ﬁ,uwwmcb

Ladasls

S8 b oslml Sl 5 il el o cobs
Glaes S o STLa L KU abaises 4 3555 Oloj oS pd 23l
sk 3 OA Gl (p>/00) call ol Jxs 5 mbs
dhise 4 3555 3l Clal S50 gl Y laosesl sl
(YVE/Y) DS 5 OIYAEYA) b o5 8 53 (SO0
S 53 (YA Slsge) (p<e/or)) s i B ouls
TDC 5 (fO/¥Y£F/0) asl ,ials STLr ghyls ol o S calasl~
AYOOLEE/Y) 28 05,8 a4 Cand OAFEIV/Y) (glasl 215l

(FA YA Hlssal) (p<o/o ) p<t/+)) L (V2 Y/VEANA
Sl Sk 5 Al 0pel Ly Sl Al g
STLa ;5 55U 45 sls Olis 46, bSS uilols O 05 =l dl e
s OA Slssal) (P>0/00) 5,10 sy il glasy S o
03 slasasl sl (S 05 S @ (1 mgkg) S sSl
I, TDC 5 STLr « oo ahaiss a4 35,5 31 bl 550 sl
JuS ol o8 Ci 5 ol 4 (OB 5 1C 5 VD lssad) sls s
Slp S sbigesl sl (SpsSal Aol S Esl,s
STLr slls o35 pl Cpwzmen .(p<t/+0) dzils 3L (g ,8sb
4 S (P</00)) (glasl _2alS TDC 5 (p<e/v v V) sl il 53l
VC 5Dl ed) dis g Sy sSal ool L oS Oleys J 28 058
o et 2k Bl 4 SsSl el s (OB
el 655k 6l sV laosesl sl 55 g 5 BB s
TDC 5 (p<+/+0) STLr «(p<+/*)) LU dlaiss a4 55,5 3l
05,5 il pesde (OB 5 \C 5 \D laged) sl i |, p<e/+0)
ks Olays S 05,8 5 S Sl dol ol Oleys mbs

TPAT (00,509 ¢ ) oylad « FA 0,50 o g (Kiiy pale olCiils o ST 3y 0uSCils dles



https://tumj.tums.ac.ir/article-1-378-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

\O OLlEan 5 icun Low

53 by ol Jae Tl g5 555 s e oS 53 VL
Ga Vsl ) o 31 80 gl oV 51 o Kl
35 ol aadlae s ol VY el by e OF eS| s
s Ses 3pg 03 el (S S Sl el Glasl T
S sSnl dowl s g 31l axils i abisl> 5 (6,850
K555 K55S gt Cllad Ly (SUS fdas

YO HYV YA

Sl i s Sptees 0l 2l e SU5 el s

Sl s ol by s aasls 5 (6, Sel s (gledd alis iE
ol ol s alibl 5 (6 ,S0k Al S Sl el S
AL (S el S St Sl Ldas 4 by e LS
bl 5 5ol Il ghls 2l lafige ol adlas o
S5 el 53 bl 5 S5k adly N g S 05 4 S
Lol T s esls 0L sl s Ll Sl s 5
35 ¥ deay (S Sl denl JaSe 4S5l OLES Lo aallas
Al e gSae [y OVl Ll e Zuls aeds (slan
Sl ey S8 5 0 G55 S sSul danl g
Lok Oloys b slaige Ll sl 6 wdd Oloys J o8
3 S iy el bl s BB jsba Sop Sl al
g ol Olays b oy S a0 Coand (slamil rals SIS s
O3 ol sag 5 Sy sl sl ol (55158 Sl 31 L =k o
F35G e 51 Vsl e s Sl 53 e n
oasta JolS sba jaa cabs s bl 5 g Salb oWl
5 B o Sdale OV alex 31 ol oz Lol ol oS

IR IO 0 o

el o ke OF 5 0 s8leS] el 3
okt o3ls m o 5 s Al il e s Jalse ol Jlen
23l 2bs 2l Sl oles Lol als candS a i
Sl W 4 e Culs 5o e e DS s (S5
b mmer 1 g 2l 0Dl 53 andSon s ps
ol Gl Tl ks andls e oSl YD
Vil St sSl dl law g ol aslllan 3 (5,85l o
SLise 53 oS en i 5> 01w by Al e
S35 5L 03 5P aks 53 e Gue e Plsl b
AR R AR )

CMN‘ I lea.n L_S)La.:; wlm .bfjﬂ &'}L& CJYW&‘

VPAG 520,508 ¢ ) oylas s FA 0,50 o g (SKiiy pole oliils o Kb gy oSl dloes

il glaos 8 s sl slml g Il 53 SIS a5 055 N -d g

(mg/dl) Lwdly ;S 18 (,9) 0% O3 03 5
oy g oLl g3
Qv £ AV SN £ Y/5 W +0 YVY £ Y JJ;:S

a¥/f £V AO/\ £ £/Y YIA£V YVY £ Vit C +d x5
YAO/# £ A/V* Q¥ + 7/4 YIY + 4% YVy £ ¥ g:..gli.s

¥OY£A¥ ARV EAY YV e YEFEY Vit C +ouls

(P<2/20) el Oloys b oy, S b sl d(p<t/o0)) JzS o5 S Lyl *

(B 51C 5D ,ls505) kil glaba=dle LB oyl
S0l ey SIS 5 Ok O35 Sy Sl Al 3 g2
e ey S 5I8 5 0un O3 el esls OLES ) Jsds s oS
Sl (ol Ll 8) bl gl s Cilzes slaes S
3o s Gimlesl gl 5o stis Olays by o S il
(p<e /o)) glamdly ol 8l SIS - slass 5 (p<e/e v )) wily ials
o S Sl Al g s g 02 Oleys J 28 05 8 4
B LSy SIS L O 035 58 IS 65 S sla e
S B Gl e b Sla e 4 S sSel Al
(p<e/00) Js S e dlds Olays (s 038 4 o O O35 23
Olays (1ls 03,8 G O U35 L3 o3 e sobl sl
Wil sy e iSOl S e 8L S sSel Al L e
S | LDy S8 s Sl S Sl dol 925

O Jsds) (</00) 3ls Jaals o Olays s Sl
SesSol doal Sy 5o a8 A esly OLES aslas ol 5o
GSol 5 il spp s BB sba Sa) T Clew
O bl ramen 5 s S J S Glaise 0 Jl ool
G » ks e S OAd mby e uls LT 1 Sl
Sl 3 laosasl slias JEals (a3ls 3 s abil- 5 g Ssb
il sl (68l s adasOlis S ad Cals Sl Olasd
sl Aol i Ol e 50 TDC i 5 STLr
NESRCIN R ITIPIK S ARPIPY-H ESEPRP R P
b OIS 5 S eas xe adles i 3 Gres

V714

@&L&delr_@olwl&ﬂ&&ﬂ)&wl Lol T el


https://tumj.tums.ac.ir/article-1-378-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

Hasanein P. et al. \Ys

b el s sl Bhe ol Sl EU el ail g
&j]:\j)s V.L.w_-w C,.:‘jlaﬁ > c;{.:v‘))gw\ J\:M‘ S GJ.«::u.a};:..A
g c&ﬁ)}{_@\ Lol JA&» TN Y"ﬂ‘.s)lb Jl.l.uj Sl s

AT s - 1 - 5 Lag
)j—«-ﬂ&ﬁ J’.:Ja ija.w 03 S J‘JM.N‘ U:JJS (._3.).»\ Q.:.H#ﬁ Li>
ol oo il 5 (Sl ol S Sl Al DI i
S5 e Sl s 3 O Sl s by e L andllas
oz ST Sl 5y Y0 ey Sp Sl dewl oz s AL
L oaslio 55 555 o OF b Jad o omlid WS 51 cbli> o
A b 5 b sl b bl bl by il e s 208
3 e 3 ol o (S 13 SG Do OF 51 0y ils Syl Al
3,8 eslanad cobs 5 S0 sl Y

References

—_

. Kucukatay V, Agar A, Gumuslu S, Yargicoglu P. Effect of sulfur
dioxide on active and passive avoidance in experimental diabetes
mellitus: relation to oxidant stress and antioxidant enzymes. /nt J
Neurosci 2007;117(8):1091-107.

2. Artola A, Kamal A, Ramakers GM, Biessels GJ, Gispen WH.
Diabetes mellitus concomitantly facilitates the induction of long-
term depression and inhibits that of long-term potentiation in
hippocampus. Eur J Neurosci 2005;22(1):169-78.

3. Lupien SB, Bluhm EJ, Ishii DN. Systemic insulin-like growth
factor-1 administration prevents cognitive impairment in diabetic
rats, and brain IGF regulates learning/memory in normal adult rats. J
Neurosci Res 2003;74(4):512-23.

4. Reske-Nielsen E, Lundbaek K, Rafaelsen O. Pathological changes
in the central and peripheral nervous system of young long-term
diabetics. Diabetic Encephalopathy. Diabetologia 1965;1:233-41.

5. Di Luca M, Ruts L, Gardoni F, Cattabeni F, Biessels GJ, Gispen
WH. NMDA receptor subunits are modified transcriptionally and
post-translationally in the brain of streptozotocin-diabetic rats.
Diabetologia 1999;42(6):693-701.

6. Reaven GM, Thompson LW, Nahum D, Haskins E. Relationship
between hyperglycemia and cognitive function in older NIDDM
patients. Diabetes Care 1990;13(1):16-21.

7. Ryan CM. Neurobehavioral complications of type I diabetes,
Examination of possible risk factors. Diabetes Care 1988;11(1):86-
93.

8. Tun PA, Nathan DM, Perlmuter LC. Cognitive and affective
disorders in elderly diabetics. Clin Geriatr Med 1990;6(4):731-46.

9. Patil CS, Singh VP, Kulkarni SK. Modulatory effect of sildenafil in

diabetes and electroconvulsive shock-induced cognitive dysfunction

in rats. Pharmacol Rep 2006;58(3):373-80.

10. Tuzcu M, Baydas G. Effect of melatonin and vitamin E on diabetes-

induced learning and memory impairment in rats. Eur J Pharmacol
2006;537(1-3):106-10.

. Ahmad M, Saleem S, Ahmad AS, Yousuf S, Ansari MA, Khan MB,
et al. Ginkgo biloba affords dose-dependent protection against 6-
hydroxydopamine-induced parkinsonism in rats: neurobehavioural,
neurochemical and immunohistochemical evidences. J Neurochem
2005;93(1):94-104.

—

12. Ansari MA, Ahmad AS, Ahmad M, Salim S, Yousuf S, Ishrat T, et

s Sas s poadlas ol s Ko Sl anl Sl s ol
sl SVl b slanST ol LBl ails R gladasl-

V) PV

sy S Olgsa bolaust 5T L ol syl bls

Ll 5 el s e 5515508 Solew ki 03 Sleos
b obd e glaasl OW 55 ege i gildenST il &S
23 Ll o Sapy sl e S| BT S
i e andlas 53 mbs gla B se e Oloys o Ol e il I
S S AdsS e 3 ,8es 3 Pl (S50 4 L il
S 5T e Gl M (b o Sl 2
P S5 e 8 Ll T el e 515 )
5 5 Shas It ol T s el 6,0l Ayl s ege

VAT
’ Sl ol

14.

15.

16.

17.

19.

20.

21.

22.

23.

al. Selenium protects cerebral ischemia in rat brain mitochondria.
Biol Trace Elem Res 2004;101(1):73-86.

. Landmark K. Could intake of vitamins C and E inhibit development

of Alzheimer dementia? Tidsskr Nor Laegeforen 2006;126(2):159-
61.

Charlton KE, Rabinowitz TL, Geffen LN, Dhansay MA. Lowered
plasma vitamin C, but not vitamin E, concentrations in dementia
patients. J Nutr Health Aging 2004;8(2):99-107.

Levine M, Rumsey SC, Daruwala R, Park JB, Wang Y. Criteria and
recommendations for vitamin C intake. JAMA 1999;281(15):1415-
23.

Cho J, Kang JS, Long PH, Jing J, Back Y, Chung KS. Antioxidant
and memory enhancing effects of purple sweet potato anthocyanin
and cordyceps mushroom extract. Arch  Pharm  Res
2003;26(10):821-5.

Delwing D, Bavaresco CS, Monteiro SC, Matté C, Netto CA, Wyse
AT. alpha-Tocopherol and ascorbic acid prevent memory deficits
provoked by chronic hyperprolinemia in rats. Behav Brain Res
2006;168(2):185-9.

. Monteiro SC, Matt¢ C, Bavaresco CS, Netto CA, Wyse AT.

Vitamins E and C pretreatment prevents ovariectomy-induced
memory deficits in water maze. Neurobiol Learn Mem
2005;84(3):192-9.

Reis EA, Zugno Al, Franzon R, Tagliari B, Matté C, Lammers ML,
et al. Pretreatment with vitamins E and C prevent the impairment of
memory caused by homocysteine administration in rats. Metab
Brain Dis 2002;17(3):211-7.

Biessels GJ, Kerssen A, de Haan EH, Kappelle LJ. Cognitive
dysfunction and diabetes: implications for primary care. Prim Care
Diabetes 2007;1(4):187-93.

Lashgari R, Motamedi F, Zahedi Asl S, Shahidi S, Komaki A.
Behavioral and electrophysiological studies of chronic oral
administration of L-type calcium channel blocker verapamil on
learning and memory in rats. Behav Brain Res 2006;171(2):324-8.
Shahidi S, Motamedi F, Bakeshloo SA, Taleghani BK. The effect of
reversible inactivation of the supramammillary nucleus on passive
avoidance learning in rats. Behav Brain Res 2004;152(1):81-7.
Shahidi S, Komaki A, Mahmoodi M, Atrvash N, Ghodrati M.
Ascorbic acid supplementation could affect passive avoidance

TPAT (00,509 ¢ ) oylad « FA 0,50 o g (Kiiy pale olCiils o ST 3y 0uSCils dles


https://tumj.tums.ac.ir/article-1-378-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

\\%

24.

25.

26.

217.

28.

29.

30.
31.

32.

33.

34.

35.

The effect of long term administration of ascorbic acid on memory deficits in diabetic rat

learning and memory in rat. Brain Res Bull 2008;76(1-2):109-13.
Shahidi S, Komaki A, Mahmoodi M, Lashgari R. The role of
GABAergic transmission in the dentate gyrus on acquisition,
consolidation and retrieval of an inhibitory avoidance learning and
memory task in the rat. Brain Res 2008;1204:87-93.

Baydas G, Nedzvetskii VS, Nerush PA, Kirichenko SV, Yoldas T.
Altered expression of NCAM in hippocampus and cortex may
underlie memory and learning deficits in rats with streptozotocin-
induced diabetes mellitus. Life Sci 2003;73(15):1907-16.

Barabas J, Nagy E, Degrell I. Ascorbic acid in cerebrospinal fluid - a
possible protection against free radicals in the brain. Arch Gerontol
Geriatr 1995;21(1):43-8.

Cooper JR. The role of ascorbic acid in the oxidation of tryptophan
to 5- hydroxytryptophan. Ann NY Acad Sci 1961;21:208-11.
Castagné V, Rougemont M, Cuenod M, Do KQ. Low brain
glutathione and ascorbic acid associated with dopamine uptake
inhibition during rat's development induce long-term cognitive
deficit: relevance to schizophrenia. Neurobiol Dis 2004;15(1):93-
105.

Al Shamsi MS, Amin A, Adeghate E. The effects of vitamin Con
the metabolic parameters of experimental diabetes mellitus. 4m J
Pharmacol Toxicol 2007;2:4-9.

Stewart R, Liolitsa D. Type 2 diabetes mellitus, cognitive
impairment and dementia. Diabet Med 1999;16(2):93-112.

Tima 1. Diabetes mellitus and cognitive impairments. Vnitr Lek
2007;53(5):486-8.

Brands AM, Biessels GJ, de Haan EH, Kappelle LJ, Kessels RP.
The effects of type 1 diabetes on cognitive performance: a meta-
analysis. Diabetes Care 2005;28(3):726-35.

Holmes CS. Neuropsychological profiles in men with insulin-
dependent diabetes. J Consult Clin Psychol 1986;54(3):386-9.

Ryan CM, Williams TM. Effects of insulin-dependent diabetes on
learning and memory efficiency in adults. J Clin Exp Neuropsychol
1993;15(5):685-700.

van Deutekom AW, Niessen HW, Schalkwijk CG, Heine RIJ,
Simsek S. Increased Nepsilon-(carboxymethyl)-lysine levels in

VPAG 520,508 ¢ ) oylas s FA 0,50 o g (SKiiy pole oliils o Kb gy oSl dloes

36.

37.

38.

39.

40.

41.

42.

43.

44,

cerebral blood vessels of diabetic patients and in a (streptozotocin-
treated) rat model of diabetes mellitus. Eur J Endocrinol
2008;158(5):655-60.

Fukui K, Omoi NO, Hayasaka T, Shinnkai T, Suzuki S, Abe K, et
al. Cognitive impairment of rats caused by oxidative stress and
aging, and its prevention by vitamin E. Ann N Y Acad Sci
2002;959:275-84.

Fukui K, Onodera K, Shinkai T, Suzuki S, Urano S. Impairment of
learning and memory in rats caused by oxidative stress and aging,
and changes in antioxidative defense systems. Ann N Y Acad Sci
2001;928:168-75.

Baynes JW. Role of oxidative stress in development of
complications in diabetes. Diabetes 1991;40(4):405-12.

Kakkar R, Kalra J, Mantha S, Prasad K. Lipid peroxidation and
activity of antioxidant enzymes in diabetic rats. Mol Cell Biochem
1995;151(2):113-9.

Tiwari V, Kuhad A, Bishnoi M, Chopra K. Chronic treatment with
tocotrienol, an isoform of vitamin E, prevents
intracerebroventricular streptozotocin-induced cognitive impairment
and oxidative-nitrosative stress in rats. Pharmacol Biochem Behav
2009;93(2):183-9.

Sonkusare S, Srinivasan K, Kaul C, Ramarao P. Effect of donepezil
and lercanidipine on memory impairment induced by
intracerebroventricular streptozotocin in rats. Life Sci 2005;77(1):1-
14.

Hasselmo ME. The role of acetylcholine in learning and memory.
Curr Opin Neurobiol 2006;16(6):710-5.

Myhrer T. Neurotransmitter systems involved in learning and
memory in the rat: a meta-analysis based on studies of four
behavioral tasks. Brain Res Brain Res Rev 2003;41(2-3):268-87.

Lee L, Kang SA, Lee HO, Lee BH, Jung IK, Lee JE, Hoe YS. Effect
of supplementation of vitamin E and vitamin C on brain acetyl
cholinesterase activity and neurotransmitter levels in rats treated
with scopolamine, an inducer of dementia. J Nutr Sc. Vitaminol
(Tokyo) 2001;47:323-8.


https://tumj.tums.ac.ir/article-1-378-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-25 ]

Tehran University Medical Journal; Vol. 68, No. 1, Apr 2010: 12-18

The effect of long term administration of ascorbic acid on the learning
and memory deficits induced by diabetes in rat

Parisa Hasanein Ph.D.""
Siamak Shahidi Ph.D.?

1- Department of Biology, School of
Basic Sciences, Bu-Ali Sina
University, Hamadan, Iran

2- Department of Physiology, School
of Medicine, Hamadan University of
Medical Sciences, Hamadan, Iran

*
Corresponding author: Dept. of Biology,

School of Basic Sciences, Bu-Ali Sina

University, Hamedan, Iran

Tel: +98-811-8257402

email: p.hasanein@basu.ac.ir

Received: January 09, 2010  Accepted: February 08, 2010
Abstract

Background: Ascorbic acid improves cognitive impairments in several experimental
models. Diabetes causes learning and memory deficits. In this study we hypothesized
that chronic treatment with ascorbic acid (100mg/kg, p.o) would affect on the passive
avoidance learning (PAL) and memory in control and streptozocin-induced diabetic
rats.

Methods: Diabetes was induced by a single i.p. injection of STZ (60mg/kg). The rats
were considered diabetic if plasma glucose levels exceeded 250mg/dl on three days
after STZ injection. Treatment was begun at the onset of hyperglycemia. PAL was
assessed 30 days later. Retention test was done 24 h after training. At the end, animals
were weighted and blood samples were drawn for plasma glucose measurement.
Results: Diabetes caused impairment in acquisition and retrieval processes of PAL and
memory in rats. Ascorbic acid treatment improved learning and memory in control rats
and reversed learning and memory deficits in diabetic rats. Ascorbic acid
administration also improved the body weight loss and hyperglycemia of diabetics.
Hypoglycemic and antioxidant properties of the vitamin may be involved in the
memory improving effects of such treatment.

Conclusion: These results show that ascorbic acid administration to rats for 30 days
from onset of diabetes alleviated the negative influence of diabetes on learning and
memory. Comparing with other nootropic drugs, vitamins have fewer side effects.
Therefore, this regimen may provide a new potential alternative for prevention of the
impaired cognitive functions associated with diabetes after confirming by clinical
trials.
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